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x • 1mtob'h4 to nr.c ... ) ~ !latta tor ~M~· 

btp!flrc add~ tltrou&hout thk eour• et ••• 1 • 

de anteM to lw ~be v-d•H• -.eatloa, •~1••1 
vltwl••, tM. attaoUo& ~ to • 1ft M1dft& •• ........._,. • 

. I w.cfd4 like te UJftM till ~~- to hO:ft · -'••• DaY•• 
hlftt IOMOI ot· ~tel 101- ,._. _.. ..... dl tM 

taolUUa., I M •1-.. tbaftkft4 to '-'• 1•1• »u m 
PJ'OYl4lwc .- taollltlea. 

I entM fJJ ..._., .._. tt •• A•ft.X•· PaUl, 

.... v. -·· •.•• '· &!\ .... ,_ ~ ·~ 

·~·· 
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a • -..M. to •• a,a. laird. eaw . ..._ n 
ar. aa. Pnu& ,_, tJ»lna ttt• .. ...s.pt. 

flMli.J't I u 1ft~ to SOhool ·•t BJW1~ Goleota 

tor »ftYl4ba • thtt tlftllfttl,d ••el......, ta t1le •• of • 
~ RtHII'Oh r~. 
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' 

varl.f~H ploetlca, ap:th•tlo "bbent lat.xea aM. ndu 

and ..,- be cone14e~l4 u an ·ocoupatlond hed<tb haUJ.'d 

qtnt. the pnenl popUJ.at1cm ll8f also be e.,ued to 

etnene alnn tt . .,ean .u a con~ Sa ~ 

ate, olaantte _. •• cool IM• eoel ·1e ._ petJol 

Zloblna at ll• ( 1) lulv• reported the caa.. of 

Jll\holog1cal lllrth1 a 8IIOf't& ._... aptoylld 1n Ruda 

polJS'JI'OM pro4uctloa »t•nts. · ~toxlol'Q of •trr•• 
la &lao NJOI'tad ve17 nceml;, at ~h• 1•Vd ot 20-100 JJMl~/ 

._. ru.tbenaore. tro• Ot.ll' labontorr l't baa Mlft eJ\otm (I) 

that. at,..._ evea at '"1:7 low 1na (.5-100 MOle/ta) pocl\JOH 

1e1mallt7 of chlok Uibl10• althou&b no vlnal Ml.tonetloll 

haw ~ 4e'lao'te4. St...,. al »• (3) Jut• NPOI'ttd tnnd.em 

MUOlqlod U)a1aM'l wlth atrNM ft,pO*Uft• 8trnne la 

·.t• Jmotm •• auta&alo qent (4, $). ·In th• »".- iJtu47• 

•tdck abrJO la \lSM U a aa«•l arat• to atudr tha •tttn 
ot knoa quanUtr ot CRJnM upo8UN (!-100 MOl~ eu wt.) 

at aubletha1 don durin& dltle.rtnt .-, .. on •'Hford.o 

ctw•topdllt •• 1 t oan be 4lreoUr ln~.otet lnto ihe lftouba'tb& 

••• to el1rd.nate the varla~•• of •-terna1 lntlUtM:II• the 

Ohlot -~ 1• .tao -.lll aOOHI1b1• ~ J0111ltUit •• 
ooape.-14 ·to ... ~.. alM• the avlan aM. ftdat ••170 naot 
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.... uti Ia cost ••t•l•sAftl e~• C·'J-• 'wt ,_,. •• 
i 

• I 

to ue eta •taro aa a eid ·~ tor ·•at~ 
. I 

ftc t~atmlcl~ of 'UJ!$M,te ~.. \ 
I 

l 
b tt\G ,-a.~ .... tum4.". the ftl$ Of k~H.._ftle ....... . v~- ... ,f .... ·· .... •¥~-~"'-··.· . I . -f! 

. I' 

w. _,.,. BlJooaadN~ • n:eula'$Aa 'the ·•~•' ·ot 
. I 

4lfl~atla HI ttea n,o~ (f)* aet:w.·,·i
1
-. 

I 

11f'fd .of ttraiDiml._ •• twal~~ &1t ~· 
- tSWoleift4 'bl1\da ·hfia 'boe •ol'ft1e104 ..,._ \l'dft ·~-.. 

! 

~~~· cs~.J·•· ,_ ~t£oft ot ·tu leveta • 
41~..Uo:n ot ~lw:onte uitt t.a d~ ulder 

1 

. · .. • •,, .:· c '. . '.". ,' · ...• " .. ' · .. '" ' ... · ·. ·... .. · .. " .. " ' · ....... ·- \ 

Wf'~ pbre1el~ .ttfttllion$ t&.l4) M4 Oft

»~10 t~)fmetioft (tiM-81)-. ~the aotlvl·f;' Of 
. . I 

,. 

l\J'al~-~~ ftc ._,_ n•,ft'Glb1t of bralttft)ftt' aotd 
4~at&en,. -. etao towut. eo 1)8 ~Shed 1m th$ clftl 

I 

I 

•t ,__. ,at&Od (21) • .tm!J. ~1o1oded GlfP'US.~e or 
. I 

I 

hrd.\li'Onl4ate oft. U"ftol'tfttlati.im proceso &a: Mt ~-l~a..J.r 
I 

Juthcm, a4oue ~elfltle~ ·ed$tG bctweea ~--
1. 

. I 

tnbn tmt hreltwOMte catt~bOU••· OhoftdNa.,.do aid . I 

lm\lft deYelcpamt. ~ dtoletal 4wolo,....t t..a \ 
I 
I 

deemtoftt on. the uttcn ot ttwroxl•e (23)~ ChO~PM&le 
I 

1a lblto· !a etlau.l&ted w ·~Jf.bt& (2') Wbloh le b~Dwn to 
antas~Jilee ~o twalQI'OM:tl (IS) •· lt iu'Je bMft. ~1'\ ·ehown 

i 

( 
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- i 

tu-t· the per&oc .,--~-ale it oauaht.· t41h 
~Gtl hra~U8td.U$G ·HtlYl'V tim4 .lOBtl. 0~ :hgd~t (.26) t 

I • 

~ •to. ... ...._ •~A~ 1-e.tl;,\ -~ :t;· .. -&.-.a-.·~:.:.. ~ 
·F~ ~n& O'u'fm.t<;' ·~~· -.~fl- • .. ...,s ••••tfl"·"' '"~"~ •·•¥'*~ 

_,.euft ONB'tea tbo -~ ,bll~ at ~- 1;19.1 Of' 

p11Ut;..,,,, ·~kte .c a~lfte$. · ••~• · l~ la 
. ' . i . 

' . ! ' .............. ~- ~-... -~ .,.,ft Mtft)fiiil'lftedtt 

thftlllb;·- , ........ ,,. eadt at tho lWel •'·~ftia 
I ' 

affl« tM4 bi~d~f,j J·t .atW aeAtaiG ·-- :tbrrOJln• 
1•-.\!~o....,S.at~·. 
~-.· ..... f· 

~ Slaee tho ·poul.'b11lt, or, •••ne .. lntez\act:lt.n •;t 

ail~tbd «tee with ,,.,,. 4lete1_, ... ---~- ... ••-
. . I , 

I o.ut. lt.le of ·- J.d .. $t - .. _.. dtethor :~ d 
' . 

. I 

_ b\J s4••~ to ooeeJ.at.e •$· bi.oott•cel basl• ~t· .-nu 
ftf)'Uft1 toxlolt¥ •• elt~io» Ia. b:rdft -~~-" 
ao:tlvltl• our ala I.e to. und~ ~he. role 91·bftln 

I 

ttratunnldaett •• etr~- toltleitr ttudfts ~~ 
4mt01o~ .afd. to e~ne -.other.lt oeft··~ oeo~Seto4 

I 

. \dttt 'th& onaet· ot·. blialn devdo~~ · Aif tmj Snt~l · 
• . . I 

pan et the pro~, • btttte · .-ttlOtl the j;p. a.. 
; 



·4 

We dU M invo:l-vet \fGJ!V Bhorl)6 lrt d~ 
- I 

tbe level of acil ~,o~a~dctu lbe ~tr~I'Jic 
. I 

acl4 ellA oomtmtln f!lilpbate, :at .-.11 eo th.._r .-eat.~ 
. . . ' f -

iff& tm4 d~tlve en~kl hi\\JA GJ'Jd othet tS$!R10Bi of 
. I ...,..i · ... - · . ----A · •t•...., ._~,..., .,.,....,.... ,,.....,...tii1~ .... .-....a.-

~·~ -.~ itJJ VA 'U«MV~!.JW'' ,c-Uili"·JllllJ'J'· .V·MJ~"' ft -~ 

.aepeo-t wlU. ~ th& .,..- of ~al\tl'Ot\lo -110~4 em. 
4if:IR:eldbt1•• pwo..-a a:ft4 tta ---••• 
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J'ft a ~:•<mit; dUe • ~Wfavu imluat.tle:lleat~oft., 1ihe ~·~ . . . . ~ I 

onvmuon•t 00Matd.Mtl18fl ·wltl\ G.tterent ~l11tteu\t8 aN· 
I 

--~ a .-&otit 'hedth lmat~NU8 p-})1·~ it~.- (phtft¥1 
. I 

etb~t' Viftll ~tiM) th~ ·~~ ~~ lba,llr thtllil6J11Ul'd0 
I . 

,ol,...)·&e eatlldvtlr pwo~44 Ud. ••« ._l.ftll-..· 4U.,.tles. 
I 

S~ U ·'Uae4 lft tl101li DJ$1SMOMt 1loua~, -~-~tie:, 
•.. ~· .. .. \ .. . . -

a~t~tit: .,."'*~' •• · I.rro:e -~ or ••••• an d.trectlr. 'M#""'"'!c*lli ......... *· ... ~ .... ·· .... ,. ,'· .I - .. . 

1$WIIIO:Gd to l.t 4~ S.te :tJAthe.Sa .flft4 ;POI~lat&on ... besea. -""' - .··. _.\ r 

Gtfteftl fOJitJ1at1• ~lt"'e • .,., ••• - hhalb8. ~fit .,. -
the - tf ••lous +4anlo iteM G tJ ..• MAl'tiet J ... , ~ 0 roe ·-. . - ... -- r . . . . . •~• .-w, •· . ~ ... -

1 

eupa eftd, too4 ~lftel which. OOFAtatn 00..)6~ um of 
I . 

atrftmt, wl tb le~ ot o,Oa.JJ ppa Sntt *'*•• 101' 
. . I 

elethol (II)• Stl'd'tWdlr ~no ~M-1-M !wltk \tlft11 
I 
I . 

eMCJrl4e •hloh b ehttm to -., muteael<t (43• $) GJ;aetOaet'd.o· 

(.·If) tlfd. -tarcJ.•a•• ••._ · (~t31)-•\ . R•o~1;',. there 
I . 

$1 «a report' that .•thon l£1thg iD ~•••! 14th PVO 
i 

(Polfr1~ Ohlod.4e~) P104\ltUon fao11i.tlea ••• bS.l'th to 
I 

aft· ext:ems ft'Um'belr 01 ·'*""*14~ ..,.."th .-.na-..,.···;(• _.,,..,.,...,,:t. . · · (. ,. :8)· . . . . . . . .. . ~-... iloi~ll "'"" . .. .,..,."ti .'JWMM 11.,.40.,_~ . ~OJ.IJ . .. . f 
I 
I 

' 1 

stntM ,ts. qu1t*17 stab01ittl4 after eti'bl$teeoua 
I 

Hm1ntet2ration to rata, s• of Wte ttoso being Clmlftate 
I 

wlthln .4 h, fte. ma~olt po~rt C?lf) GPJI'tan .. ••• 
I 

tto1ut4e •t.ab01ltea in 1be u"'lne (2-)t tl't,le i• ·tMnte4 . "" ' . 1 -
' . . I . 

In leota ( 31') waua• l$1' ie e!id\ded aa co1 and ·~ uJtOJumsett: 
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'•< . • • . i 
~- &• 'the ratio of ~Jet. An .~nt fta#tltpt of 

I 

etrnne meta.bOllt• ls Httwf>~ ee ~otto actA~ o·r, 

tlltnrlalroolG'Ile uw ift, "~leMUr •xgoaet h~e 
(,.;. 'J)•- then Itt altO •tA••• tor: fil!ftlfle.ti 

. I 

blppwJ.o uld o~tONtka .,on 'lnten~t.ve· humM OBJO~lD't ( J'--~, 

.lt. 18 •t.al41ahed DOW that epod«atDft ln llVel' 114.--oaoae• 
le tbl gdmn'N et•p ~ ~ aetal»la.• ant ~d~J 
a~rll&M od4e d\loh· ao.te ee U.olollcd. :p~aouno~t ~~ . . I 

. mal\4-etle_ acl __ .. · ._4• '~_-. :.: ~· ~lfC02Qf1lo ~14 ... _.· _·. tt_.l'~---. 1 

a $d.o4 
-(1'/)• fte· .&a rJa eddetlen ot ,a~ Into,.. 

- clrool ls e"f&4ent ln -dcnumea lft tho pf'eQftte ., a 
- I 

IADPH pnefttins $11teta ( JS) • 

str~M o~te (phenrl ethflene •Jd.t~.e) hal .,.on 
4oteote4 aa a ••tat11e eo~nt ot tobacco conc*ntn'te 

I 
I 

<39) .,. f:IQ a 'bJ product 1ft Mll'GtM1r4 samples of ~~ 
. I . 

I ' 

OhlOJOhJ~. ( IJO) &M ln. OfftU.G'flt Wll~tr IJ:<Jil \fQ,lOUD· 
. I 

latex mamltaotul'lna plants (41); f J't 1s usect au~- reaott.ve 
' ., 

411uont 1n epolfl new (42) rmt u en bt•ft'!dtett 1ft_ the 
l .. ~ ., 

p~,aJ"f1tlon of qr.IAUltur:al onci blo1odca1 Ohemt~a, .... ~ .. 
- I 

eo81\4Uoe~ ooatlnao ~ S.n 'tHatJ!leftt of ·teatilta; aM tlbNa. 

loth &'tJr.,.. a .n,refte· ott14t have· .atas~o ""'"''' ' i . 

:t;n bi:Otor&d .-ate (4),, 5). stpmo oal4tt ~ ~tac:enio 
I . 

without .-tah01lc octlvatlon., to II'DADtUA ---
. ~. -1 t 

(4J, -~~~ •~ tfh$1e atrrene baa been t:eporied w ,_.e •• 
I 
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·ataeent.o· acttvltr, bUt om.r anw MtaltOlto aot!v"'ttoa 

(It,, If$). -~ '" ohanot·enut ac a· potgt mn_.,. 
·ln Pft·dtJOtl•Ofi t~.t to~ mute'ti:Oft ll' __.llta. fJOimUO 

ed1• .l.ft ftlture ('J). .tt !.·a~ aottve •• f!i\tt~o 
~ etbrl, f!O'tbaM au~.t••te, ;(#M.), s""ne otdtte is 

a •••• l'm4 1a po·tenUa11V em abrlatina QCtM., fte 
·t4tlma1e tod:oente .dkeftf. \ftft4 ~· oxide llwt bflon, 

aatate4 to Mnd ;OO'tfllontl,J tl· -~~(fOU1f8' leaGng . 
to tant•atrtlO (IJ?),, autq~e. (48)- ovto~Jldtrr (49)_, 

the 4ldftbut10B •t dtl"Nflf! (Srl ~10) Q1\4 at.neN 
' oatat!' .(46 .J,.ltM)lt) •• e'l\Utlect. 1ft «lfteftn't otseno ·•· •ae 

.#otaft4 ·to bt R!1l ooneentrcte4 An 11•e~, bftift• k$dfttr 

am~ iuo4ena than that :ln w.ooa, 1tlfl6& n epim4 cOM 
(JO), ttecthtlr,. lt baa 't16en f'eporte4 that ~&II 

ltlimUUUiuWe«'G taf0$e4 to ~eM ant GtvftmJ$. ox14e 
·~ &ftduc;e4 receae1ve 1ettm1a fftquontlg (51)•· the usa 

ot phtt~barbl'tone •• a pretrea•r.t ~-· 'ncl"ettaffCl the 
J.'eOomdve 1at1mle fftJqucmer aftel" u.pu~ to e~ aat 

n,v.nme o.S.4e .• 

ilto avam-.tlon. of at.,~tJt.o ·toxloltv b)'. pheneblrbltone 

la duo 10 acc•1eat&4 totmatloi'i ·Of' 'tbt .,,_,, 1o"1o 1ntor-

M4iett at~ O#de ( Jf) t.w.ua ~-· 
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IKt JIJ (a. pott~tt ""'''"'~t 'ot ~~io dtW~nmd 
en.- erna) lnblblts .. ttte ~Uon ot ttt,_. Sn 

nw. ·ttma blookf.nt l11M~ •ft·t~omd crmvenio»* . oomoNdr'• 
.- . . . . . . . . ' 

pbrmobubltono w.~Ats ototrt ~a .. lon ot ••f'J'4*• ilxlo1t7 
·(Ja),., . ~ 

AOU'e _,.wna u etwtm:B. enuseo a ~-etlut~ien tt. 

l.OfltJt·oe fJl the W.ooo ($3)~, It oauaaa1tiTA'a'Aon of 
:av., m~ll! .. . -~ mtMme · ·-~ of ·~or n••:m...,:lilftl tftot · 'Y4Jifili, ..• ~-f Ul'ftfl .. ·. . . ~J8·,.., -e*' . ~.v• . i~'Wo" . . I 

•• $ftd. atvllbt ttl~· bl MMtmt; ._. !ltld 4tatb. dUe 

• ~,,m..-, oater: ;~rl4•~· PHtonaecl •• ,,,., •• 

a,otU"e . ., tRt. tc ~tu •• • ttotle:'ttfta t~t.Jlkln. 

Malmats &xpotJf>4 to 1500 ~P -.owe4 ~-- aM *PJ-t 
. fo11o•e.t bV tnco~:14ht1oB•'· tnaoJ!t:t · ••• ad • ttath 1ft 
. fi1Pt hour$·.,( .. )• 8leo-t:ro.~teltai014 .Uft41rtef.l of a 

· .. ielfae. ~-· o$. · YIOmen wltb ao• 1e"Vo1 of ~

_..tre dOHftbe ftbtle elec-..a~alOttra))htC Ch$nuU 

· ~• wd1 u 4eoHaP4 eofktuoUon vo1ool., :ln. the porlpJu~m 

ft&•ee (,$$,.56), 8~ d ll• (3). OleO I'OPOI'ted tran1J..at 
. . 

~loflloal imJ,ataent, .aa we11 ee ep tm4 lliP!l lni tation 
; • ' ' • ' 0 •• l . . . • ' . 

Sa n~': ~o1U3'1Gtft f;!)tgO&..t to .,, ppm: •·' a~rrae . tor Up~o 
·'I holma.· · : . · · · .. . . 

. strf •.. ctln4e ~ la nu· bN votUJ:ht ia th&. 

·D'tll~n·tt~· ·.1\ ~~ttlo. i~uatrlos ·after ~~,~~~·.awl 
• '" . t . ;" . ;. .' .. ... ! '· ~· •• • 1_ • ..... • 1 • • • • • 

-tJ¥~, Ot44t~ldo, •t tniJ!'prJ;eJ~ tow ~- -• beeb · 
· «oM: ~~~th:: -~'*'~ trea~nt.. , theae i~w . atudlot tit ltJrtDe. 
~ ' > L , , ,; I ' , { 1 f~ ';; I I , '; ) ' ' , ' ' ' ' . ' • • 

.. ,·.' .. 
\-!,. 

; .. I .,_ • 
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. 
. tode;a.tr has:bcen dtm• -..~ttdt, a~s at; a·-~p level 

. •t ~tmne et;edi'G' aJ14 ·~ ti.ttl~ attertt!.ta lhl• ·k\&fl 

GiVe to· fW ·tl\· toztoltJ ffit $tpou at .sublethal 4oaeu 

~ to· the .CJhrfl:• ltmtfllit't· •heN !.t (1M repof.1: ($?,) ~at 

lmth fJtrN»* 8ft4 8tpeftt OXlQ OM ,.._. Sf4.t'ONO'llon 

:tm« .~ 4oatl't. of the emtn.yott U "'"'f)" t.n3ottmt at 50 
~- cma IS Ulflt:l.t/eg ... ,.c~lvotr.. ro G¥atcuato tho 

ubr.votodoltv ot 1rm•ttt ~·!J nqulo ($8) e~sod 
._111\i&ii~Wtftftt --t.8 ~0- f} &I_A$'· ., ....,_ f : l'tlr_ .. · 1. · .:i!l t)Ji' It f! ·~· Jof· tl\6 
'"'~- . •o 9 ~, ""'. . 1¥·fi&¥~. '"' ... .,, iftA _. 4. ,If!/!" . .. .. "'J, 

-~ thl'o~t ~tatlon. .Aft. -l.Mreaeecl ~U~(le ot 
reeo-tlont ·;rae. HP*rl'fd et the 1('Nel of ••~• ·~,mt _ 

tb• ~:ft~Sdeuo ot toW ~Jd~"ttono WI· UMffto'tod. 

U•M.• At. al.• (1) repo~~ a bllh Slltl4enoa et •smtho2.0G1ca1 

tl1rtk8• a.n& »rt&nnt. womtn •r:tlna ln ptJ1rntneno· plaftte 

£n auaeta. ftl lntlutmea ct ba,£-a~u•. agent GtVnM 
•••• ctne~al . enaocriftal eysttmct!on· ·c.f trA ,pltuitarr, 
11hYJt014 and a~OMl · filan4B (2?) • 

' 

of atrrfM• oithOush the: ac>tua! aeOhWd.a k aU!.1 not c1tter. 

~rt thtt · dtveloplne.· •••"• the. Qll fJ#.Y1t1on. Wld 4l1'terewtla.-

tlc1)1'e~~to .ttto· ... lnor~se ,of on~,_ octlvltr ·ancJ. p~teln · 

llftthes1t~, !'he rc~~ of pemeaWltr .Qf' todo ~pnt1 d.epeM. 

on the p~01ce.1. ,• ~«el J>~eJ:t&q, tf. nlt. ao ll»lfl 
aolu~nttr 'and. d.~• c~f ~11n&aathn omt. meB~ ptnaeJ)bh.ltr 

' "',· ·. ' -
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to· naoh th~ 4eve1op1rtfl ·tmbrJQ., u..,~n, tbO ;~ . 

'""'ctbat$..N .ln 11\$ 4~tpir~ ~· eN JJOt~G ~oeptl•· 

bl~ to the '•dO qenta wbleb peJaeete tlto Plaoontal 
. . 

tiardo~. ltt tbo pneent lnv&aUgatlon, lt Ls. ow £nterest . 

. te atudJ · 'th·O ctnct ot -.t,.me oa ~hl •••1Q!'4etft au · 

~-JA.IOJQ·A&,IIIJ...-..~.Ildll •~~atJI*I.k\aaa• 
taoJphos-.tH ol • •1'3•• or .thoue. ~.., a 00191• 

··~ ••lf'lo ·..-lea of events lee4- 'It a ., •• ltmctUoaal 
·, · oraa"'zat1tln ·ot· 41tl1u1a~ and ~raoolld«t- tl.fll!Mtflt. A 

4.letl.Mtiv6. ugett. g cNOtltt du4letJ of ·the ~Ytle 6f 
' ' 

extl'aee1ll4•• utortalt: a.. mo~otltMalc w 4l.tteat\thtlon h.,..· at.te&,t ·to 4eal wlth. •• *-~i'boanl• 
. . . 

. · G·~Oamdl'Oal~taM .. 81'0 hlab&J :Cbaq~t pol:rutona, 

OO~qp0$tcl or ~~a,lq de~atoharidt uftlts wtdch bear either 
. . 

:a u_.bo~. or suiphato sroup of both and Whiob. em:ept t'or 

· ~ Kon'tu nlphatf), · COMftd ot UIOt'd.o acld .D*t ttnoaardna 

mi·l.e~l&1J• · RJdUto»atc,. Clift,Nt;rolt·int· o~!tln.4· mWl 

hstdphate, d:ema:tM autpbata, k-trataJt ~JUl:thatet 1\tQJ_..n 

sulphate ant h&PurJ.n. 1\N Mtul'f41¥ •dottng .. $'COtmtd.ne~ 
i1¥Ct~Jllh ·with tbb ·eao.p-.lo.n. ot bfelUI'Ofttlt·e• ~~PlM&llcan . . 

. 40 'rwt aueuail.¥'· eald J.a &&Ja·eo lflolatet JOlreacohar14e obalft 

.. 
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-~'~ ~~ 46~8rttmt1~ '- p~1t~·· .~~f~) • .Ia "la'\1;0'11 
'to ttt• l.nvo:tv••A•t· bf'~ultfntc: .uo£4 wJ.ttt -atmeeb, . . . . . ' .. . \ . ~ . ' . . . . 

~-•r.a~Jto' eVl·dene:~. -· ~. ~-:·*~ tO .nooMSt a ' 
, : ! : • ', : .' 1_ ( • :\ _f··. ' \•\_' ,b ~. •• ' ' : ' • ' • • : ' , • , 

I'Ol~· l• •••~-~- ··•ft4;"•l"tr "dett ln. Jbrtltioctcat. 
< ' ' ' ~· • ! _! : ' •' tl \ ! • • ' ,, 

~aJ.r.&DC nao4•111'fl,t:, 
' .' ..... J • ~- . • ~. ' ( ,;' ; . ,_ • 

. ' 
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ta»>J *&et ,c;t· fl.W~tJi,opmeftt Ot the Chlot MldWO 'COWiU 
., .. 

Cl') .aft4 ••~•bftll cttwm. (?t.) at14 ot rJJf!enentton o:t tbe 

-.utetmt awt :Um'b 14astema (It). ·t• "'' •tudfies 
·•munmQte ~bO:Ue at ~tuon;;tc ~statu In •.U 
ocw•to,.ant at times &M 1ft tt.coueo When· ewikltl& IIOJ!ft\o. 

s,eftt'tlO •ell ~nte o-.r· dltto»erttictlone Q~. t&ltlna Plooe, 

~--~· a~bt1•na .-~~- •tvo•to t.~JAth<tdo aft4 ·••11 -.u..p -.d lle•-• ~amftldan actlvttr -. oe11 
dlttonfttlfltlon. &N e_,.ct.o. · 

SQ ano aev•a. ,(8i) hDo 4enrl1Mt the eovae ot 
Gte1lte «urtns nttr eo.ntnt mo111boaaoflla h •~e~t embrJO 
&a. 4ttd1, lt ,,. ldenaUnG • .., • ..., that • loa«&fta 

ldgnto~Y -~ oolJe. al•JG t'IOH atjae-aftt to· the 
ooaeal epJ.t.hOlle (ll)t Wbieh it:J --.o ~tUNe ottw:durcmate. 

fte. •ae~ tit ttraluatftldat.le atttlvltr 1ft. ctmeal tisout . 
elJ~Gl4etJ w&th- •• oee~m/tlg ot dlntSon art4 deawll11na (26) 

tdll.eh tou.Owa the. ltu.1h«tl' 4evtlopat1\t elf.ml \d.th the Oharap 

la Ml~.-~reo~al.van msc b)ialuom.te to alt«te4 . . ,. ' 

~~M81JCan Wl>atl!U-- (82, -1)),, 1ft -~l't Of 

tlA:a Y.S.t lt bae '-• llhom · flt11hor (?9) that t1ia~ a.rme 
lti'llutot\ldan -l.tJP~ pJttolael~ at tba't t£110 an ·Otn 

ttegl~tai to pa)4uoe oartllato utrla 'fter anc1uttlfll tbel~ 

_ld.sratiOft awumt ttte f!Otoehon •. Pntt .ll ll• (84) -.. 

•• tht • ac~or eampo•n.t, ot the ~ottllltl' at.r.la . ·. 



&ftto S'lh!ott e~al niJWt'al ~-~ tolls dsn't~- Is . · .. , . . . .. . .. •. '"- ; ·• . . . < '. . --_ . . ' . . . . . ,f- ... - ' \ 

~f'dliJOMt&e cmtt. ·tfWee l~WlM41ptloMG ftfttt1et•: tht! ,_action 

ot hratu-ro,.. o2.oam wt.'U\ a·1aqalaerene .S.:•.,lV. f;Jf 

WftlllceUUl(lr ••~•·- • th1! lnltlatlon ot enat_ ~ll 
ld~&on, Gar.tliAIJO H4lftGM~t1cm- ;:_. ~--•• 

tw4lamni.da.ll8 attlv1_.. is ~--

·~ra~rtl-• ···-~ lbelatl~ ••• eWil- ,,,,,. 
_,,_e_. C86),, an• ·(G?,~lt ~·tJmt C-89.90)., tw_d.n t-9l)t 

' ' 

-ftea_rJ· (92)J ·••* ''')J ,,._ *'9h t.tle_ (94)J nll\mlt 
' . . 

oHat Ct$~' uvor (98) llld_-OJMYlal 11uStae ana _.._·to _ut 

e-o art ~ro.stuee oap~ble·_or ••tFHr;f.,~ Qal~-e 

aNt otdmttn&·t-ltl autfatet to ltim, a .UttJN of .-lifl08GOohatiAte .· . . . ' ~ . . ' . 

ftmGiftl ,.__ •~tra to 4~eae~Mirl4n_ (tf.9Bl., tuee_ 
• i ::' ' 

t1$1c~c•hfl'J,4ee_ an j~~Oed to s..Uer un.lt~t: bJ ooctrooal• 
. . ~ ~ ; ' ; 

_ 4a~.- A __ ;~Jl;plt~oaM ...,., of 'hfdWOl\lda"_ ·hq tountt .ta 
•• ; • ~ r ' ' .til -

thfl ~~-am o~ ot abblt, ·~tearl.na ~ Pluet· tuaor 
.• ,·.. .J ,I \ ' • ' 

(tf),. In •fttftittp other 1nv.oetlcPlt1oft (t.OO.) tum tt1toa ae 
.._ . . . ' ;. ' ' i ' ' . . ~ - . . '. 

tile 4etreaoH anlv&tr ot hraturoni.ttaae- Ia the ca-., ot· 
( . ' ·, .' ~ ' .· ' ' . ·- . . \.. 

t\mc;J>- harltts •at'll• MtHOYa., .... aaect aotlVltJ' .,, th£8\ 
' ' I • . ~ ! . • . \. . , . ; . . ' . . ' . ' , ~ , ' ' "\ ... \ 

acre hat bub 4•teot~ if\. the eon ot caneer patlw (UJ•. 

~1thou4b~ :~.~~ etu.cl.ea hav4t boa •4f!9 th~~-- oSd. ~llftlam 
' . ' • I • ' ' ' l . ' '.~. • • 

ot h18.1~4att0 aotion Oft tum• f110\ltb arid. 4We1~t an , 
{ I • . i • . ~ , :_ . 

./ 

i' 
. I 
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CaJ) ~"~ t--xf.fte oafti antagonl•e th• aotion ·•f· bra11ft'!Oaat• 

-aft\\ lt e. be oorM!ated wlt11 t;hc do,_ence ot bnin 

aovel~t •• thr~ll•• cornoal ~hOS:tfltO'ia le d'a 
uaooJ.a't«td with --raluoM.ttue ao'tlvitcJ am.t the loaa of 

hJ'Gl~to (24). .fto atte of· hf»>thul'014 m"le ·tol\t•IM 

ttlGVatn it\vel of brat~te., '"ba'bb •• 'to decnuect 
' \ ·' -.. ' . \ 

i!~'tloa Whlob etQl. be reotU1e4 w&th tb1R¥.,_ ~nl• 

atntlon. ·~t.al. eleletal de\'olOJ~~tnt la dep~bd~wt em. the 

-~ or· 1thri'OdM (2)) .lftd oh•~seM~ls aA ..._ la 
. etJ.datd bit •t• ho,_M (I,),, •t-t h p~OI tr 
foote (7) that 4W.lOJmGntd 80q,Ueft084 Mft _, M<d:llted 

tl•tttlr 1W moa:,t\o·(Jme•so phase ttulf.na tfld.4h eaua a~ate 
'' Jl'01itemlon antt al&h'tloa at a nitat>le' lotatlon u4 
$ft the nttd,J"ell num'be.r alt4 tfhU1latel'.ltted 'I brai'QOftate 

' . . . . 

pi'OdUtilloft•, lbls hu be:• to11owe4 _, the a*ml J~ee d 
. . 
t;WO"' ttlftonntldloa ""Oh la OltamoteliH ,, hJtiurtnl• 

·• 1 • ! 
0 

•' 

d•et GO"t1v1"•· . . ' 

· · lhe~ quantlattoR «>I •Z'un hn1uJr01Jl4aoe la of .~rtf.lftC• 
' . 

not om,· to- «~• ttt' ph-.ut or o;rut dltlonwtl.«tlon · 
' { ' . - . 

1ft 'bftift W •. thG. elmdllctaftt o1t<4NtiOM in 1Wela of· 'W8'11l 
l , I 1 I : 1 j > • • ' ' . ' . . '· ' . \ ' ' 

hJatunl\l«aoe ln. O~JlN'at apoae4 ·•ttlolt tmbi'JO ._,. ltld;cate 
. l . 

'lOd.QJ:tr~ ol:' tawl*»&lltOlt'r .,. -t~s,onlolltr ot tMM tom»>tmda. 
' ~ r ' { \ , .' ' . ' . . "._ 

. therefor~.· 1ft ·f!flt. p~att tm••t!satlomtt w fWOpoae t• .stu4r 
• • ' / ; \ '' I ' ) • ' . '•, • I ' ' ~ • : 

; ' . I .. • J. ~ , ; ( ' ' ' 

' 
... 

: / 
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'8.1 •tt"t of et~ ~ •• u4e •• 'l'IOU. Wthl 
(:'f .._, lmtl l&tQ>· s'tage :(14 lq) ot emb~!do 4t«etopaent, 

on tb:e lmrtfl t:f' l>ftln 'J&lut!Ottittaee. .Attempt wU1 h 

matte to tiewebte: ·tb• 4«a1&;men~ ot bftln with ttte 

appta~t of, :bNa1uron&daee J.n etr.~e .eapooe~ :Cb!ft 

~,-



' ' 
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lipJ.uroftlc aol4, ,..~thll~bettuldebfht 

!dtott X•&oo, ~cotr1d:ucoalbl1ne wre purohased fft~J 

Sigma Cheld.Oal COJV>Gftl'l V•S•A•. A tw Of the Otbt)~ 

o~att.t weJte, ~~14 t.o.- a (Aft PMt) eodla 
fotmtlto, tomto ad« (.B •.. ~) f"· WJ.u• auta1i~., a:Ootle. 
.· ""~:"'*. . '"'"~'t!'••,.•• -..1 .,..._ad ~ ~-u~ .. ··. ;t ......_~. ~-,.. ....... •_•:~~, Jl•~ t "VI' _,.yvffit./0&e~ .. P¥<Ji F;llildb, P WliV WI . AJi~ ~&~W, 

co._e •• · StJrtne tm$ ~ee& ,_.. SISCO, 1\tlti'OtWi"bp 

tmu !t$(m. purthneet :r.tn Hatd.1Ua • Cot SwltHdm\4, 

'~·"···-·· '\!!f?APMMF% li.~_.&RSY· 

' 
the. ,.. • ., ~·- !8:$1l0ftt ~- Seft) ltlq t1lf G!IIJ 

wep ~~· .~ro~ 101ft .• Pout• ~am,, satWt, Bow &dhi~ 
Ro ~ ~e ·cleaned., well~te4 au •••« J>rope~ .ffw the 

· •••r~t. 9!\e 11888 ~'~'· l'*'h"~Ml .at )?01 aft~ ._ 
trum!Utr ln IOD .~l)atot*., fhe. · h.w<d.tv ac elttul_,mt 

_, ttoeplnm ;._ ~. :fuU of n-.~ .ti\ '"aellee 6t a 1\V~PMH'tel'·~ 
. ' 

Bgso ..... ·n:tate4 ··~· once a 4&1 ant weft oxemlne4 
~ ·tho eaft41or ev~;~w .fo'# tllel .. p~eJ~ Q110wtil ~ltd 

vlaW&trt Vflfert11J.z«< and. 4oat eae Wft'o U*.loat'de4 on 

)M 4C, et lr&GU\»$Ucm t.m4 the JiOBt. wue ltftmclJ$tei lol'· 

21 4Bp ~-eat 1t ta .mont1on~,. 
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If l ... llr,d . .Jbl:~idt-.ifa&.ldiiiJ~;,g ............ , •. 
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"''""-eM et. ,.,,.,,.. Ueaol\fed ln .... 1 m« ftn 

dtutttt t4tl\: oliYe eU d •arr!tc OoMDtrtat10fl# o·t s.,o • 
tot ftm01.eAtl ._ n, 1ft JO .A1 tleN fd;Ven on 4Ufe~ ta,Je 

ot dWs1optaent (7th aWl I·~· «erl. ifl\.u <Iosee oaa deo 
' . 

:bt· mtJrti$814 :ee o •. .-.·tt.- DJilll lontrot -~~·: ""' stveJt 
tho ua amount of eolvtmt lft~ ... lcm on the oae f.au ot·~ 

.• • "l -' - "".,,•.,.•••)~ '• -•',- •·"•.- • ,•!"• ~-' ' ''' ~- - "" ,-'' ,•'ffill!;l,' r .. ~ 

. . 

Wl.P-' wl tl\ · 4l.Jtl.Umt ~tdel6ho1 ati4 »laced on tlto laftdie to 

4~tto the poa-lt,J.n. ot tht ~•brlOs • \hat a camtch wae 

ete on tho ttheU 4itt)ct.1J CWG~· the tmbJff.t tn$oottons "'" 
.cl•en iDto th-o N6h no of ••~ dtb the ~P of IJloCJ'O• 
IP1•• ~·• s&v1q tho tn3octt£ou tbe eua \~ 

' "'•*« t4th ~ctl tGP to. pl'ev• the 10fttaminutl6n, 

st~e ~·· .-a~.p•l RIO ~ue.- ·~ug'hout the axperlutmt, 
Afto~tal•lnrt·tbe.ll\3actl~ne 'he coors were ~eept·tn the 

l1'11JUut(tr wlth dnlmu• dls~c·~· fheJ wore· ~qd everr 
4Q: tor 4et•tt.ft6 e.ew rrr>J'td&tl• 1\rQSu wore· &nectM out 

. . 
on ·&till Q7 ant ·•S&ht ot tbe bn.h·t~trt Mt$4. . . . 

a. . :.V=aaat.O& ;Qbfa. __ )foz, ibt:,IS»Altl rG&.IJa&D · 

88:4~1DAit:liRIDI·.-• 
ro~ ~~~J'lft! the etlect ot et,Nnt expoeuM oft ~raf.n . ' 

·hrP1urord.a••, u'tvttr •. the ·•'WJO• ·nn lnj:oe'h4 e ?th o• : . ' 

' < ' : i l ~ . · .. 
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a,4tb dtW .of' !MUla'iil<m ~lth 4l~ferrmt .,..tn~kut of 
a~ _ ($, IS, 50 w .lftG ftl!t)2t&/tl . .,_ wt:,.,. • ~()$: 

. . 
wen op~fta on t6tll OJ~! 19th ot ---~&on- em -~~ •• 
•U•:ikt~ to• ~ut- •"''.,' on -~1uront<ta;e aotl.-v.ltf• 

,,, Aea:z..At 1•111DD14111 ~~~llltmnildl• 
lwl• bfOluton&dc•e .llottv1tr ot chhk -~ -wn 

••~••• 10' thf.t, aethOO ot -~~~ a 'hole (68)... HJalunftl-

4a.n act1vt:tr J.e det~fltt! 'bv ttt~ .aew~ Of ttte 

. ~mJ.nd. tt.acetJl.elutte~ · lft. ·01Asv.-'had41&' wl.caltd .. .. ~ 

I > 

~~ ln•lttitltft .of bJAUOM'tO .th tbt: ~~ pr-op~ 
. . . 

ft»_-m_ · """""'Ak •-••"" ·_ 
.. ~·"' ~·IYII~ 

---~ ?Wlttpt!A UW 

a) IUlUII"""'AOIM o,e i#l/4 or 1\Jel.u"nla aol4 (aJsa 
V»e O:e4el) ln OtiiJ eodtum .t6~te tmttm:, pt '•~f 

. M 
OtntaWq o~·t.J)..~act. 

· b) ldla-tamtlll.mU. ' o.ta or a.o4Cu tonate S.ft o.t.a 
t4mlc· aol4i pR ,.st' 

. . 

o) a.c.:z~ t o .• os. 14 of ~ltoa-X •• 4lswtvect ln 10 m1 

ef o.t u so"'• lo,..te 'b\ltl'er, _pH ,.a. 
IZDUDalaa~,lf,IOUal IDJIJ:III·dlll· li!f.I~Jitok AC,_Q)llliJI. - Be 1>-nift ot t'th •ar 614 tblfdt ombtWOa woH Uoec~ 
out*-' 'kept .$Jt 100, h~ ·tht a&t~Ar of ttrotul'\'ml«••t tht 
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Wi11M were ·~ .flrl4. ttoaoariee4 tM st ¥olad. of ft,OJI 

eo:~ ,.,.,. bUI'teli pM '•' eclltdftlna o.o• ~as1. ao 
bOtJtogfmate WQ oe»tdfuse4 at· aJ.ooo • e ''~ eo aalitn 
Ill &Or\f.a11•~J, a&tb re . .-·t·ea kt the aopa•Uoa or ._,., 
tt,alan144a• (lOoP~.- -All the ,..-,s.tauJ •. ·fto pf41e'• 

otftt~ tho -~ .-"'"~ fAt ta\e ••s• 
~-- ""'~·-~ pH ,_,, --~}t.t$ll lfsC1 - ••tfl 
Mto~X -~•~' eb Jtou-. at o.,48a.·· .. Me tntJtlon -wn .,eil 

es an ••• ·~•- for :b»''lua~ee auw. 

. ' 

B\e lneuu'tlon -.t.xton toatai~ o.e ad: of 
' ' 

twal.uftnio aolt (o,e ~- ot '•'• eodlut~ f<>n&1e hll,_t 
. . 

JH '•' t:om.alntng o •. t.SM Ra'tfl) 1M o.4 ~- ot. tnerme pft(fJa.ra. . . . . 
tlot\. waiJ 1M.u•ttt totr·· d« hoV"t in, a wter 'bath ·maf.nta!a1fts 
the t~~tn: ·at Y,0c. tho tAenk eonelnte4. ot o.,.4 d t'Jf 

'" . ~ 

• .,,. p~Qpa.ra:tw~ft o1n t.tff tr1ton.x w.,_•toa aJl4 o •. a .mt. 
ot o.:t M aocU.um f()htlt.e t~Utfo~, ,tt .)~•? cent~ o,t.s r~ 

.ftaC1., Jm~tle ru.ttton. •s •el'mtnatl'Jlt tw · t»Uins tht 

tuboa et too0c tor thrH ·Jdnut••• the· tM~JtUt1c aetl~i~ 
·' 

of blGnk wae te~~te4 at eerc mlnut•~ Rd-aan ot temt'ftal 

rettuc!q ~eetV1 t.exoBardM aa, tt rtm41.ot h~l~tt(~ao• 
abtlcn we meeaur8d n~oor«lng to ,Reisa1i .11 J!l• t!~J~..1) 
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· · .~l.~~a.s~~· A. eo·l~A ·•1': o .. mt \M)nte 
Mta .P~are4, (mel the pi \V.ll t!4.au~1Zet to· 9t2 •• ,.eou. 
-• l»l.'ate Jdt o~eta11it~od. ••t on ettm.«1~· 1 

the 

PP$~ WI Ute« t:er • ._. 
l;) ~IJIIbd&miJ ......... I' ••. ,. O·t 

. \l, 

... ~~~tbf4o . .a· dl._lve4 $n -~~! ;d et 

~Ja<tl.al aoetlo aol« -~ ·••~•*•"· U.Mi· (Vol. JGI' 

voluael t:t ·n HOl (._lJtLe· .rneon"l). mhl;a ftqcmt: OC·u14 

be ct_.o· at P!1 --~ a montl'i -~·- dsnlftcaJlt dQtU"ltn• 

tlon ~lr bet'Qre uu lt wa1 dilutie4 •Stb rtfme· ¥01\llftu 

•t aieold etf!tl<c aolct• 
c) .ll!tMl~iaalel· • to p~n the e-.tJN 

-
ool.utton ot ~~li.aoety~lu~semtN ~ .• lfll q ot ~tetll• 

· tJ.uoo.,.t$ was dsstl••• ~~-10 d ot 4llt,11t4 trr.tt:er.-

, ...... 
li.tmet9181uooaam~ne tma ea.tlaa't44 e.~or4lft3 to 

Jtleall&t,JA• .<·lOj), · ~• ~.5 m1 ot ~1es oontfllnlftl 
dlft•nfrtl concentmtti.on ct ~ace'brisluco~e O:•l 111 ot 
su-te'm~:rate ia ad4d·· fht ttlbea aro htat.O in a: •lgoroua1r 

bol11ng wat$rbatl\ fol'r extf·tlr ' Aftilmtfl nll4 cooled in tap 

ttater. _, mt or IJrtA8 re-agent·"" then added. end .l•e41atetr 
after .ddq tho tubee are plece4 Aft. a llatb at ~3r.J'>o, 
Atto,r pnolulr ao mt~ ~· tuua are ~- itt: qp 
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wter .f.lbt Jtea4· without 4e1q at 578 ~•• 'h• oe1ov prodUced 

.lft tttle r-Qetton h proponS.ora to the ~ eol\\ont ot 
·th6 8$1•tlfm ... ,edit D& ~41%14 ,OW!fG to:tt -B~80GtJ1• 
st-.aemi.M 18 sJ;.Vfm In ,,... l, 

$. ll'tkaii:IIA~;It;IIRSdl• 

Pnteln •• ,_.,... _. ·tbe method ~t '"" IS al• 
( 19$1. )('t.OI) •· ,,.,..,., •.. 

r.r:ua&a.m~~r&a• 

aeapnt A • fil ttatco, l.a o.t· Rtdm·• 

aeeaent B t ••• ·CUSOtt<'•Rjf in·· t.f' ao41um o• 
potaaelua urtefttte, $0 al e:f ftagont A 

wac d2tM wlth t t4 tt naam s., 

ldi&,Q.UuhJ!I,.IIIat.I!SJ 'fJilxtun oomtlattna ot t·O p 

ti~tw\letatt (RaaW04t2ftaCJ) 1 14 ot water~ $,0 el of 8~ 

Pb•ohftlc Ml4 Gn4 lO 14 of ooncerrtnted ... alo'11C ael4 . 
' . 

b8 nflue4 aentb' lor t.O ho·urelf J.f am 1l'tbia euitate 

S ·ml ot watt~ cmt a tw ""'" of b8fr!$.u water W6l'e a44e4. 

the &4Jet11t.o ·- tmS1CC tw tS dJmtes 14thout oefd~ 

to ...... exoeso HoMM:t thea lt war.t COOle4w dilu'Qct 

tct tOt 111 and t11t•na. !be nqfmt ehou1.4 aot tuw•·· 
cnenlBh tlnt. 

aaacaa• 
!'o o .• as mta·f •1•t£on. ooatal.rll~ bOVlM· aentft atbufd.n 

(2.S.200 ~),; 2t5 14 t:;l pntoln nagat •••: atl4e4 a'ft4 alter 
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lO ifdM~~.: :.4 Ntthe~ Qd4lt1oa of O;tiJ Ill of .follrt•a 

~eaQent wa;e ttmfl&t Atte• tO alnu\dt the .abao~ was 
. . 

meelflr'ed. at 66$ tta. · fh• eobw ~aoe4 is ,..Ptrtt-ormi 

to •he •oacentrdlon of ptto·•e1n ~a. the DOltatlOA •••eel• 
ae $taMar4 w .. o t.e . ..._ S.. 1'1«, (I)• 

-.. atf"' a.,at~.KI:td.e&-U.~~&JAJr&ta.alra&D 
~~~IIM,MIIdila. 

••. ,.., 'thO: ·Gffet't <+f Ali ... ~lt10ft ·Of ·~· 

em tbo ~utlvl:• or hrdUJOI'dttao tn• • .- ~aln;. ttto 
' 

_.,. C~Ct1v1tr •• "•'-ftll.rl*' .a pntrmot of v~N 

tonoent1M11Mn ol strrene ·< ·l•S :•le), AU •••• otrperl• 
••tat Pttt4urea .an· ·the ~ ao 41l·~~ eu'1le~ •. 
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IMP~,BIRfilllil ll:r~RggL.iJI~m, ilmli'~imltJI- DIADIB 
!he -tff•n Of '8~, C.S.tOO Rm.Ol•• .._ WI:;) . -

: •••' 4ef.ft& dlfr.-. «•vo1.opJttmt ~ •.. ~ fth 
-.- t;fltth ~ 6'1 ~tJatlo-n o:n the .... wdlbt crt *ott 
• _.. ~ •na••• ltt Tabio '• ae Ohl«dt ~oe titft· 

lftjcctd ·dth a•tm& aft Vfll$'ltl4 •noutn.tlonrl· 01-tilel" 

mt flh-. or flrt 14tb a, or lrt.tut.Ucm -..e •• ~. 
~floed .cz t.t• a, at U.Ubatlort an4 fate ~~ et the 

-
tmllft waa· notdt It 'bU bert· ClOlm' "-tb11 ~tri'Cftfl ~tmtmt 

. ' 

•• btth.tu «~aro- (ft!l •~ l4th-4q) ot ~attOtt$_-~W 
Oft the· f'~oti6n ·J.a ... ,. ·mllh't~ s~ la4•·tlont Oft 

~: daf 4eQRaei4 · tht 11ml'* wel&bt ·"'th • l~ 
'· . - ·-t:• ......... -- --., _.. . . . ..... '""-4'-- .. ···~ . -iii::a.!; _ •MtmN·u --~""- G · -MJftftt'!i' :ott!~e 'folt&'f:ili.U"~ tNJJ,..~, .. 9lla ·$~ . 

·- obeerve£t'to·:toa4e wl'tl\.'Vllrfinn t'OM~tlon.t~t ~ 
i&l-...'·&.~ · ··.·a'h&ti.: A.H1t.i< •- ·~-ttl 8 A·· . 1i.a ~ 
-···•~!1· on "f'Wt ~ • ..u• ·~··~"-'W." -. · ,, '""IJ' e.w;. ·IIIIJ>~"~_. . . . ~ . 

· ~at~--~ ~lnto,-1t-has Mtll ~b~t<l·•h~ l~f'.Pefftlve· 

.ot What 4oett:ot~ 1\it~,_.eno.u~, tbt sa. 4~·0$ft~Oft 

-Aft ~-Wla1lt 1rae o1>ta4Mtt,. ·••••Jl!• ••n ... ._, mt ••teotitn 
ot t~·-ln-·the b::alft•- ·. Dt ~~of wot~~tt·ot 9t kala 
Of' _.,.tJ\· A~ imd .l'll-i;'f __ .._ AA1l:t ;~!!: _..._.._ . ·""-.a e4 ,.._-.,·~~ ~~-- ·_· . -.. tMiv ""'• . . t . ~ , ·il!l .u ~ ... ~.-•-c"" "'~'11TIIi. •raw.rr. ..rw•tl!>-#v 1""¥tf ~ 

., !it4lwt1on of iD'D!14todottr ot ~. wen at ·atMethd 

doe, e,s •. ~~~~ :•lee/kttt ~~ wt (·oqutvatont. tc o • .sa-to.4 ppa), 

thls ~t: 1s · $,ltmpportl4 · 'br 'the ~lou t1mlna• tNa our. 

labtn:toqi C2) .YhlOb 1ft4lc•teu- the powth "'urdatloft a1l4 
. ' 

' , I 
( ·{'! ). ~ ... • . > : • ~ 
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WIN WBlGHt O?· tftft, DAr CHICk hJA¥0 B~A•ED Wl~ 

lftRlmE 05 flit .P.*' t4S DA~ 
\ 

/ 

~tof'b~abt:··_, of. · 
~ tmbl;3fo . . n 'Wlih 

JrtiltF~11tt_)»nt iiiiUIIu& .J(lfti lf •• n ... ,,_.J _,,_,,,_J • u._._-y ~~~. •·~it ~~-• 
~ ...... · ... ····-............. ·, .,, .. , ·~·~-

I 
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IJIAiititlaltD·. d.Jial#l;JI~IL' 
•1ne ••~ '18th no~l ad ~~trr~ tHatGdi f4\lck om-. WON nUe•tet Oft' l8._t,_. d~J of ·iMUttatkM, 

All O»>liAtiotttf Wcttfi Ottn.f.44 -~ botweM t:O md· ,G,, 
. . 

.Drdi\Q wti'G 'U.JJ •. Jiillf't ftUJII ··- fO~O bUtt• . ·- . 

•"'f ·ti ·. 3 ,· ~~ ...... t-i•.w i!ii .. · ~.!~!'.. . _,..,,.,.w;. ..... :it............ ...........,, .tft~ .. · 
t/U fl'f'lfi ·'WI~11MiJtt'""'· ~tV# . ~~'WU ~""'Vi!!J4V'U ·~All·. 'I!¥W<!W'9 

cert\ritwltd a~ as,ooo a :'lor eo ml.ttut•• tht peUet waa 
utnunea With tbf:t, ttf(tfr-Pft,t fdta•x•tOO (t .• ·U'~) !D 1• 

for 6 ko~ the enqu actlvltv otttslfla4 ln We ft'aot1oa 

le ef.Ciiltleanur ~l'·· •• the !lOmoeaatet 11\rou&bout 

the· OJ'.PN'~~ tlll.e r.etkm: hall· b&OD ued .u 1ft t»1WOI• 

8\l*i• 

~~IU&lf.til&rGE·~U6MrJ·2DNIUI:IIAil 

U.IUIJBR68 
a) au•--~-, ........ l •• ht; ... , .. 

-••· the laSUat rat-e ot an _..,. oatel,-tie4 ~tton 

~Ullt N't eh~M• 14tl tae· ot l~batlcm *'' 1ftfWte 
w.botrato ooacoat~'tl~J. aut 4U to ~nt• of Ofl'lil 

An4 other teotors, thf) -- • ., Olumge aw~•ta- witttln 
e ahort period of· intttbaUon, the tlu oc~e ot bNln 

ttrat.urefl.ldaue aot:lvltr le ·ehotm .. 1ft Fq, '• lt oa be ·enn 
tllet the rate ot nactloDti O$t~ w -.se . ..,_ Ssr comttaftt. 
ror altout 6 hOUn, 
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w• &on .... tl'atloa of the $Mttliat&on - ,. 

·IJf:Rem M8 pr•t~Md ottec1i on the octLvltr ot ~· eaerae 
• :to• ••• ••• tne•t I.e a PI a· a tH •••· dt.hlll · 
·dd.Qh the ._. lo met Qttve. fhe etl•ct of tK oa ·the 

~'ate Of hS'n1tQ.'IOD14&t~o ·MU'V'itJf V;•J.co \dt' tile COllltl*i O'f 

~ •~te edt coBOO~t~o• • the ted~., 

.-Ia h¥a.1uoh!Mao aetlv:ltr 9$0, ·de•Ntet at: "•love 
plt !Vlll.UUJ &.$ . ._ lft F!a~ ·'-• 'De. 84ta ot l)Ut!fa ued. WHO 

,..llb' _.. e•~tati'!' CtH ''' Oft4 .s·wo) •G.• ~;te 
(pH 3dt ,,,,.. t.;..,o,. •:•J» ~. »M;asalmt ptto.e,;hate ·tuttd" 

ttR ,.,),.. l'h~ ~ ·e$ltJtta •• JS opUma at 'jj''*' "* .. 
·, 1GtuttJ lnttloatt~s • ..,lr thqt l.Wdn ll7&1wonlae tms a pH 

. opti= at St'l, 111'1Uke 'tha't or tet§tla1ar ~~ttaae, 

\Vbl:Ob ht/UJ .1i optS. d l:>,J ll'td J•f• 
' ' 

11161&11G~UiiltiA.,Aiml!liwall~.mBU:, ..... . 
o) .u••"""" ., .. · "'*""~ ~.l!iAI. ~-ll!!iW'Ii .,_ fll ~v 4Pl1..t .Jdr.&~ ... ~ 

._, :...-~ _·o/.«t. ... _~" :·-Ju_ta1Ktf;-.JMIAM1r.ill\tMt ~',··~· 

-~ buliiiDI.iliUJ a~.~ lrdn Jwalm:oN.dao• aotlv·lv 
of S9 'dQ o14 .Uu f.tmbJ':lOI tt•ted with ·~ d Yuriftl 

oonetmbaUort ttna. .5-100 nmoJ•Ifta Of) ?th dQ' of. 4ev:elt~ 

•• mtaGUJ!ect (!'etwl• IJ),, the~- of falde D Ohtwett 

that< the ·bnift ~tra1 .. Jll4a• -. lm&:t~ltetl ol~tlontlr 

to on extant ot ,,_, 'm':t m au 811': ot -~ vdue w&G 

the tr-ea<tmem ot c ... at •tto level of J:, as, 50: rm4 
I 

tOO N»lO/Itl• l'.eltp00Uvelr,ift6eotot on ?tb ·dar of dfftlo.pmtftt •. 

aontv•r• ''we~ Atmd that Wl'll too ramota, strnnt 



U~ ·0, ftlJtfmB· BxPO&tiU ·to· t· »At ~~ tHl• ;ifaiJJO Otf 

UAJil 81/tLVI'tOL'lOAU ·Oii BAt l9·t 
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,oot 

• ·• R•Hatmta aetm value .of bralittl'Ob£4._ aot&vt'N &. St4, 
~r. . . 

b • total 1\Utlbn or emblfOt ln eaCh &nll»· ~~,:, aot 
. ·leae than sa. - . .. 
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,, ,,...._,. ... 

t_"a,t ... :., thtJ ~mum 1Mlb1,~o~~ or 811' &a the .Un 

tw•1ttJOftldaol act:lvl._g ••• Ol)ietftod ... 

t'l IIIIISO'd,t.~Bidllla~~$& .. 1L&&.dd-~blA 
--nDr*llt~ llll3aiUJba• ·~tte et'f•i· ot -~· 
eJ;pOl!JU'e oa or t4tl\ to ·~ • ·tn ~ I;JaluJMmi4Qe 

altVI'Jt;. of l9. ler o14 ~-~ aa -·- (fable 1%1), 

a ~hoWl\ u. tol>tt ~~~~'- at"• •••utt -., ti+ ««r o14. Chick 

elmfO l.ttereaNt\1 th .. ala ltfl4 ..... 4l4tt aetivttJ a&Mlfl• 

011\tlJ aa ~- -,. ~ lwei, ·em dar tt ot··J.rmot:&oB, 

fte Mdm. .,,lllt4atlo• (~) :of ·~ -Je!UIOddaM wae 
I 

obi~ dth IO,IIJlOlo of~~'*' Snjntloft, ..,..oa S4t,. 

QN of lnub&Uon~; SUepdrd*• no, lltltm4ettosy efteot Oft, 

1Jnl• •atvnnldace has betm otme~'-' wiG tOO ~e ot 

~ lftJats.on lmttiea'~ •tmt etrnne aote a• a 
,iJtJauJ;ator at 'tho 1&vo1 ot :IJ-50 MOl~I/Q,. 

UI&IWISUia ~Adi.frL,OL~J.JA-Uilli·lll~.illa.lriJ.IillmlilUI 
..._ .. wt baY• aeen ·the atbftt1ato.t:t' 110le ot ~ on 

•JA braluoftl4~ with 2$ aftd. $0 ~m~le/Q ~--lnJeotlon, 

ow· &nterest was. to oxedao the cfteP; Cff ot~ In ill atn 
. . 

Oft. bHi'ft ~urotslde~Je .,,~,-- fte. ef£dt ot -~ cJ ch ,t_k 
, . . . _ _ l.soiG\.tcJ 'fyc:-m ILl dQ~"'old i")ernn ernlfr c 

· (1.~5·:'tmi!tle) aadit.loa AD IUra • ~a JwQuroli!da:ae actl'fl'll_ ~ 
hat bftl'l n»nHfttft4 . .,. r1a.. ;~. lt·le· nt«tnt. :me rJ.s. s, 
that ~~ 1tae1t tme aou •tllllUla~ rote oa bftdn 
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' ,._/<' " ,·:···/-"' 
bJtal;Uftml4-.., at'rlVI'V• d ... tbe ,_-. Of ~-· 

, 10· ftl't .OJ.a~J.Ii.d rnm·.thb ~~~oiimmt... an' ~~~ ., 
pP)pOU~ to ~ &n 4t"tii1a abOUt the .. ai'Jlam Of, .. 

·~aul•tto;n ot ~ ~hrnl~«aset 10' ~- ... · 
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.~... .. 

•• p~esent atu«r kae t"e\feel~ •• ot ett!lut• · 
nee:tlons ln ll'OIJOMe ~ tJtPtM'todoltJ .(t'Ql'~ tQ$ftl.o 

.. 
6Wo1el»Jl0nt 1ft G~tlok, Tho,oe rtt~~Jltt1 Bltitte#t 11\et ·otrren• 

eva at vttrJ low ltN;el CSws.to M!.Ole/K& ~-we,.) equ1ve1ent: 

ttll e • .sa.to,lf p ~f.~ ~~n 4wltk~ d 1M em~. 
otuJ'· l.rN~e:tlletora ve~o .!! ·&1~. ($1.) ttave dft n,ortc 
ttto .-wtb ntantetloll tti.e ohlot em'b!WO· wtttt ~6 .wu~lon 

• 
ot s~~ ~· ak' tpa•• at. @;..tot~lel-.. ,.m •• 
la~rato...,.,. po1o•~1J 11: hee belft eown that et,._e at 

·the 1eve1 S.l·OO MtOl.e/ks lM~aa •• monalitr.t>t O.hiOk 

-~ (1). Srt th~· »naent···••~·~··wa have fot.m4 tho• ·.· .. · .,,· · .... <. . . 
4.-l.nc the lnttid stagea.ot. .. e*"ate·«evet~.llke 

.4Q' ~ ~~ can 1~ theWain 4m~•nt and noh 

lm»ai#!Y&«mt ia tlose tttpendMt, ht• 4ue to $tptme ••osw..'• 
em dW t4:t: t~.e eame deeRe of reJuct&Oft .ltl b~A .._, la 

obt~4 in ohlek embrJO wttb. ~- oQO~~ •t ~e level 
' .. . .. ~ ' 

ot ~too ftt'&Ole/ks·•· ·~e ILV ot at~ A.a ~~JA•re4 :oo 
: ,,,,, . ' 

J0-100 w••~ fJl.nct lt doee not pnduc'a tDW 'to~c1tr to ad\11 'fith . ·- . 

•~'rJO tzoeu.taA '"'"* ••rrerte ~ ·~? ... t* tmltonte the 
Gtrrene 1ft4uoed. oltentlta l.n brl!IA t\r&~t&Nnl4eltct Stpene 
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.SUN on del? .Sfthl~i.ta 'brelft hfalUZ*Ont.daet ti#tlvltr 

tAte lt le ~a~r>et oa 4aJ 19- o:t ~batten.. In -~· 

4ae to --~ tftW!t:snt o~ later etece of 4eve1opmtm. 

(daf ttl) brllft l\faluJvf44aH ~"tlV1t)f .la i~tatm4 Oft 

«•r 19 o-f·~-. r.oa •• pteaont studlec. tt tt.t-
. I 

lunhe" I".Vuled tl\a1i even ln Ja. 1'- e:o~lttcm G'tp"M 

Ct~J .,.ie) ttd- .e atimulato*'l' fille on -tho .anl•1tF of 

•a1~4lu1e lsolat1'Ml 18m .,.,..,_ t4 «Qn o14 otllelc ~· 

Jn 'the pn.~m~:t ._on11e'tl0ftt· •• levoi.a ot tipl\Q:'On1• . 
~ 

Q8& Sa tho bntlr. ot •rm.d 6lol ·~ 4ud~t&· 4-UI~ 

~.V«l.OJrnMtll •'t1la• have Mt becm dete.S.tt~«i•. &ewover, 

tno ~~· of b1a1wonl4esa actlvltJ 1ft the -eo~mea1 

tluue Sa the ohtok ·nbt70 oolttt14<ffl. -~~ u--tlon 

pnceM ( 2') • file ,ottS.blo oz;plenat1on tor ·the 1nblt:d:tlon 

·Ot b~- twa1u~ntdcce 4ue to at~ oxpoWI'& .Oft 4eJ '? 

1e •t e'if~ MY l:mlblt tu~tbGJ: lMnaM Of 'bralll. 

twa1~ase whiel\ . ., bo the l'ei\d.aJ: courao Of e•e•• 
\ 

ot no~ brain 4GvtlopmOAt,. aut. eft tht la~ l'tttae the . . 
4rJ.tS.oal level of l\J«l~da• -v aiftedJ' 'have ••· 

a1tainH aR4 at)'nno u• ·no- tftlfthft l.ftttlbl~ aettt'ft ot 
· 'brdn 1\f&lQnl\lttlGI.f' 

$1U."ther attl4leo ere n•taGIItl to ml4entald -how 

atptM ·Ctm 1fthlt#l t ·•tn ~ui'Oa14ao• dui'ln& Wtlal 

ateaee wt\Mh k eblent 4~ the lete.- step d dtNelopment. 



30' 

Ott¥" "tJldttJ nl•••4 tt .,,.~,_ «wt1o,.~t an 1ft qneraent 

wJ;et t~e pl'&\t'10U8 ~1ft.tna ot Yllfiio 11 Al• (,) t. .• Mvt 

... thtrt '1 car old ea1Dr:roo an very sib at~Heptl'tltle to 

~- "toddV.. aml t.te todol- tteo3J.Me •J£Gr on 'do¥ 

. ,- Of: 1· ~"""-""'*'·toa 
. . . ~···-~·~ .... ·, (\, . 

\ 

J 

lt Is ... fttot. -tbet llOnal k'alft t&iidoJMAt la 

tt~ttat ott thrreaiu, B1ut\Seo '' ouebe11at' dl\'dopetlt 

it\ ~tbp'ol4 bt5 have lrdloat~ ttta;t 1tl8 of t~xine 

. ·. &'~lUlt'a An 4elQ&4 .~ ab&~at: dlffta""'la.tlolt tf pttlttln4• 

~n4 e~e~ ~J'timd.e cll114 as wtl1 •• 4.l():lar.a dsnt;lofl ot 

tit~. utem.a1 ~tt\e oeJ\!l,u Cit), 104)., · it has boon 8hOtm 

'kat th~alM 8110. •••••• a. ·tr~o ff;)l4 O.ftbanoefltllnt ·Ot 
tw.tunnlt~ae·e •'tvltr in tadpJlo ~,. C lOS> 'thus 

· h£f!Jllltb'tlftl ... ttttMI.ol .mtel'l'tla"ionflblp betweeJt 

~d• ami n,a.l\li'Onate ll$tall0lilftl !n llOI'l>M«tu.Se. 

tn the oth• .. hand• thel"e la a npon ot aenenl en«ocr1ftal 
. . .; ' ~·.~,.~. 

--funo'il-..n ,,, ~o pitultat:7 t~l.t. ·am\ drind a1enda 

~tbs fro• th:e .1afl'wmce ot baearaou aa.mttJ 11k• 
li-~nno (.a;),. 'hJ.a lnt11tateu that l'tN*'na tan £nte-~a~ 

w&~. tblwaino ltJ$.41nl to tho d:lE~tvbAnc• (;:rea1d in· 

tn®R1ftl\1 blluce. fh~1t0a£M haa. bein pr-opt.aet aa a 

·•·titae•' to;;: t~ ott pJio1itunt1oa moese_, · to• 
- atibaoq~ .t•atlon at 'ttl• dUt•~•t1tltt4 :Cell~ C104), 
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' I 

·. ' .... 

lhU HttJr4tri& ·to the euve Ant~ it aft· 'M . 
~flntA _that -1ft ~l~H _, bt att-odt4 1lJ' 

at~- ltttoxloat.1o•. at a n .... t of fleonase the tev111 
•t t1Va1QNftl4uee J.n. fte bft1i'fl ot ?~~~, dar at~·· tHate« 

ob$8 ~- Dis 4el"•e1o~t .,- he· oauet . ., atrnne 
., . ' ~ -

aue to emtoc~!.m4 4Pfuttttl•" of ti\e p$."tultu7 ~let Caf).,. 

oa · ·tlte otheJ1 bnn'*, tb,roltlne imtuctJ• hl'•l~'ftl4e~e oottvltr 

tlmu 4~ hi$1unnate. a ... , ..... '"• ·dldo~e 
- ' 

:of' p1WJ.tora ·t~1• 'bat ·•'-~ "-••ure "'u· atts...telr . . _'.1 

U~b _the _level of h7u1un>nltb~f.ie: ~M -~~ill-if,_ ·'the . 
· bfti~ .d(f.Velopl\~t -r be- .t~~Hi-• 

:r .••••• , --···- .... ~·-~--d ..... 
~-rA..-.._----.·_ •*" _'~J.'t Aill<<rl' . .;..._ ___ • aa_.· •••1:~.- .. i!ILo.""!- _ _ .....,...,...,._.._-.-- ..._....,_--__ ,i_...;._ 'A __ -... __ --- ""'"''-""'""Mft_W -._.._ 
~·~~~ !!Wlll!ti r~ ~ Y-ll;' .~•ll- J. .... Vi ~f -·~YT~~~ iW~U~n-~v~w~ .. ,. 

•··~ ...._..,._ ;!!~.\~ ... - ...... ·: -~_-,.. ··nOiido. •. "',&. •*~"""'"'"""' 11-. •a'!'i· ..... :•." ..... 'i'<• __ , JM¥ J;Je<;<'iJ«;> ~y~~ YQ;"if..t W.I<Q~~"ll ,It~· .,_'l';)!'.,.ll•.,.-to~~ l'n . ~ .. ~ ifir_~'-ir'U ·~~ 

\. . 
-~~-4~•t eetlvl,tr •• ._, ltatlcd _.bl- -- the eeaoe. 

- tbla tmtt•~• ftal a ll~S.tJ.•at 1~01 ot IJ#t1.,..4AM e.e we-11 

au b,aluroMto, eon:t•t le ·nacmtta1 for, ft>t1m11 t~:n 

dtv&lotJment. 

~Wih- thio lethe tb&t rtpol"t When •trrono toklcltv 

hat> been ttudled ·1a-ntett.on to ~ h7~1UZ'OM4aoe, the 

O~l.•tto:n ot certain ait4ne;t ~oide like eorl.ne.1- tb~IONM . ' 

b, ohl'onlo· OJ:PC~ of a't~ Sm11catS.na lt' • l.wo1v&.

wl~ bra!a ·4twe1Qaftt ( 106) 'het8 alNDfll been M»>i'tt41 ifbt¥ 
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•lltPtrim&Ma em Nidt'-r .otJlek ·~~•e ~sa ~ .,,... 
Oft l"b 4r,w show a •1ttft1:tloant 1rmna:ae ~ l\ra1vcmldaee 

t'$0't1vlt¥ •• oontrarr to the ·fth d&1 ,f,;n,Je~tect wbiok -~! 
\ 

In 'ho emler ~ro, etlmt4At&oft ~~ hra:tuonlflasf! aotl¥1t.r 

io: ~- ,~ 8ft4 Oqtfi,(t·· •t Nb'bJ/t 1),taJtlft4 I~Pl«Mt ·tumtUl' 

haC 'be~n oeorvefl.. Jo aUlt1oft. to lt bidt.w.oft~st ua 

boa t.lJJa\ ee an att.oa~U.s-'o qrmt. (tt). H•l'HNw, .tho 
D4thaw.J.ia of tMc .eft.eot ot .1\JettaJ!Ofttdet«J la Mt ·-... . 

- " - f " . ,. 

str:re• lnhlblta Jtlfl1Ut'014$lse onts- am ~ot~ on ?14\ 
ttaJ• lhtJ on~»et of •1-•~ ~-b~t. •v~te t;lke Platt: btt...,n 

' \ • 
the ?th tm4 t.Oth \tar~ of trea~.mt (11$), fhW 1a eltllk 
. . 

Iotti bl'clut'Onate ~, emS ttpluroaUaat aotiv&tl en 
p;eater 4Udft(l the ptdH t·f 4$-ffG~ht&cm (,), t.'l\trelo_,,, 

t't eums pocslble that at the naae Cllf'th dar ot lncubatS..n) 

tho pl.'tUS.WIW tb.~lll mQ' O"RRODD the lfthltiJ/WIW aotlon . . . . . .. L . . . hyoJuyonidase. 
of.~ tm4 ee ·• rosult th~.voa~• ot brtalft(.le not 
h•ent.,. .In this ngei'Clt . it" la lnteJetlftfl to M'- that 

'tb1/I'OdMt OBCllo .11/1 aM theOpt\YlllM 'MVO . .,.. fdltwn to 
etlmulete cho~ltlrl eulpturtt ~tale ln vul~ #J'Gtee 

c·•·· tO?•·tOt) •. 
At, 1hlc GWII'It fit 08» bl.t Gp00Uittte4 that bt'aln 

hfd.Ui!On14aae Sn 14)~1 «•r &tfftne tnatod olllek ObrJ'O mar 
act :lft toJtOeri "''" ~-UJtG~..-.se tmtt, ~--•cet:vlatuooCJatdnl~ 
doae· to re4ttco. the bJa1unneto to .eonoeae.ohad4etl wbllh 4o 
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not have 't1u• 1Mlb1ttrl ot~u't .Oft hfll~ftt-.. Cf)., \ 

Ftr~e.-H, lt 14 at• P011Jib1e tha'l • 7th 4tllf: Ute 

lovel •·t J.l~GlllC~nl<taGe S.s. act ·~ to "'•' ~~ 
.,_,.ii6lio;. :""..,_.~.~-.· ····A,ftillil:iii!J. 11>;.,. AA~ft ... 1.."t6Ait:_.,_ • ......,..,.. ~ iWiiiJ!ill._tioliftfitrilo.ft,_l:-*-· 
W;J,;~ 0{1'~-·,-:q."aw,. ··vv . "i!!V.t~~~'9 IJM·"4>DifY~lllivt1! '11\>W ~"~f,J¥,..4ti. ~· ~91Pf 

tho h,.du..,.ttaee ef ~- ~blte% a a~ ,u optlmaa 

at. '•' .alt4 ao·t.ottvt•r Q'lft· be 4~1100te4 ,., :a•o »H ,.,, •. OU» 

.. ,. ;me· e&ldlar to ""* ftPO* •4ft bJ' ,._ wo~keJltJ 
' . , 

Cfft· 98t lllt ttl.)t atowev~.,,· It l~ta~ .11\ .Ufltmttt to 

the r~ of teGtleul.er brat~•• (111) "*•• PfOlvAtv 

8ht_, lltt1o "~"<rJ.atlOhf:. bet•cm pH '*•$ ld. J.f • 

though tb'e da4J ~est• that ""#Gne· ••~ on 
· dtu ·the Ptttm:ft of blain 4twel.,.ant 1M bpltt'rftll4aat· 

.a,;~~,cf;Y1. ;f;u ..,.._,.. ,......_,_...1 :c••t...-.fMM ""- .w...~~ !16 ... ._ :iiiN!ii_._. ,._ .,._ t 
)U1ifi~~ • ._,.f ... ~ f!~~ta ~""'gJllf'~~ ,¥tlf Ml~~q, ,-.,.Y ~U ~Qifoa •• a,~ 8 

etftet le eti.U to 1M • ._,.,,t., 
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the lntenott.om ot etrrene •aio•we ti~aa tlttereat 
. \ 

deYelop~Mmtnl etqee of oN.Ck emwro we otu4o4 Ia alatloti 

to appeenmot of -••• with bllala JQralufOJtWaGt •. stpeu, 
• 

at tre%7 :1ow level., I.Ute s-:too .Ultle/kl,, •• "'" ·(etlllYalent 
, 

_,o.~sa to to.4 .PJm) •ua lft;ec·~ Into the rm aae ·of 

.,._.. Oil ·7th. DC '''h 4eJ ot fletolo»..-.t .of the ot4a ebr,o· 
8N1 b:raln wekbt ·8Jt4 tlr~ftl4$st ao-.lvltr wen •1M .e 

' . 

._ t9• II' the ·!00\f.NO ef ••• .~·we had :tturl4 ~··tho 

welaht ot ,,...,. ot 7 4~r ._...,,. ·tnafee4 al\lek. ·~· ntl\Jct4 
1Gt"d &t·waa doae d~eu.t. la tontnet, thou•·~• ~tltlotl.on 

1ft bnb we:lfJht. ••· obsef'V'.,4 lA t' ,_ ~ lni(Kltd 

e.bltk Gml:CWt 1t _. •• ••• 4eptm40n'l, these •ntte 
lMlntee the emt»trotod.olt¥ ot a'fnne at Vft\' kif 1tYe1. 

·fto .l>ft1a hJ'a1~UI'OllUaee tco1fA:ted tnm 01\ltk Qmbr,o haa 

· a .. tlhai'P ptt opttawa. at '•' wlk• that the teatlouta~ ht•lUN• 
ft14au,. 

It waa tunhw obaervt4 t'Mt tilt brlllft brd'Dftnldellt 

j.t~rel in 'I MJ •trHne iajeote4. tao.Nase4 aa OODJar.d "o 

,hat ot ·eontnte and. thle SfthlbS._, action waa PftJOnional 

to tbQ ooMel'f.'bdloa ot ~Jil'""' in~eo"ttldt Goa~ w · tlile, 

the s4tt~ 4tr etpae twea•ed otd.ok ••no lhtwe& ·en lftoreaet 
~ . . . 

ln tho "~ tt.ral.vord.41.fl:l 1wt1 ae ao.,am to ·the't of nol'md. 

!hle atlmulation wae obaewet\ oblr at the le¥8:1 t~f IS tm4 

so ~11/U ot otpoaa lftj·eotton. · 
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the iD Slim ettte'· ot ~ ott -ala llrttl""•4aae .· 
or t4 4tW o14 ·no~ ·~tn· wu. etu4S:et. ae etldatol'f 

aot1on Ott· ot)'rerte C t•S .. IUftOlO). ··-on· r.rmat. bJ',olunmt4a.et tme . . : . ''*' ~ealtA .... rtteee "nltt- auggmo.4 _that o.~e. _ 

:lfttevut~.J· ·wJ.th llfJimt4 bm':tifl deve-lop~ aftfl tblo -'-~' 
' - ·. ·.·· 

aa.r be·· ooeolatett """ dterat•lon. ift--__ t.nln J'4tal'QI'Ot\&4eae 
• ' . ~ . l 

ml•s.ty~---
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ll0b1nflt Ntl~t Popcwa, f<t~B•.t· leVWCO'fat A·•&•;· PGMtlllt G,Pt 

aftd· Pono•reva,, ft,x, • . et.a·• fft4U GostQpd• _,oc:ts1t!• 

ohoelktt JUnltta Bat nettekhlm. rnm. stt Cttf-a.) 16) · 
··.··· .. ·.. . . . . . . . ...... , '... . . . ... . . . . .. 

~~ 11\Ulttl"•: ··'•• a.PbU• 4Gaeriatloftt· leho'0-1 ·• Bmt1r.-_.ta1 
stltmeee. Jaaharld. lf8N ltd•e.-$ty, 1980 •. ·- ·. -· . 

·•• ltHaJ'tt, a.o,, Dtr&t, a,c,,, J~ntta~r· ~~:m.o. :a.M souttor, 
A.w. Ct968) Anb• Bnvlan~. Htl!llth• a :t.· 6$6,. 

. . --' . 
4.. btnt,o,. Htt· PaakkonJm,. R,., RcmbOltl• :K•• Ra•ftlo, V.t and 

· Poa.ta •. o. (i974l . StaNt, 1; Wel'k ErN&-. .H·ealtth ·' • I.IJ? ~ 

.f• :LQn•• &,, ~a~,, Itt. hrOncetlit '•• Bafltoth• x., 

· IJ!(meott& •. c., Ga~lllftlt .4,,. oc._.~., '•• ht••• ••• 
Jf1enl. a •.. , ~slat. c,. .aon111ftl.,. b~. onct aoee.& •. •••• 
Ct9??) c~ .aee., .st. • :15,,, 

6, tebba•"•· D,o.a., ftt etlltk ••••• £• applld tea:toJ.cg, 
&a Dti •. R.,. J'O.OUU (ed,t)t A4'Vaft0ft in !reJ-a:to1oer, Vol. 5t 
Lo60fJ Pl'esa~., S.Jdoft-.. lt72• p, t?" 

?~ Toole.. s,p. ·• Mtrphosene:tlo roleof etreooatdnoalJOaJSt· 

(ao1t mucoPOb'ntthe~lttt~J; $.11 ~1n tn4 o~ ~l•eueQl, 

lm *'Je\1Nt'lt4 aeoemd;tt.oa•·, loftl\Cleu. a.u. (etl.t) ,, 1?5t 

· ~ r.o~tt •. P1emua 1916. 

8; ROI"rbtt c.c, (!960) Anftt ft'tY•· AOa4• S:Oit Ai t 6?0..89't 

t. tomte, JJ •.• Kos:••• a, antS otw, '• CS.9?Jl •• Cell~ 
ftGta1o1 •. 16 • tat.-130J: 

to. RteoatelU, o, u4 ftubln, K,: (19?1.) l, ''~'ell• PlGN·elol. 

Itt .7g.8.$, 
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tt• _ &embaek• -x • ..t,. l19?6)-; .. ·--~. -cgJ.,~brslo1~_ itt m•aes, 
ta~ castor., c.*w,,, Rl.tetd.:e, 'i•'·•• SO;<tt, a.B. •• WhltfttJ'-• s .• t.. 

- \ 
- ', - l ~- - -

(19?1) ~~Us Bfttmllt lff;t-'1tSP.868. 

''*' Atbed7, A'~ a. • ~. »•"' and Kmemor,_ ·rt:llt <-tml 
• • . ~ I _. 

_ i•- Cell Pblll~l,.. 8' "S.:)86~ 
., 

t4 •. · Cobft• a.x,,, CaGdam,: i-•'• :tft4 aemtt.ddt ••,•• -(tt?6l .. 

,-, o•11 s1oa.. a • ~~·"· 
15t Rut._._,, D.-t Totta*'Ot~ G,J,. .Mt\. ---~~ 'H~ :(·lt~S) lloohle. 

f. . 

IJ.opbJ"Ifi• ~t(\ 111 t ~,_,»,~ 
·t'* lehlmoto,. tt.,, , ••• a.-ra:J ·art« Sti,...,..w,. '''-~· Cl9Ul. ... ~ . . . - ' 

.f • Jiol. Ghtlnrt JAL t: USe.2o.t? * \:. _ 
l?• Ba<teio, ld•tt (~9f2)l- .I. 'Vtri1, Jl. I 26?•t?4~ ,;· 

ts. Bu~a-:•. ;RtRt at\4. -~tin, ~~5-· (19?3) Naturo ••• Bt.oi. 
sa • J.aa.-

••·• sat.tt, c,* ~~. a,, Rctpp,:. -1!~ 'aM Davld•n~ B•A• (i:9?3) 

JI'Otit' .•• ,1. tAtett. ""':' a; t . J .. ,,. 
20• HOpwood,, ~~,Jf .erA; .DoJ~t.-.·,, a, Cit??) it ·as.olt.- Chem. 

.l5a, I 4???..,.4?8J. 
I, I 

~~~ · Gl~ll~fli Bt •. <NOi-llnG·f.· ~~~~ Wede~~f it P4 WdhSOftt 

.. f. (t9?B) B~~-~/·~- J2a t 44,--.s6.· 
l!t -·Ntth1Qh a •. n, •- ltaclr;~j,l ••"'' •, lliown.: a.o. ,_19'?3) Otln. 

nt••••, ;i:~- ~ ~~aae, . . , . . ; 
- ' ' 26_-.. · ' ; '1 ''' • ' ; ' '... • •• "* sl'ss~e# ~»Aj .'~l9,?t-J . tho s~wth or bone,, X&t ftle Bl,cbemlotrJ 

':'i •· ' j 

' . • f / • / j.. ~ \ I J \ ~ , ' , • • . , • 

•M. thr, •. l.~o,d' of/Bone, Yol. '• (G~H., .Bourne, ett,) PP• ·t45-180, 
I', , - • , . 

Acat~•~~-.~~,..a&,, /fin toift., 
• . J. ·.; \ . 'i . ~: ~ ~ . j . . . i : .. 

_ 24, l&ti11tkj~·J·~· i(t~Gg) 'llWt Blol• JA ,f $2!4 
/ t o! ~ !/' ~- ,' ~ :} .. · 
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IJ•c·~. bcli., It! t ·(l,?)J Bel.-. .Ja I .. :til•~ · 
• :1 

16• tooiOt ltPt 8 tftldldf· RtLt (l9?l.) D.W• 81.1.-. .Mt· 18, 

• ,._.A·._ .. 
,IK/1~ 

lilehi1't)Vt AtAt (1969) Gio.t ·t3:",.· lfttt BelJtlt·• i,a. ··;;40 .• 
. . ~l.:· ... /.·-~--'' 

wltker •.. .r,s. -(t9'?6) ......... Uedlk P~t. It ··• tas •. 
. . . Jj:: 

nuoats•••~ A•• Btt:GOflllOwn,. · Ht ana ltaltoU•·- ~~~. ·{19?$) 
.;,r-

Jl\ft, Rea, .31 t. 1·6)., 

JO• C~t #~, aAI<ttmacm., ll,tit< ·(lf49.) ·I• ,,_,,. ht• 

14. t.$0~. 

n. ,,, 
. 

'el»we8haw,. L.;.R. • Wtert' •~a. ,(S.VIIt) · It .,--~ Moclt, " .. '"' .. · ·, . \ . 
lftflftte~.' Jl~Jt· -~ ( itf6) . ANlw N~J~. ~dt . &.1,, &U t 4ft· .. 
~o.V8kJ, lt. ·an4. Wl!lbltltit . I!;J lt.:t~j) . ·.1 t IS<>l• Cl\e.m, 
:Jil'>l r·J4ff, 

1 
; . ' 

1 

) 

Ba~-'~~,· z,, las'loatjeva:·, . B~· · (!966,). Pno, ••~t lnt,. . . . 

c~~ ~oU,,. · uttt~ · v•t:..· SJ•l:• Yhmat· ~'''• •n. 
''~ · ll't1lt .. r .•. ,, •·•n• ,,,, cirE4i·Uft414ot. e, ttft'l) work~ 

<, • • } • ~ I f ' • 
0 i ; ~ f . j • ' > 

. -~_-.· ·ft._. _ _..: · .• w!l..i. '· .,.,,. __ , ....... '-~.:&' .. ,. ., ..• ,If. .· ;_· . . ·' 
VIU~"'?•""1l n~ Wlf ~ .. . . . , Y:* 

. ; ') i; . • ' i ·.' . . . . . . *''• lkOtlt.·f' •• an4 .lt~QUa~: l 1,1 119ft.)-. , lritt.': A»Oht ArileltCJmtd.t . . ~-' ' . . ' 

;;a :i ''~'( ' · .. '' . . 
' .• \ ; ' ~ . ·. . . ., ; ; ~ ' . . 

)7:, OhtW!lt, Jt,., arid ~k~&,.· M~t; ,(19ft) \tt4oo1..,. Appj;, ~001• 
te ,~.)ar,.·, · · · · 

i • . ' 

Jl, ~'*~-~,l,.q~~~:-. ~~~t,.Is;1'c<·l,t6tJ'·'•(l•~••· Pba.,.cot • 
. ·, _i ·. 1 ( • . ';' . '. '· ) . . . . . . , ' ·. ·. . . 

11-t. -~ssa. ,·; . 
( i l:.' -t t''; ~· ; ? ; i . t; ! l) ' } ;: \ . i ': ' ..... . .. · !. 

•JP:t Dt~l~,, , ~~ i ~ ,ifttb/~t~ · ~·.. < t;t?•) < Kel¥~-: lttitl,, AO-~ Jlt t866. 
' './it, ·J,··.' ~\' .· •'._ll ••.· .-o. Doltuotw,;;v; ... P~·: aatt Lt.&ta,)lk·I~ Cl9?l). tthUfe·l'il• Zht 

_..,[ ~~ · ,.· ~. t , 1 /_ / ".,! I , t. : _ I / :- . -: . r · ~. ; ~- • -- ~ ' ' ·: :. ~ .... · 

u: '$'·~-. . .1>?. ; ... ,/ 
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1)1,. lht.lef<tdt w, m, ... ~-Ath• ttl·• Ctff:G) J!M1tl~ ot 

-~~ co~& lttfttltla Ia wetfW,. Pt 111ft U,..600/ 

~f4-062t Atk-., Giorgio, u.s, ati\flm .... •l I'MtM""'*'• 

Afl~Jfttl•· 

ta.,. .. he• ••· e1Jl ltWt:ttle,,. 1, lal:ldt»ok ·of .,.., ...._,~ P• ''' 
•oca••:•~•: .· . ._ roe ·'tt~t·.ld~)· .-. . - . \l~:f .. . . . . ' . "ftVf. . 1l!f 

.,. ~~. fJ:41 .1~, Aft• ,_.,, Ct atd We~utcr• OtAt ,,,,,, ~ aa •. ,,,.... .. . - . . . . 

"•i ,.,, 
' '· 

BIVVt f• _. .taWr.o; A•J• lt.ff') aut~t~, ••• i1 t 1$ •. 
,' ... ;,·. ..:·· 

J~tpJt;••· tf .•. , · ~-~··• A.,-., ._..,., .at:. ttnUfAll, s., 
IOMt·t· &tit· -tltlt '•• C~IW,, GftdrJr ft,ti C.tit:G·t. 

- -· '• . . .' '-··· ,,' '•" . 

. ,.,. •• » .. , ~ ..... ,.,_ ............... , •.•. ;., 
•t.te1Una., »• ·• Boa$• •••• ·(l9,4.l •tl~~- Ita. .aa • "'* 

116• Abbtftdaftd:Ole·t At. CtP,6) .at. l:tt• JZ ·1. lf:J.. 

~;.?. •••· ~. •• ,...,.. •~£,, (tWit.) •• canoe· au,·a·: ·• ••.s. ' . 

•tJit, ~~-~- D:tM• IJl4 Df41if ~~·• .(t9f4J teJ.eMt,·l&• $fJ•· 
.,.,,, ldlow,, ·e·,'•• M&tell•Ut '•"*:• a-.Odloftt~ :ft,. tm4 OUlettu, 

,,,t f.,,,,. ,,..,. .. ...,a , "'''i 
10• sa.-o~:._,. ••· .o ·v•n~••· •• ($it"·) , •• ,.,,, 4 • '''• 
Jlt -~ •. ••• SOfte:t •• a1 ta&ftlo,, a, flf79) •• •••• 

a • "'• 
.JI• D•«t.t ••· Ci96t) Prot• XYJ'th lilt• aonp., OO.t;t~ Hltht 

·totfb•· s_,.e., ,_., a._o,. 
•JJ~ Kalkova,: ·v.v. ·8114 "'*'• a.:•• ft9?t). Gil«· •• _pot, 

lfl'bol• IS •~ ~"• ' ,, 

Silt· ~t,· '• ·(tt?t) Ha.--o.u cmt tox&o efttna. ol 1 .... 1a1 
4htllltala.- fftWolt Data cor,ontlottt 11n ,:.._,. u.s.A,, 
,. 38?•,81. 
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II• seppelalatf.,, A·••• t'lf?$) soaws., '• won sm~al .. , J., s. 
I 

.S6>J :LI.ISS .• g,, to~bo~-• w.v., Dla_,., a,·._. .St!Jkolffr l .•. l.t 

(19?6) PNO• 4th In~, O.Dft Sldioh•• RaJ,ta., Ro, lfl+,. 

· Sf., v:a£f4et 1,, Hemi.Mt, Ki aml moveara,, a., C:19?7l Toslool. 
\ i. ,,,_ 

l •; .. 

•J&,.. aoat4e,. n.x·. (J.t?fi;J etc~ swt. At. • as. , 
$f.t· It~, .~ lftl RtmaOmcBfit ·D., (196&)· A pdMl" on cormeotf.ve 

\ ' 

tlsaut: ~loobeid.Gtl'ft t«a - ,,,.,~ •. rtatbi4ttlpbk, 
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