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t L r r t t r z l | | r S

It har lrl loon for th. Frt rlcri lad r Lrlf thet b

ptrrtr tbc bloryrthralr of \7alr, tblol,n, rt&t@ln eDd lto-

fed.n lavolrrr tb rtrbolh of uputlo .alal atrat pnoredr thtoulb

{rb. .r tdtlrl -qrrr.. of lt.ltloNtr rt t! brct de (Irylor g! g!1

ICI!; Dougell end ttltor 190?). It ber hrca rotloeil la rr rrl

lattato.a t[at; dudrry tb rrr! grovth of, ndlrnt., bcor rlr t&ld

i,r r prouror of t&ronL.n ud rtbldn 1. tb d-l^le!t rlno lold

(ff*u.a rld l*1, f9$, Lrn rl l.!nr, lI!). L, Ln tb

F d tr3 t -rlrtat, bd.r b pllrrt rr npli[y thra

lt L rd (Ilr - brr, llt). lr onr leborrtory,

b.rHrr d Dabrb b (pnrf acLltlo) tolDd thrt

lr -trrq3r of l{$ jr (la5 drffn) rtod t prr oont, of tb

frb I rql9ffrd !o tb fol of rrpr+*r-l-LO nr ooaf,t d to \yrlr.

b Lbf rtoortral ln $rln oonrrqr-il to nr\7 tE prr ccrt of

fb to0rl ndl.oaotlvtty tn thr rllo ecli gcol.

Oorpilrd to tb rrlth of blolrtlo rallrlb ..r.rrry

tb Lcqatbcrlr of t&r rrprrtetr frtV of alrro sldr ll rLoro-

or3olru tlr r har bmn r r17 ttr rbtdbd furr rtlgrtlonr o thr
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bd'oryrtbdt of thrr r..c rl,iar pat!,oufar$ l'ato tbr lrtun enil

r:trrt of rrgula0ory rrchrot t rh 11 frcilbol lnhlbd,tton lad

npnrdo b htfhr I pJantr. Xcor dr ibrdrogpau hu bca

lrbatiitrd t! pr ndlr'rgr (tlrnolrl l9t1 cttcd F Elyln, ISS),

-a tb. rodr of &gtg (BVrar llf). bryrrr f,ru bol,b thr

-ntir.r .rhtbtt 0 thr ablltty to utllh IID+, thr trt r el4lo

btnj rblo to rd rdtb IIDPi er nL[. I]trdlcr s ttb. rr1llrtott

prtpr r.3br ot e prrtir{y F[fnad prrprrrllon of thr rrlr bco-

xd,r nbydtqru- (Eryur l!f) tdtortrd r rtru3 llbtbd.tto oE

tb oryrr rrtivlty !r tbnc.rn. &nl r rultlvttv of tb .rryr.

to thnotn ou provl& lrr .rplrt llorr for tb obrrrrtlo.lb bt

5 (taa) tld r ]ppg ot.rl.ry thrcLr prt'!t. tbDcl!.

Urfilfr h d,r. &r, ctll4 to lvu (Itl9)r {zhr r3nlrtta

oC dD da lrfrtbril, Y ir&&r.rLr{ l 1noh r. t&oo

rporbl I ltr ud V O.L. (llf) br .- to b opntl,'rrr lr

l&brr El-trr rd prrttoulrrly rll d*t d to t'hr pfrloloCtsrl

r& .t trlcpllj notr llhlch u rbpn&tt gr tb nroulrr

ryrtn for r El{.b:L aupply of rtabolLc p!.ourror (bUrt{, fgCO).

kt Ln ct lu rtrlbr a tb Gryrr of tb opridr

Flhry of bd.oryathcrlr b plutr hrrr rbryr gha rrgr tHorlrbrt

ud hlSb! vrdabL nrultr ro tbst lt Dm not boa porlbb to rcdrt
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rry Otrlb{ tlrrtlgetlont o tb. rrgrLatolt proprr.Hlr of tlot

arrry!... 0D. of th. rtleraa for rtrh o rrrtl,o brhrvlourl tr p!.rtra,

1r dn to ruLirl rnd oultural dlffrrrrorr in tbr rrcalr ( Fb0! $ !L,

I9l7l $t r,ut, l93l .tt d F Lrrc ud Dnrr l9Cl). Ia our lntthl

rtrdlor rdth nlbirlopcd ortyb-r ol &lUf ltr|1tr5U, r&.r.rt

u ectlrr .!ryr pFFrrtlr rr oErLrdr tb. haor rdn &bydrc;rlr

rrr ftD(P) r-rpr.llL -a rr nd -!|lti! lc rry of tb .!d pr!.ut

n{re 16!dr. fF*-'n lt1rltyl lbrrl lt oouLd t -Lat d

fr tl .{tL- cf llfffe.U! Jglt$&, ru frrd rurorpftbb tc

bafdrrf ttlltll F fVrtn (1, Fr c.d) srd tihrootn (at frr

-). 5,tf bth tb r!.ao.al.lr r.ttry rlnltuour!, tb rrb

g# frre rr rdth. {b frrp tben drr mt epprrr to b rry rlpolt

lr lltrrdnl o tb lrbatlttsatloa of rrprr.loldnu la nltlcrllulsr

plrtr. Du t"a thr ul,r onqnc prparrth nportrr! V ttt tr (f$r),

D rt .|flrrrr rctlvlty oould b iLnortatod La oltht r tb o rutr

ctr=,lr or pur.l,fbd Drplnrrtt oarr

h tlr othrr lr$ ft lb dbl tbf rtrtlnr ddra U ut

.trh rr l- lO dry..cfi r.drrna. of lhrrobr lS9 llg1gbl fdffl1f

rli g&ll rd,.th., lt urr nrr porrlbb lo Ct .t Lcorrln

-fdrojrlrr Etir:lty. Brur\y lly rontr of rerrtottnrr rottvtty

!'t ngdrt tl I ary rad:prurlrtl could b rbtroirl .alf tr tb

. '
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rrtantr of pirr.Sr ef thuotgs .!iIlIilf !flfln elA

ro0 bglsf f{g!l[. Dlffcrlt proccdtrru dopt d f,or prprdr3

pLat rrtrr|l -l rt tnlurlr of po\yvlryl ptttdldtr, tlrtloto e

llfbr crdntb cf, Io:r .t . aL d bfp. It lt lrtbt dfffoNrlt

t qld.E {r ob- Fnttottt b tltv of tb flritryp of lr&tirhu

ud Rgberadn fo (pororf onulortlon) of tAtt labontory Ll

lDrlr ttudler slth x.rrlnl. of g&lf l$atl!E. I'rln ln th. t O.l

{.no .old pool nr fouad to rroolr tra .rprr+.t -8-!h tur r4or

por.3loa of tb frbl la thr crl,no rold fnotloo. lb.y 41rc oblrrl

tb H'oryrltbtl. of Vtln la thrr .rodrr4gt to prwld:Ag tlhr

ffdrrgfrl|r r&i prthrry eld rct tbnsjl irb latuotllrtr forrrttl

ot c-lr.ilplo rlld.

lr tt dFdr.c|r dil ptrtr, t-r d-r r.t n L b rry

aht rril r'Elrlrttoa for th redrH'l.lty drd rorlr ofblr thr rplr:rlt

.bEq/frddllty to &tcort tbr .llrrrr elthorgb tho u,. of truen

lrr prv&bd rrrlnrbf. lnlolatloa o@o. rllrS rtablto pathnryr.

k
,B
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gPtElgl{t gtu BsrEEl

I! .tl b..t dr rtudl.d !o latr t&r ryathortr of t!' four

rornllllt rtrc olilr of thr elpcrtatr frlltrr r1r1 $rf,n1

thnd'lp lroLrsln ald rotblotn lnrohl the btfh\y bnrb'

ohrL! d arttou 'tartfug fru uprrtlo eold ( Drttt, 1g1f). Il'

a: bd.cfibtfl prthnry oonc. rtil b lubJoot to pr{rary niulrtlon rt '

tr t-rt . th. firit oD 1. tb. lnltial rtop ln thr rratlon

-F - thr oo rcl'on of arpadetr to 9'uprrbyl phorphetr t

ddra I rrplrtoLl'rru r&loh o@trolt thl pr{leg flon of crllr

: to .ff tb olm eolilr et thlt f-t\t. tb othrr pottlt of odnl

* lr tb thtrt rtrl b tlr nrotlon rrqrre lnrclvbg tDr rrdstlo

ot qprrtic-9-nfrLfM. to hcordrl oatr\yrd V lilo..dD

f{fnjrnrr. l{rry Ctfllnrat rydrrr of ootnl ol lihm .!rt-.

lrr Loa di,roorrrd ln <ttflb nnt rproio ef brstr de .!d tb. rr brt

brl illrr{.hrd b ntstl tn Cbaptrr I. I! l.49$ f,Il rld Bt

rtnlnr ln r&ld tb nSntattor of thor .!ltr. bu brn ctudld t l

3nrt ibtall (ttultru t! a!1, l$l, P.lt. g! -fL, llf ud lOf?;

lalcor.'Ir{y$4, 1tl9), Lroaryrlo ootrcl ..rr to t tb

pr{ntprl rofl of oontrel. fo Otalbd ttudy ot t,br rrlulrtlo of

llfu pethury lor to brr boa uD ltt ary othc r nlete{ boto rtr
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.ro.pt -grbdU4.l4[fg5lf (lnrndl1obl f.st$ ltal 0rflrratr eld

lrruailltob, l$9). trooqrynlo prltr a ot oootrl lrrr to b oprratlr

la g. lg||g3lf rbo ar rooa by thc pnrrmr of tvo etlrllrt eld

rprnbb lnr rC,n i\ldrolrrrS, tho otltlty of o fuanryr

eoatrollrrd by t&notlc .nat lh. folatto ot tb o0br tt rthlodil

(Crtt ntr eril trrrodtl,cb f969). In our larrtl3etlor1 trb prttr nr

of nsuletlo dort at tr Srrclglgll GS!&g& "na.&g!b

frfgllglEl i! loo&.d t-!t .

Ia an prllrlaerT rtndlca srth !. f&eg&Cl $00 nb$

thr pnrn cf r lotr{,r &Fdtogtlr- mrorptlbb to lrrdlol

iilf flUtl'l V thrrotD nr drtrotrd ln oonfornlty rdth t'h. tt'ndial

E r.rrlgrL (ffD. S mpartoldnrr of tho :ttrln of .U.IlU!1liUl

blard rrtbr atlflbnlt$ fta thc on &rortbcil F f&ryre g! dr

(l$a). roaodtnj totila rrportp thr rlryrr vu runrptlbb on$ to

aor !t d tb db€ol ,.Dbtb'l,tloD bf Vdn plur thrcodnr ani lot to

bllEtto hf tb. lilttvlituel arlao rslde. Xonr, F otfidnd rl

upartotdnra rior otlvlty rat tnhlb[tcil bt ltltr rnd thttolt !.

bdfvfdurUf to rrt .rt nt of 70 rld !9 prr orat rltP.otlr\7. bca

Lolh t'hr rad prrffir nr:r prrratl tbc rrrultut l.l[lBllo vel
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tot.f ( foo pr orart). nuth. r .rpcr.trclt! a te. !. rlutrlcu

rnryrr( r) 6errlr sl, lmtrl D. {- ilo to tbt lartlU.lltt of tht

oAno pnprntll. riloh lort .11 rttvlty I roln rulphrtr

prrolpitallo.

di

Iloorporrtta of lc-rrl*.ta - Dr cxlrtrlo ot th.

rrprrtrtr prt&r4r ot Eoryrtbdr of d.lo rol<tr 1n.9. l1afg

urrt rro ttrL..d I qr dratr rdtb rriloaotll rrpe*lo old. S-

oranr d,-t. rrpr -rl Srrn ln prr rcnor rr 1{C-rrrpr*rtr 
I

rbd F Fr -rt of th lahrl plrr.rt La tbr arlm mld frrotlo ot

tb rllr nr looruird lor tq thr lour rbo eoldr of tbr upartrto

lld,V. b bdtvtdurl dlrOrdhrtlo nrt VrlD, & pcr oatl

tbrdr, 83 prr ocatl lrobuln, 8l prr ort end mthlmbr,

! ;lrr orrt. ta oontrut, thrl rrr rc Lloorporatlo of rrdtorottvtty

bt lt.tn, throlnr ud rthla'r rr ( nrultr rullt rorat of tbor

ef bbrtr :! *(f9$) rdtb!. gg!,), rtror tb. Irrrrth ucdlrn oontatn

fry LbU.C uprrtrtr rar lpplnatcd vlt'h thor tlao roldr. tttr

rq3rrtad an actlrr lnvohnrt of tbc dao roldr ln thclr cr

qnfihod. Ia oar[ rOnilbr o t'h. b(ortathcrir of rLno rolab lr

l. ooll, bbertr$ dJltts) forad thrt thc adltlo of tbFotlr,

r4rrtrtrl otc. to tb 3rout! r.dlr ooataLnlng gluoor.O-l{C a}oll&rd

ocrpbtrly tb lnoorpontlon of L0 lnto {zho trrp.oth rlr rol,dr !1

tbr ooLL prvtrlu

y-

Si
F
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!t lt h.r thrt -ttd! rtrrlu ot.!.Sg!l ler thr rBltty to

fntbdr lrbuolr fn 0*t[t uperUatc drlob .al h. &dtd frc

frdat*r (fUrrrlV and 9brl,a, llllll l$lrtor, l0lt, lhirrrp. $ dr.,

fgli). Dnrrrptlrr rrldrlo. for tb rxlrtrnoo of t'ht t altonato

grt,brar fcr th H.eryatbrd,r ol bobrrln Ln.l. fffffffnfl ln edltlon

to tb rprrtato prtbny na olgrlrd rdtb rtdbr lnrolvlrj thc

rtrblh of Sl.utrrt -U-UO V ,.pfCV*toyb3 o.fft ofpot.r*r.

La tb pnr.rroe rnd rbraer of tfroln. lhr llobuln lld thtllarn

prllo of pt:otrb Siro\Trrtrr of orlb qPll.d rftl Xollrtrrto

dg thnoniar ld rltt$oat !f t5 dd l0 Fr o.6t, trrp.otlily.

Dordbb rurlbd,Utt of thr rrotloq w tadlortrd !f nmltr cBd.rd

dtl crllr rpplhd rdt& ilO-thnolnl, virr illlstlo to u rrtrrt ol

tl0prr a* rf lbr thlctr .!d lroJ.uoir ocpoltt of ooll protsta

oeurd by lt-rrntrato plur Lo-thnotr.

lrr ltrlnary rtudla r hn am tb"t l{c-lrfilril glutrrtr 1r

pert\7 oonrrtrrl to F*tFl rrprrtrtr [r f,nrh crll,-frrr crtaotr ot

tbr orjolr. 0t th. totrl rrilorcttr{ty prn-d b thr rbo rotr!

pool in tb rr.ltloo ndlc, 15.E F! crat nr prrnt la :lutrlr

ltd rd l0 pcr orat la l-dltfr.prtlo otd. lhcsr nmltr abe

lldlrrted tbr prrlor of thr rltrnate prthyry for lmbuoln H,c-

antbdr b.llgrgffrg!.

h
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lngfleg-qlSCfft - Out r.alt. t tth tb. ntrlollr of

fO-.a.rt*r (U) ty -9.gfgfg! np ]rbrtrntlatcil by ttudLt '

tbr stot o! nprralon of, rrputollnrr enil hcordn tb[&oj.lr-

I tb o&prodrt rllo rolds. lrP.*oLbrx ooncrntr*l'ol val

r-ra |r rfortb l0 lrr orlt rdoa tb orlLr nrr gnun ln P!ra!a.

ot \rdrl lrvvtb t-u pt!r!o. of rthlolr r or of e rlrtnn of |td'n,

thrd.rl rrtb.oLnr end !.gobullr (r11 rlrc $l'dg rrrd at r

ertntlou of lO rll) nr rultod Ll r rr7 rtrong rrprrrdoo of

r;rrtotdnrr to rn ortrnt ol rbut t0 .nal lOO per olnt nrprctln!.

llto, th. rrprilotlnrr pmdmrrl rh oll1r nrtr 8!to b prr rlcr

ol rtlloln rr ccpbtrly ldrlbd.t d V Vrtu. Il tb llr of

I.igll, Ittrdtu.tdg(1981) ud l&or{.Ut$-rL (frf) frrr

nportcd ccplrtr nprrrrio of tb lrtn-ralltl'rr carpr I lg {

I-trt fr ln th. 3rwth rcdlu. Dr othr r uprr{oH'nrrl brhar

ro6rt dllft rrnt$. lbr thraim-etarltlr erpr*ollner ol

both !.oolt erd !. tvohtrur{.rn rtt rtPtrr-d onlt V r rlxltrrr of

thnoln sld lloLrlln (lnulrdltob ]9ltt).

frul uprrtoltlrr Lr rrpnnil drd aO - l0 p.! o.!t rfira

yrrrt 1r grn ln prrm.. of El rl{ Irthltln (airfful g!-qlp

llD. tb otlrdty of uprrtoklner of t rst r&oa grorm ln tlr

pltrao of thnoln pl.ur rrtbtotn ot blgh rrtllqlo (10 rX) r:.Ot
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tr drrillrdll lt15,t a b l;rtE-b rra t tFilr (*.tlro

$ t&, Uf). tb rtrthorr, hmrr, oould lot rry 3rc tbrlr uultr

taibr or aot thc rbnrd rflld urr il|, to thr rtrtbrcl.r of r llr

.;*d.!rr or to r rodiftcrtlo Ll tbr rulttvtty of tb raqrr

;rr-rd o rtdrd rdlr. l lanrAd rrrlLr rlturtlo occun b

tb rrr of tb. rlryL r4rto&ttre- pr .nt ln l4g|g;lglt putl0e

(fbr+-tbr.o d fL, fgt0). &r cn4rrr 1r rprrrd rdrn thr orLlr

rri trora Ln plm of thc bhlbd.tor {yrln rail thnoln, .nd tb.

r1t ryathr dr|l drr rrnb oodltonr la rcnrlth nrlthe r to

tldlvt&ul tdtEtto by Vrlnr sd thnotr ror to thrir oonoc llo{

ferlbrcl lilU't16.

L rft|cl of n{tht cl,rr o thr corurtrettoq d .reuLH.!.-

of !. ga1lglgl oo*rd not br oorroborrtrd ! orpr r.brtr rd.th rlllo-

ratlr rprrtrtlt lrvyth of thr ocllr tn the pnrue of rrpr*rtc-ll-

ffC -a 1b-.tU*f- dld mt dftst tbr aolrl Luoorpontton of lebl

lato {rdnr &lr rry br rfpfrbd tt th. fstr tbet tbrrr ll rllll

tltldurl rrprrtollnu eothl'ty (5 - I0 prr oont) ad tbr orllr gror

aolel$ erril tbrrfon tyatbr rl,r tbrlr \yelnc lqulrult. 150 prr

rort rrdutlon ln LrorBontl, (r nl na on\y !,n tbe orr of, thrro-

dD. ttuillr r o rrpnrdon of tha raryrr ryrtar f rrtH,otao

s,

hut't l$lttiErrssy LrBriABy
t t  Y 8 o F r E . g
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tli.Lal trbo d,rtru of trr lrcrrlryrm of hcordn ibtyftqurnt

on abp.!-at o tlD+ for ltr rtlr:tty ld rurooptlbL to .ttonf

nprrrdon V rtlrlr (b p.r orrt) r hcor dn (lOO prr or*)

rlal oydcb ($ frr ..it) .!d tb elhrr, abp.laLrt c tlDP+ lor

rottrtty d {oc0 to lablE tt on (55 prr orat) tf tbrt@!r.. lbr

ryrtfar cf tll,r blirr cnSnr nr dlo puthlly rrprrrtlbL E

rcthld'r (15 - aO Fr cot), hcorr dnc (tO prr crat) rd r rl:tun

of !nb1 tbrrollr I rdhloln od lrobulnr (71 prr cort).

IEdD &hyrtlotpurr ol rW ot'hr r or3enitr enr r1ro b.t! ta b

tporrd hy rcthlorrrrr l. !9Il (?dtt $ fl,r, f$?)t !.S$rydn

(Cdlbnrtr old Fnuiliohr 1Ol9)l !. crrvlrlr (Ianrvttob uC

O-bb[ab- 9r]r{dcr1 l9C!).

Dr frlologlod {p ot tb coltr rt thr ttr of harrcrblng

lr dt frportert ln pfonlcr to th. tdrl urgr ooatut ed tbr

ctcd ot npnrdo lf ntrlollto. Ibr oryro oontrd of tbr orllr

hrrrtt tt et thr rtatlonrry phrr lp.r dora &ost to t to 0 pcr orat

ot thor obtel.rd et thr loj plrr. tbrr err f! !-pt ng ylth nhat 1r

to b rrlnotod. Durl.ng rtattorg !&rr, tt Lr loora {tbet thrn lr

lgrddlo of, .r$.r la b*trr{r rr la hllbrr crlb (Xo&lrtarlglt).

,t

h
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br brer Lo tbr strnt of rprrrdb(l|'tt obormd la olirr olllr

1r bl qUrf I tb rrtrbofrr/dlUrrtlo of thr einorrd

rddolttr oal blor f,ai!t'tr3 ltr rtfrotlr ocltrrtlon.

- lndtrl'duel oilir - rt nr foratt rar\v b tb rtrirttcr

- dFtto&tlrrr and boordn &bdrct Irr, ol&dlf t$gtlglgl

tld tbr .trryr.t dl3lc rrd r.lbaDy 1o tro propa rthr fiu thr

eorrpondlnj .!OD. ot.E. ig$. 1b rrper{o&l'ner otlvtty ol

!. 111;13g! nrr rulrptlbJr on\ to lnhtbd'tlo bf \vrtrr and tbc

t4rrto&tarn rl.l l--dn ibbtdloS.lrrr nn rpalrbb frc onr

rlbrl nllb la !.rqll (Prttr g! .*I9 lstt l&or'.[r4y rt r!;

rs9).

It hrr elrrdy bla rtatcd thrt th. tuo rrprrtoltmr

rtlr:ltbr of !.ooll' f,1g arr euclrtrd vlth hlorr:ln d.hyiho8.ttr-.

a.ror. rnthr r uprtte'l{nt fu bth rrpnrlblr rntf lnhlbd.tabb lt

lyd"r (lruffrbhl od 0d.!, l3t8). tr trc lmrlrJnrr of blo-

rrl,n drbydrqrrr da tb rrpr*U.nrr ptr!.!t la.&dlf

rrtruorar hrr bon lrparrtcd fn o raotbr !y chrurtcarAf c

DBlE-ocllulorc. &r aot!.vity of tbr rrpartolC,nu rparrtcd tlr

berdn &by{rogrlrn otlvlty k drong\y affroteil by blydn
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(lt prr rul) d tbr nrDbr rrprrtoHnrr III rf!.cott f,p.

Of, ihr tro br dr a.Fdloanr-r, oor ir el*ptlbb to lnhlbltloa

F thrrotr rl rqdnr rprolllodlt flDP+ for ttr otlY:!'ty; tb.

lerorrln A|tQnrr I off. 19![ IU Lrhu rl'rllar! rrorpt

thrt tt dD f.t rrprrtolbrr *ttvtty. tb ecttrtty of, tb. t c-a

bilord.D a$tq.E rr on tho olir I helil lr lot rrrlttt to rry

of tb d pr3r of thr prthvry S ltt ryatbrrlr 1r rurorptlbb to

rE .d- lz rthloLn.

Odltol rrorlnmrt - tbr tro hcorrrtn abbt{rlaanrr. of

.t gfffffS! rn rbllarl ln r acbr ol t&clr prcprrtlo, to tbr

cFaf'na cqtr.r bcorc dn d.etdrq.Drx I and IIr rrrprotllft

.t.$ .Ell,r o.1., LD ttolr co0otor nqrlrdr tbr thronlr-

nd,th .!trrD, fill bot'b {thr or1rlln an slrl,la!. td,tt rrpct

to thrll ilD?+-rpcolflolty, thr thrrotD-rlrltlr orylrr ol e

rrbr d dlftlrnnl 3cmn ef bdrrde rn drl]er. llr raglm of

$ lr$ [p (Pettr tl r]r' r9g)r Il. .a!g (ortt'r ac btt, lsf),

$ mbpltm (q.b.o!!-rL, f9ct) odI. d$llEgl (rurg.rLr

l93l) r rqr{rs trlDP+ for tbrlr eottttty. tbr ootrrrpoadlr{ .!ry!.

of yrrrt (Bhok tld lfdrbt, fo$r) .!d lltglltNl| .lI$fr (bbrt-

OpglfL, 1976), hmlrl cs aot rdth both the cetotorr.

*
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@t-!Orlc-!El- lrrlrr

tlr.rt t! tb olr .t th..g. !$ftlgtSg .!ttr, tb tbnaln-..tr.1t1r

lDtd-r Stfrfeun of tort otie r baotc r{'41 rounrr hrrr boa

ft-a t b ltlrletctl la tbo pmaor of potraa!'tl tor. lbl rottvlty

cC tb l. a11;9lSg cnryrr lould b ol^oorll by lnc llarl'n3 th.

a-tESlo of IGI q to 0.1 I. b rbor tllr ooncolrrtlo' tr01 :

brr lllH,torT rtrrar b tbr cer ot !.g9ll, tbr thrronln-

adttr upe*oUur l - btor rtna rbhydruplrr I ocpbx oen b

rtl-.a.i! V I t{ [ol.(ldtt $ dsr l!L). l1ro, tb ru1t!.r{,ty

to rdfbrr of thr raarr frc -&gDna 11 3rrrtty lnflrul ! f,'

rocrdrrtt oo t! thrt la lov I+ codltl,n llblbltlc end rt[u]^ettoo

of rryrr Btlvlty rn rlgnlllcrltly ndurrt ( Dattr rnd (btt, tl6E).

Ia tb rrr of g. tf&ggg!, !+ to ra crtut, hrr r prutrotlr

rtlo r3rlnrt thnab llhtb[tto.

I&lll.I-Ulle! - lbr roboulrr rr$ht of thr oaryror fn

I. !9|'|. dd.g. !r&91$Sl rp rtdler ta0r@o (tnlffFbhl !t.rL,

19lt) rnd !9810@ nrpcotln$. f,ontrr -Ut tb. I'ttlS IU

.Etfrr, thr tinob-rmlth hnordn drhyitrograen of

l. f5ffffS! 1r aot urolrt A dth arputoLhrr eatirl.ty.

0-tl A (f3l9) oould droutrlrt lrl tyo rtrrlnr of .9. 11f;1;1;n,

'

a
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t€t .!d fOt bt|lvldncl { nhr }lllqn of rrpnrtoLlnrn *ttvfty I

\yrln (lf rl ll pr orat) ud t$lcln (tl enil !t prr oclt). Iltl

botb tb rtbctorr *ttaj rlrultroly, th. inhlbi,tlor yr. D Fr

o.6t. Oontgry t tb .br 6{Itr ln thc rtnta el jl.;1tg;;g!g1

tLd n ,trdbd, !. rrnr bEl r oould dctrot cn\y o stlvltt

. rlrd,t|,r to !rd'r d d thtrt r'.r drrptto rir plrorrilonr t&n

riUr prrd^| b rlbfno rrtrutr and rlur.t 15 r$nqurt

pd,.fbrttl d tb uryro. 0n tbe olho r lod, thr rrpr,rton-n

-tlvf! -nNr ln tbr orll-fru r:ttrtr rrll at rll rtegu o'f

o1r dtfrdfn vrr rnhanood F cbout 6 trr o.!t ( r&ltt.dly,

-'-t*f*- r ldld!lrrt rffrct) tn thr pnecnor of thna{ 'l la tbr rotla

# -a'.. slr oeuld rrn thri rtthrr rr D' aort brn rbrr to drtrot

lb tlllLn -rolrltl,r .rp.*oldnrr la our rgrd.n of !. taraomru
- 

tbt -h-r nrrclr or lt lr lo3 pnrrt ia tbr ctrlrb at dl.

lerlrtlor brnr ladrcd brol obrnd b tb rlrttrr rtlvttbr of tbr

thno tylrr of uperto&lnrr fru rtrala to rtrrla, rrn rltbla r

rln3b rpeolrr lrb er t 3gU (Coba rt a!, ltaf). OD th. otb.!

batd, thlr oould ab r.o tbat !. rersrroor bl lu rltho r lort

thr tbrronlr--adth rartoHl. olrt pa durd,n3 rroluttoq ol lrr
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rort ft frlTl lt lr trr b- .D.oufdorl b tbr orr of t'tgll I

t! l.tol tb rtblr-npn||rlbb bao.. rilr rbbyrlrqrnrn uttvlty

tr rE (trti. rt lL, l$?).

, - Ia !'ool! & tb

.;1l - rbdrr nl4ht of erPrrbo&larr II rlon var only ?01000

rr rcpend'to ISO1OOO of tbo !.gg$ I13 rrperboebu II - bordn

oFarcfrnrr tI ocpl* (fettr rg lL, ftc?). tl b vtrr ol tb f,ot

tbat tbr t'hrroln-rnrltlrr Lcornln ibbtdrogoarr o4' ff&g'!El'

8F hr, r robodrr ntGt FughV rgrl to t'hat of thr t'hrronln-

rarltln raryrr ccplrr of .9. SpIl 1121 orr lrttel rprodltis $od

tbr llrr .t roed.rrloprnt of ib prrtleulrr olrtru |'l t. lffi1gg91l

lhrt iudlS .tolutlon orn pr rbepr br dtroodrd. hc ooplrrttrr

rtuly of tlr pr{nry nguJatlon of ucltio bd'oryatbllo prtbry la

baptcr{r !7 Jrnra$d,. (lgC?) od o tbr rrSuletton of bloryathcdr

cf cbo sld. ot thr rrprrtdr t-fb !E oolJ'fon rld Prudrodr

br Cobm t! dr(t900), I .cs rnlublonery od8la for tb rrbr ol

lrrjr tcr oB b. Dortul"rt.d.

lre rtthrf - lrr (t x) f.a ro .tlllct o tbr rtltity of tbr

thnoino-naritlr bcoardr d.hydFpner of !. Sllttllllr nr

h
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a6 th. rtr rl lEEfd.d tdth lt up to ll Lr. btb tf,|

oonrtdrnb\y Llf! rol..|f.' -tlt cf tbr rasnr (!e8r00o er rbtop

rf-E d !r jrl ttltrrtlr o lhirtr O-!OO) rorild n3jrd thr prrur

cf rubitrl lt 1. d rbrr ridbrr tb caryrr dlrrjgr3rtrd |.lto

anhnltr Ln thr prr ot urlr d rUr rc rpooltl.o trrtr nr rrl

tonr{r tb tEr ra" If thtr iltil heppcol thm pr rhrpr thr ruhitr

.1r pF\-LV |rlldd'.-rrtr reth. Ihir oouLd har bra ohrcbd by

Oirabfr3 tb rolnrLr rcl,glt ta ptr-tt!. of nrnr rsl ebo tbr

aubl et rrlrnl rl,trr. thr lnrtrH,llty of tb tbnolr-rlarltlrt

onryrr rl tb lit of r ;ccl grtlty of ogno (rpotel{y La tbr

cu ol tb rtH,otar-nprrr.dbL haort{,n at btdrot[rr $.ll

d.r r d.d,lrr rlru,lt nlth utll nr. ct0alard) prrc hdrit tbrr

.r!. d.-!tr. lb prrrnor of f,01 tn thr cnryrl pnpurtlan rljht

bn dl prrrltoil tb brrrldon cf thr ra4nr lato ltr &rl{rlt .

Olhrr ryoulilr rnl er auantilln fyrb!.hlottrb rlat rodlrr lolqyl

afefne ooufd lst br urd dio. th.y rrn found to fol r prelpltdr

ta plrlro of tr01. lbr tbrrrt r rrr-rnrl,tlr rnryrr ocplrr ef

I, oolt IU fer 0..! toud to br r trtrror rdtb e nrhtt rol,rculu

ntgbt ot t6000 J 4000 (ldoor..f,rly g! flg 19t21 0lrr* rad Oglh:lrl

'g.tz).

{ . - , .
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lUfOlE - bt. fg$gt rlsr rol"l aot b pudftrr ry

lhrilhrr tryrd f&..ffrfrlo frrtlortlo er lt Lr rrtbrr unrtabb,

oproteLly rt tb Latr r rtt3rr of pd,flcrt{o rnd ao ratbf*tory

rcenr of rtrlltrdlr.iL b -t !t-Dd. lt tnt*tegr ot

Fdfl.dfar tt nr prltbd lo-foLd bt rtllt ooa0rl"nd 8-l oth.t

;rotrt u rt lott o.d lr dllo jrl rbctrqhonrlr.

llthlni>rprrrdblr ac - D r.Ga tnAr cf

llordr drhydpgpur of!. !tE!lgt!! vrr lotnd to b ruorpttbb

cV to nprrulon I rcthlontar. It ooqld fiuotlon dtn both flD+

.Dd flDP+. br rthlonls-npnrlbb hcorc rt na drhlrAn3rrer If of

.* I. gSg [U lrr rfro bron rbom to rot rd,tl both tb oofrtor

(ldoor.trr{v $ rL, l9lm) rld Lr botb tbr broterd.elthr retr cf

lltloa r,tth llD+ fu bl3br th.! that ylth flDp+. &r atlo of tho

-!dr!g.!rr rltlrtty yttb tlDPl to thrt d.th rlD+ fa -9. ffnfCfU

8rt rrrlor fru 0.6 to 0.0f -rrrb dth r hcograrour ra{nr fru

t. ooll Ip thr ratlo of rattvlty rdtn flliltto Il* hrr brea rportrl

to b cbout 0.1? (Prttc f3 fL, f,g0f). Dr roboulu r13!t of thr

!. rrrtoooat .nqr. va,r obtrlnil rr l5tp0@ [ jrl fl,ltretlo o

Erphrdc 0-800. 9Dtl-polyrrrTlrfib jr1 rbotrplorre!.r Lndlortod llo

prru of, luo ruheltr of ldrdlcal. roboular rrlebt (7tr800) fr

tbr rarylr. lh. !.ggg f,12 raano, o thr orthr r h.[d, hl. btl npor,b{

.,iii
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to brr r llalrr rtght of Lcr000 j 0000 vlth I Lbatlorl '|blt.

cf, {!,So J m Df-rfd. nl.ht olh (hlorr.frtly $ d'rr llSC).

tbr rthtnlr-rrprrdbb enryrr rontr for re{y l0 pcr ocrt

of tbr totrl b.-dr. drlydrojnrr rttvltt of t&. !. ltilgl|Elll

ollb. Dt tt ooadrlrrrblt hrgbt tbdr that obtdr{ dth dld-typc

l. .Ellgflf b vltoh tt 1r rpprutretrlf ll Fr o.!t of thr totrl

-tl,{tt (Orfttrrh rnd hrsdllcb, l00g) oil la t. .lgll IU $.

redr$lo of thlr raryrr 1l ro bv at to br prutlsd$ ud.t ttrlL

lr r* stnotr of rdld crlb (lrttr t!, !L, fgS?).

F-

{d ,IlltBtof of ttr rthlolr-npurtbb

.9, - I! th. fnrh arllrfrrr strutr of .g. tl&lglgg, th.

rtllrlr-rrpnrrlbL ottrtty (ctinf d.tb flD1 oonld not b

rhctrd. hrt 6 rr3.lagr thr crll-fno crtrutr or a pnoipltrtll

of tb protrtnr !y aolu rul$atr tbr aotlvlty brcr rbtcotabb

prrruab$ iln to tb ruovel of o hblH,tor of tb .nErilrtr,vltt

lr tb ccll-filo cxtrutr. Pnllrtaery crpe r{rrtr oonduotrd to

ldrntlfl thr natun of tbr bhtdtor nrrbi lt to h r *dlelyrlDb

oaporld. & lta eetklty rrr not rffeotcd bf trylrtl Ct3crtloa elil

bcur rf ltr nrnrptlblltly to p::lodetlr o-ldetlcp tbc lnhlbltor

t rt lrnl to Dr I rrrtohydratc rrtbr tho r pofypcpttrlr. It lt lot

hon rSothrr I drllrr attualto obbrb. ln thr frrb oolbfro
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rrtrutr of rdld orllr of !. SgU f,12 lr vh.loh tb rnryrr roth:lty

oould !d b -rdrrt d. It lr rbo ad lnorm rhcth. t thir rlrtcnotr

cf tb r;r lr.!' fffgg1sg! lr dbr pnbab)r rcohad'l of

frlrUr of rqr rsttvlty.

Ilb tb tbloln-radtitt .r!/u., fb r$trtr-rlDtt.dN,

hcor dr O[dro3rnu .lto dld lot dor erprrtok!,nrr roilrttt.

ffrdff5 ' llr rfrra n'prudr d r4rrrdnu

qrtbrrlr (el Fr rut) obruril rbcl tAr lrt r.t rX orlb nr 3rr[

b pnno of, nt&loln oan br qpLl.rd lf vr rrnre thrt tht

ryalzhllr ol t&r rpprnat{7 .bSf. rarrtoldner of g. !fp!gg14!

ruaoptlbb to LnblH,tloa u nll d rrprlrtdc t \7.fr fu rprrdDb

alrc lr relblotu. tb rr7 lov rrprrtoLtnm ottrtty tlrrrrnl

la tbr rthtolnlrora oolb rnr olpbtr\y tDbtbil.t al bf lttltt ,

lbrqal tb rrr{,our rtrpr of pldfl.ortlor erpbyrtls rylrnatly r

dagb uprrtot.l,.rr grtr purlf,bil fa -9. ffnfSSgl ar ladloetcil I

Itr trcnrrtrl aurorptlblllty to lnbJ'bd.tlon hf \yrfr. b la th.

rbonr cf ary .ttlrfaotory rpd trrt to d*.dl. tbr rubr of

lotlvtty b.L b tb ondr atrrotr rnblttcil to jrl rbot ro$onrlr

r, to vbtha ! th. rr l. only on or lolr rrpartolltrrrr plrrrd ln tb

!,f$$fffS! ttlr,i! !r.ar lotblDt osltuirr o8 b. .rlC trt,



-'

17L

tb rnrrtolfxr rnr pur{,thd rDcd l6-foldt rarl rt thlr

rt{r cf pcrl,llortLop tt y.r r.roolatrd ndtib onc ctbrr prvtrln rr

r.! tsr dlr jrl rLotro$orrlr. b rtlrl'ty of tb. .!{tD yr,

rrlrlttr -V to lyrln (tt D.! o.!t bb!,Utloa) end thr trhlHtlo

ar. to Vd'r u of e ccpotltlr lypr. ttur, lt dlffr rrd f,rr

tb coturrpolbj .!$lr.r of !. 3911 Ip (lfrltro tl a!, l90D ef

I;;1I1gI1!'if (bbrrt-firot& fl., fSro) ta thr artur of

t$tU.tto. b l. !911, r rtdot$ no*cprtttlr tylr of, bllli,tl,n

r|r obrornd ad t!l. .p!&lfur r rlxrd typr of lnh{H'tloE. !|

redour b-t drf rrprrtoldur. tt udltd ro far lrrr bcca foud to

brn rlrLl$ nI rftlre - rpuarf F 6.0. Fctr.drr lor h 

 

rltc L.o

...a to .Ae raryrr eottvlty la rort oarr. lt oonorntrattoar of

ICI hl1hrr thlD 2o0 rll, hortt|r, tb otlvlty ol tb !. t|llrul

aq/r. yrt rgdrrcd.

a aO Frrll rffilm ln rottvfty rrrulteil rio rrpridlrr

nr bubrtd vltb 8 ll ulrr. &r orlgbrf eotJ,rl,ty oo"rd rd br

rrlond aftcr nor{ry urrr [r rUe.lyrl,r r&loh lndloet.! r !*

rtrl,bb allrragr.t.t1o! o! tbr rarpc tnto lnrotl,r ruhonltr |l

tbr plrnoc of unr.

L
I

F
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h trbr Drd,r of ttr larltr otilelncil ln our rtudlcr I

.9. frnqlglS! gd F could ar4jrrt thrt tbr follndq pomtbb

rb aC ngulrtl,o of Eoryalzhrrir cf thr r4rttlo rtd trfly of

rlr llrk l^n thet oriedr. lbr rpprlatly rtryb rrpartd'ler of

tdLgfggg! Ser.l rdloh lr rubtrot o{y to patlcl lrhtbdtlo

tr VrlD (lf pr oort)(or trn rqnrtolinmr - clrr rprrdbb bt

mthlonlns rDd tb olbr rrprlrlb]. oa &o ttlDd,t$fr I brlnr)

trrrlr r ooon pool of rrprtyl $orphrtr tn t&loh tbr othl r rt[

produotr cl t&r prtArry rrr ibdnd. lbuc, rln b tht prrco of

oxorr of VrlD r tAr ryathrdr of throd.n, rtblouln od

trobuolnr pu.Id rrr frll bclor e o r{tlc el brl nrcmrrry fol

aEtlrrl trwtb ratr. bprrdo rail frodblol rqt rol of lrh. .lrryDa

tnrolrrd Ll letor rbpr ol thr btl,oryatbotto prthr4r end tb thrt

di4ne. ot tb. t rrtael brrncb r noold thra dj.rat tha ulltrett frtr

of rrprrtyl phorghrte. &r tn iroraryrr I of haor.dr &!rat!3.[rr

bdfvldu.llf rr3nlrtoil bt thnoul.r ( lnhlbltto!) rnd rrtbtootn

( rDrrrrlo) ut1"[ thur rrguLt tb flon o! oaribou frl rrprr{ytr

pborphate to thor alno oidr. lbr prttoa of ngletlo of tb

ttrl'ttd .!{tr.. of tbr illffrnat bnrbr of tbr prthr{r lr.alt to b

Ectnd bforr rry &flnit oonlud,on cen br rlrtua rrSrr{l{ tbr

rgulatlo of f,cryathork .f tL rprrtrtr fot\r of -tro -lilr

ll l. rrnr.rgcgt.


