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É)'ãtoüÐ Ùt¡t, v-ttt¡ th excer¡rtlc'n of ¡rirotos)dttrGtLc Þactor{a

oryi retlculocytca, .11,.4 synthotage activtty cor¡lel !¡ot be

doteeÈad J.a nny of Èhs no'¡mal tl'cot¡oc stl:cLlocl.

]. Â fac+q'r IrresêÍ¡ù l-t the insoluþle f,ractlon of ul.tra-

oor¡leated u¡ttoc.bq¡*trta t¡hLbft¡¡ ÁL¡t aynürêtap€ actlvlty'

tl¡e ustulp of tJro lnhJ.båtor could r¡ût bo detsrt¡fi¡sd.

&, ¡\I.A eyf¡tbctêse Lrr cfl¡de sxtraate of i@
sr¡llsroidsF, ond ln s1ûoql¡ø.drle lcolatod f,roæ tbe llverË sf

gu{noa ptgs t¡reaÊsd !r{tb 3r 5-útea¡rbetlroxy-Lr ¡+-ctfhydrocollldlue

(i::-tC) ta atabiLl.oerl l¡y pyrt<loxal 5-pùoeirhato.

5. À1..ô. o¡¡ntbotaso fre*¡ tl¡e L:lvsrs of ÐtxJ üroated gulnoa

illga rar rolubl"llaod and parttally pur{f1ed. Ih€ onuJr$c



rflfià.

tr¡ purlff.ecl preporåùf ont Lo vøry uu¡rtablgl evea ts t'ho

IlrrBaGiloe o f plr'.doxql 5-t¡hoefùgts.

6, Frellsrlnary sùr¡dfee of tlrs propoftLes of thÁ ;n¡¡.lftefl

1:tver enËymc wêrtÈ co¡.rfød ouÛ ø¡d tlro r-êqulrettlcnt for

sub¡Èratec sd cofactore o,x¡ôu:lnedr

?, .Áf-&, oyrrttresr.Ë by bottr cruds arxl f¡:flflod prst,srlrtf.one

of tl¡e liver enzrytoc ls ùtriblted by hnoml tt¿e possÍblllty

of f,eodbaclc ånt¡j.Trltloa af A['1" syathoÈÐBs octlvlty J'n

Ltvor La dloer.rcttod¡

{,. Á.i¡T ayntbeata le t¡rlrtbLtod by ÐiÍD1lr a cogrpo1¡n¡] used

Ln ti¡o treatoøt of hcæotll.tar:f bopatíe pol¡hyr{ea¡ ttrla

sffect Eay lle nodl.stod thnotrth f¡htt¡lüåq|lt of aucclayl CoJ'

Bynttrotaac âçtivLty.

9. ¡1n{r¡oacetono (;t¿) rynürctaao uaa atåo partlalLy

frurtflscl frouû tt¡É [lvere of ¡¡ornna.L o¡xf DIJC Èreatod g¡rfnoa

pt6s anfl eors€ of ttA prcportj.aA eù¡dlotlr l\o flce!ç6 of ,1-;L

syrttptgs6 scttvlty ¿rrç oLuted froql ¡iephado¡r G-l{"'O¡ tlre

ftrst êf th€ee poatw ls asoocLat€d wl th tùe frêali of ,ti-¿i

oynttretase actlvftY.



l.
ü$.IzrrÍt 1

l¡¡IRoDt,cElOH

¡yatht*r¡ ls tb rodr;let*on of tctrtpyr=ole bú.oryrrthcr{r

h¡o roe¿nÊty bom Êlr* crÈioot ef tlr¡t+ waJor rrvlerr
(Ia.es+ltter 196{¡¡ Orua{ck ûErr l..trerr{!¡ 1964¡ d* }ísrttctlr

19fl). bbtle t&oro rorç{åg.s çöro¡: Ûbo nfulo f,lçtrd of tçtrre-

çryolo Þtortstbc¡tr¡ e ¡lf"ffu'el¡t ûl!ÉcÜ of l¡Ëe æÞJeet ü*a

b6GÊ æpbnotrcd fa ¡6çüe lbr¡¡r ta h*r mgra$h !.¿rootloe

(f fø ) ooæo#ratod æl,aly on poqpbyrrta *sl baaù¡r*oolrtonopùyx,l

¡¡ru*å¡otÈÊa W pùøtoqroùhatlo bectcrie¡ ¡&srael¡ e¡tÊå¿olc ürå

l-+uerc (fpAU) clscrrtilcs! ln clçtnt1 hcot # baæo6r,oÙtn

dyËûhæE¡ tn .tltfs$61ÊËåtttng md traGurlry arfiþ"old eelle

# de ï6aûû*to (f:¡6?) pa,td Frtteutqr aùtoüÉlso to tBhe d'r*

tn¡rüm*tr of porffin r¡ottbol{æ. ln ltYtf ecf,lr ¡t}ñ¡ltåûü

fr6 gærtle ¡bao.raatltlel or tùo eùt{.a.1rtrsttrm of dfirgrr

Âr'À f:r¡tblt¡le lr ¡o ry'Eo of pcrÉÅa¡¡l¡r i,stcær3r

aot only bcerurc tt ll t&û ftr¡ù iÉ&yna apcelffo *s tb bsorf

'b{or¡utlrrtÅc ¡rtt¡hrafr but aloo Þseucs &n Xcçol of ûhl.c

sü¡ürwo eãB bo r*ptÉly asrl drru¡¡tly *lûa.rtd T,DttdF Grrtå*Ë

eoudttlogtr Tt la ct¡rrsßtly rsgnrtlod at E rçprtætblc aalr¡rw¡

rn¡ÈJsct ta fsod þEat. f*tbttfo¿ of ltl Eettrrlty (ct lo¡rü Lt¡

þeeto¡c.a ) ad Èo om¡ ¡nro'drrcü rcprsecl.oa of tt¡ gfËrülür

Tho f,ottoufn6l acotlon¡ do¡orrlbe l¡.tDllÉod çrk tred!.ag:



¡;a

to c;gr gro*g||t ooaecpt¡ of ûlrç ffich¡ûtæe rl*reùry *ottvlty

ffiå ryütüTrir of Êhlr $üË7?s wy Þo mårcatrlçd ås n vtrtcÊ'y

of bûqloÊtonl lflÛær.

1r

Ao ¿i@

S.+fr tbnir rtudåtlt of hlor btor¡müùsrtr lrr arlt¡ crf*Ùbp

neú'ytrar ¡jþ¡¡Ln GCrd, ååt g1ghFt¡ürkr*r ¡þo¡16d net aÈly Ûhåt
(

)-srrelaætrltH.c rclê (*¡^a) m. dÉrÀTed frerr e¡eeLartô ¡3{¡

6tycfm (fÈhütn ¡ud Br:r;ol1¡ 1P!31 rüæ4Ër Ab¡wrky d

hperll¡ r99S )r brt Ëlre l¡g¡t of, *h¡ te oa*tos otæl :la blæ¡

6 rtrs d¡råvcü f,rÐr¡ gryct* {sË*u'rn # trfttrúo'rgr rg51}r

aAd 86 frçç tuçclnrûç. ir,tr*J.n Ud Ït¡¡mtn¡ Ì95Ë). &¡rtlræ vel.&

(;nætu. hrrcoll ard -,übrlÊ$*yr 1955) r*ùfú ¡l¡æærtrÛûod tbât

t¡o sotrcr¡lar of ål*1, eden;+d ûo fonr t$a bs¡{a noaopywrola

¡r.*hmttr fÊtx}y mtåÞlfc&ûd tùr nol¡ of, AtrJ" te tttrnprtrrol¡

btqcttËorl¡¡

At $Ð üffi trffi l¿¡c¡rlaa (rgSé) ¡fure* tb¡t e rlsllar

rorn¡Ë!É€ ef æoatl oesrrrtd ls lbo t!rutâoalr af poryPåüråal bf

ttrc 'sû¡otorlmtàctlc bscSndtær ¡5[ffiÊ|úUt,

{8. gþffitgff}' Ðf varylüg tbn eeutåtumtr pf tb erqttb

æ+tt,t¡rq *o fouild th.rt çtthrF .åLll ltrelfr or dlltel¡o rd

s;roolæatt brd to br pFefllc¡t *a llre s*dltg for po*pS¡l.ta

r¡nrlûfilr *o ocgurt ftr*thlruorc¡ 6,-o¡¡o61Éùa¡!to çqrld üt9lto'



ar
Jt

3ucctaaûo l.n ùha scdiutn.

B'

1þ onryrnfc srratÞssl,Ê of åË,Â ra¡ almrtrtgroogely

rapoltcd Þy Shmtn¡ }i¿lsrcht cnd Bgcùmo (fgj8) ttto uacd

c¡trect¡ proparcod from 8,. .gþstil*3Ê¡ cnd by €ll.baon¡ lryer

md tfeuborÀr'i. (fgrga) r¿to u¡cd FarÛl¡lor¡ tr¡rearmfibl.y mLùo-

ctrondrt-a1 Lrolatsd f,rø ùçæeture orfthrorytoc. In both tbo

bactorlet oyrtæ (nth,cnf 8.Ê åå. (f gS ) ) a¡* tte retLc'ulocyte

ry;tao (ravçr, lteuÈor8Br sd ljdæfrrånd (fp¡e) )r tho ø¡mtlecrla

of .ALA talo¡a g:lycfnc sd cuesl.¡ate raa cnhæsod by pyr{,daxal

Þfrf¡oeph¡to ¡¡1d Oo.A¡ .frL.A. a¡mÙboeie eleo occr¡rrsd rrbor¡

or-oxoêilutsreto replaood s:cotnato l.n tbp reaetl'ou.

cr¡ tbs bacíe'cf early aturllec¡ ilbeæ1n md ltuisf¡¡ (fg¡a)

hntl concluCerl th¡ù ¡\1..f' uac for¡¡d fl.os¡ glyct[e a4'l aa

rlactfvatodn suec:tnate ésr{vstlve rhloh¡ oa, arrell&ble rvldæce¡

lßs prolnffiþd tc bs o glr,coùry1 æens:@o cocr¡nrmdo fo¡t¡od eJ.thar

fTon s¡ccl¡rate or ü-o:(o{31utaratç. &LCmee ttlât tlrL¡ cow¡rourd

rÉaa succLngrl Co,! tvaq oÞta,inr¡é by litlnrc¡rt gfÈ ¡¡L. (rglê ) of.o

Eoa.ungd Âf.Â r¡mtboetaod fr"om cuccJ.nyl Oorir glyctnc æd ¡ryrldoxal

5-trú¡osphato fn s¡tmcte of llr Aå*Igi[{e¡.' Iìrcalrfy lrolatod

noÙlq.¡l'ooyto partl.cr.oo (L"vo¡, tlor¡lmrger sl Ud'safr!êrd, 195S )

coulcl oot lroræor¡ llco r¡rrrübotlc nroolnyl CoA¡ l¡r¡t trc¡e able

to & co ef-t¡r tbe ctn¡cttrrol trrÈegråùy of the¡c partl"cleg





5.

llro pattruty ûf, bloe¡nrtboel¡ of bÊor¡ fïotn loglüÐfl CoÂ

ond. gtyotno 1¡ 6þo¡rn fa RL6. lrl (rç¡tduced fuu do Sfattei¡

(tg6Zj), fbo fo¡æùloa of haw f¡ræ ill-.å 1¡tll not bo fr:rthar

dlccucesd bore excôpt ùo t¿oto tù.Êt ths f,lrot ard laet

enslreoü of tbc o¡tlro ßequ6peo (¡tt-¡ ly'aühetaas 4ltit fe!Ìro-

clrelatqEe ) arc locatod vf.ttr{n &o ølÊoal¡mdld'a"

2,

îbe ro6UlatLorr of, hac¡¡ bloayatlæsfs La auoh füat undæ

Éo¡*ral fdty¡lologfcal. acndåtlsnå pül'y Èrsces ðf ¿1LÂr Pffi ard

nôil-fì¡Ectlo¡sl f¡oæhl¡rl¡rs ca¡r be detoctödr fn tåre grotrp of

¡aetrÞst'åe dlsordora &cnorrr aÊ t'ho porl¡h:rrl'acr thlc roËulôtlæ

fa dtaturibed aul thg ocndl.ùlonc arè oharacterÍled by

excsttl.vo ¡ro<luotl'ot¡ of no¿¡-fr¡¡rotlo[e1 poryhffln¡ ard

porÉ¡rr!.B p!.Êcu rsoTs r

Ar Forobv,fla t¡q,Þtan

lbs clacatflcqüttrrr uf, f¡orynrlrtao J.a be¡sd br+ad.ly o¡ ubothor

th€ rpÉLtlolr Lt of orythr€polotl,c or hopetlo orrlglnr ¡lgy

rsv:lsua oÈ ith,a c't ts.i.esf r¡na¡¡toms and clasrlftcatto'n of tths

varlm¡E forre¡ of por¡rbçrr:|.& aro svo.{Iable (Wataoa, f96o¡

Ool&cr6 atr lttunlgton¡ 19621 Taútdyr 19651 Sdrgj.d, LÑ6¡

hraldærü¡S,ril aod lfuogurrArôÍ!€tl¡ l.g6?¡ Rona¡r f96?) glld
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no ôttÖlElrt w1lt þo satlo to rovl.or tlrore here.

îl¡e ooa¡ü.tlon of naoet rclevæoa to ü,l¡e ¡r:raettt r¡o¡^ls l.a

acr:te írrteztlttmt p¡zpþ:¡rf.a rdrlch {'s tffinrtfiltùed aa su

auto¡otus[ dælnant trElt. Tbla dúcoaast rfb'lclr raraly

nanLfoata lteolf lrofors fir¡Þorty od lr nror¡e ooæon l¡r

fennalee tbg fn uelsar la cJ¡arar:terrlecd Þy acute attaok¡

followod by portodo of rsol.eELonr th6 clltglcal a¡rø¡ltoma

ånclutto p€ryö¡.iç aÞdOtlinal ¡raf.n¡ asuroloécal ancl Fayolrotfc

<Ifsturtæoga ¡nd Êre, åccoæpO'l'ed by excorel1ìo €xçr3tlqtt of

"ALA agt po¡çlr,sbtlÍæogæ (P.ffi) fn tÞc r¡rinp. Forph¡rr{'n

acçn¡øtrlatLoAr tl ocsu¡.a vll|¡ ol|ror f,o¡qc of por¡rhyrte¡ I'a

aot a foaùr¡re of <rcr,¡Èo istcrs{Ëùcnt por¡rþ¡rl.e¡ ead thc

cordttlom om bo botb preo!.pl.tsted eud aæræ¡aüed by

certsln d r'Ba (so¿ 5ø:*n).

fü Lc worth notf¡g lroveYsr¡ thåt f¡ eddtttoa to tfio

rpsclflo gsaotrcally {otsrsf¡pd coultûf.w,l¡ ¡rolp$6ta

nry bc aoqt¡Lrort. llure Scbtd (fyéo) reportcd. tbË ocsutlronQo

of froq¡Iq¡ri. a followLn6 aocfdental bcxañ.hl ofÈ€tt¡gcno PofBoDLtS

of po¡rulotLons la Î\rr*ryr

Ð.

(")

.,t ¡rorp¡yr{a re¡ombll"ug tb ¿ubßrltd hspotùo eondltton-

aar¡ bo lducod ln cxporrløelntal qnüssl.a by a rr:ldc varloty of

e.t¡sa{cal¡. Ih¡a tba b¡rpnottc dnr6l Sedorerl.d (affyf laop¡ropyl
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aoetyl ear{røldc} Gausot ralaed fDG sryl por.pbytln laryols

tn tt¡e ttrLns ¡rd lLver of rabblta (scb¡rg and |joürartr¡

1g5p ). Allyl1aopropylacotælde (¿rA)r a dnr6 rtn¡otr¡ra11y

rolatod to iicdo¡¡std buÛ w|tlr uo h¡¡pn*otLe pnoportf'ea¡

alao pnuducea tYutPtæra of porpùEz{'a (ooratsrEl æ¿

Rlurlugtar¡ Lg55l. tno porptryllnogæ,J.c offect o¡f bâfblt-

uratos wac stt¡die<l by c'oldbore (rpgt+ ) tao formd t¡¡åü

only the dlaLtyl- anti al3.y[åsopropyl- ba:titurlc scÍd¡

*êre offocËüre 1n rsbbita.
fhe oonoopt tbåt porlrüyrda lgfircing dn¡6c n1øht grat6oaa

clortG ¡tnlOtural feahrrc Ln coøon Uat quoatlæed bæcvor¡

çbm e dlffo¡tnt t]çe of eæ¡rouûd. 3r5-dt'oartotbory-1¡l¡-

dlJrydrocoltfcl"l¡¡e (prc), $ac found üo ral¡c ùepotto and

urtnary copropo¡ïüq¡rtn tovels (end protoper¡fr¡æi'n lrr l{vcr)

ln ulce (sormø' and' Fþ6e¡ 1959t L96o3 orrl'asrra aud l'abÞe¡

lg63) an¿ othff axp+:}f.rnontal a¡i3¡alr (Ao Itattel.c at¡d

f,ttqr¡ L962. Grantot* acrd Ilratsr 1965).

Othsr elaaaos of abcnricolr¡ t¡drrÉng thÉ entfftmgal

ag€at €r!.aeofutvta (Ao l.;atüolr erd R:Lrsln€toar LÑ3) an<t ürs

LneotlcLds bsx¡rúlo¡tong{Ðûo {Octoaor ctrld SclmÍd, t96Ll de

tlattel¡, Ilrl.or æd RtøJ-n6Éon¡ 1961) .t" aor knora to bs

capable of o¡uaftng r¡rtrptomr of poryþrr{.a ln snlnal¡.

Porplryrdnorg;euJ.c a8:æta ero dcalÈ rtth ln dstall ÞDr do llaüteta

(t#? ) sa¡l Hatlea¡t¡{u sd, llao6snÅræræ (rf6? ).



t:.

(r)

"{t tüß aaÊe ttmq tibat tho rolc of, ¡1I'A tn haæ

bf,oa¡rntlroal¡ voo o¡ù&ltnhed (Strçn¡¡r fh:eaoll .¡¡d

Jlbrornaky¡ L955Jt Gra¡rLdç sn¡l Yand,æ r'chrl.sti (fg¡¡)

<lou¡ø¡gùratod tlre lroeoæo of e-cogsivo æ¿o¡r¡ta of ü!¡o

aalnokctoæ ån tho url,re of, I}atlenta aufTord.ng fl'u*

acuts lnte,ræÍttant pcrflqrcf a. Follorrl¡¡g frubll"catlon of

a rnsühod of tclay for ÂL¿l rûrlclr all¡nt¡rotEd ùnterfqrouoo

frw PHI (lieuacrlarl md Oranl'ok¡ Lg56\t thtt ftdtng

uar æ¡tl¡ulcd Þotlr for ocr¡ts I'ntorlnltùstrt Por1rh:rrla

(*o¡mcr tg EL. r 1961) ond f,or e:grorlmostal poreb¡¡rrta

(¡rtnott ørd Rtrdo1Ff¡r 1961 )' At tùß üÍnro ft vaa Ûbs¡gbt

tbot æEo of thø rynrptoma of asuts lutonqûÛùmt porlpby*:lq

nigþt þo dua to ÂLJt' but ¡gto tnJectod r¡tth ¡\r-¡l u.rfferad

no rl1¡tr*sa (Cratrl.o¡< end vando¡ scbrl'åtr,_ tg55)l nor lret

thø emsr:at of, AL¿t ercroüed 1¡ ur{r¡c aryladlcst,ion of

thc esvorLüy of m attacik of agrrtc t¡rte¡miÈtæt por.plr¡6t-a

(actoor t¡ ¡L. ' 196r ).
lhnry porelH.Li,tloc to eceo+¡nÛ for tb,o aeewulatim

of Ål,.rt l,n tDo va¡!,oua typoo of pot¡rlr¡æla bsr¡s bcon

tmreaÙlgntad. Èola eæ¡ldored uotre baçe<l emtúy æ tbe

cu¡¡poaú,tton &,at A¡¿ aean¡mt¡L¡úed duo ùo a blodr tu i'ta

utf lL¡aüt mo &ero ùypoülerel could trot ho*oYor¡ bo
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rufæortÈd Þy arrærlwntal wld€ßco. Iu tbe fl¡st

placc¡ GLbcorr (tglS) fouæ Âå^À dcbydrato aotlvt,ty 1n

llver and kf&ßry ras LnÊrqtsed fol"torrtn€i o,ûntnlctraÈlæ

of Sotloreld¡ teoorr3ly¿ tlro raûe of oorn¡or¡lon of FIII

to porÉy¡{.ü6 tr&t tho ps¡¡t {n llvor houogemaüec of

üorffiâl raù¡ (so¡rrcarts md Hattorr L957 ) aud in l{vor

bæogsnatoa of rat¡ ûrçÊt€d vitlr liedortld (líerohntrgr

u-aJobCterg etld Sar¡urar'èø. 19fl ) .

rilrsrnla¡ Hr¡croll and Abrg¡s}sy ltgSS) p¡topored thaü

¡\L¡t la alæ aoùÈollred !,r¡ a glyotú oxLdttlon cyole¡

tbo{¡€b t¡borc It t tttls evl.denoc tlrst sucJ¡ a pathay

otÊh c¡f¡t¡ or has prhyetologloal cl,eatflofr,crEr

Tac*rug gS, El. (fg6e) ruveaûtgatod the uüLlleetlon of

¡\¡,å tbrortGln rÈb pcürJ-atcd cryclo tn tho 1tvçr¡ of, aorual

¡ato ad of ratc traat¡d tr{ü}¡ AIA' llrsy fornd no

dlfforqoa 1lr tüa ratø of od.clatlon or llteJ¿-ÂLÅ to
tUao, Ln llver e]'lco ¡xø¡rarntlono of no#tsl. mú porpûr¡æ{c

rats. llroae sultro¡ra sloo r.tportod tlrÊt no d!.ffe¡rsßce

extst@d botvæn tùo 1lvarr of ænG¡qo1 aul ÂiA tneatod raùc

tn t&etr cæaeåW fìor gllycolyala¡ or afrtll.ty to oxl.tlLr¡ tù'o

elphÉ qaröon etou of pyrt¡uste sr ¡oeùgtor



l(¡ '

Is addl.tLon üo t¡oreqoed .¿tl,¡t lwolß r ånotü6r conllttmt

feature of or¡nrl¡æntal poû?qlrria 13 tbo lcnorsd catnlale

oetltüy in ths llvog of porpl¡:rríc aulrala (ScrytfAr F18æ

sd sehr¡arûs¡ L955t de Ïbttelc ud lH-ort fp6å¡ lroûu.rcty

gg ¡I. rgó2 )r 6ü tt har boea an6goated thst s blook I'n

tdhc r¡d,beala of thla h,acr prote{rr øtgbt bs re¡pæ'¡tùlt

for tl¡o aeorrwrlat!.on of po¡ph¡¡r{ua f¡r ähe llYer. Ilovever¡

ricb¡¡{d, tstgiü and. Scln¿arts (f955) r-o"Lele¡sd thåù uttd,€û'-

utll'f.rattøl of J&'n' æd otlrer porpb¡rrln prrtçtætort lat not

cuffj.eLant ts accelnÊ for tÌro snc¡lve excroÈåoa of tboee

ccu¡ror,rrtdcr

In, ¡nrmery tlærofæq a,ll aùtæpÈc to ctææetraÈo a

luatabot ie blockt rtrich c<ruId aÊoq¡nt for Êl¡c çxoarslvc

acouu¡rrl.atlo¡r ar¡å ¡¡orotloa of porplr¡æl.ng and thotr lrro<rurtorË

trr th€ va¡åou¡ f,or.rn¡ of portrrþrrta uæ<l $müccotcf,ulr

Græ.tok ad llraÈa (]y6l) sadc tÌæ hoy ob¡eryaùfon tlret

tl¡L¡ a¡cca¡lvo ¡oernrul.aÈlon and cxarotl.on of porpìry-ri.na a¡rd

porpûUr¡{n pnGsulorg l¡r o¡perlæutel potph¡nrta la due¡

mt to a uoteboli.c btotilc ù'r.¡t ûo ovcrproductlou of AI¡ô.. Îl¡ose

vo*ær fqnd tJ¡at r¡hl.lc fr ¡lrat&c¡ts of .À1.À tn no¡øal lfver

raa Þsraly dctocteblor d.n ürc lJ.vora of gul.ncq pf€. t¡¡saÈed

wltf,¡ IIIÐ il¡c a¡übeoj'e of .Al-å wa¡ 6reaù1y olerrstod. thl¡

uao foLtorrod by a roport tlrat ål.A a¡atlæafs ln no¡e¡a]' lu¡¡esr

l{ver raa m.Iy lcrii of that ln thp llvo¡ {obùa.lrqd E¡¡ EîrÊry}
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{,f, e patleot rd¡o bÈd dfu{f ojf equts t.rtærs.IttcnÈ pö'rphrrts

(nc*rxy *È ¡!.r lg65). stnel ærsa.L llwr ,.¡ cryrbls ef

rû¡xt{¡ly f+rætn6 porpùqrfm æd hecr frsar ÂJ.Âr J'Ê 1c

@f¡efsùf ttråit tùß r¡ffiacl', ö1 À1.¿[ 1r tbe r¡te llsttlng
õtG'p åu tÍbf¡ Hoq¡r¡tlætlc po&sy'

th6 eæC¡.oL of, ,¡.i I' o3mÊb*teoa lçwlc r{1Ë ¡ræ Èo

eone:Ld€fod tn üçñ¡c <l*tc¡1lt

3.

äT& onsl'øGr Ã1¿I úyËhotato Ën¡tû be ¡eesur,nd to bo

preoæt :[rr nll cclls ecat¡al¡tltç b&c{¡ protsl¡¡n ad cùJ"om¡rhylln

{ç*Uecr &låL.r 1t61}. s¿ã.t.I qef,ob{c oolle¡ ùacüortal a¿

çeIl ne pl.mt std ar¡tsnlr bvo tbø aÞtlj.tÏ to r}nthoctae

þm¡" ((irantc¡* and :.ðtFÊF6¡ 1S64). sEacterla Fert bo able

to oyr$hnr{co aôË¡€ .qt-.{ r#or ell ossllttæa of 6fætb, la

or'clçr to weks üaaaaÈfu aæporjaÉc rudtr aa cytoc;hîrxíasË

(l'acoallorr 1$6þ). $taüøta auctr aË tbå aþo'vs obpv trb

g$flñrsf $r¡certe.inty útGù ha¡ booa orË¡'r6üEe{t raffird{rrg tåo

Ë¡Gc&flrltq rà6rËb¡r *U;l cyttlrete¡e ll so rtr'tctly cæÊroltod

tbüù afÊhtnr#h lrS çrrf, be pnoarmod to bo po¡esæÈ tt tr
baæly *tgGtaùLo Èu ÊoÞ¡(' coli ayoteua (CrflÉclr orxf r,¡i$st

fpõ3)t sË l.porû by eriattag eetþe<l¡ of, esrayr

bc totaf m¡q¡nt of mc¡rtas acttvitry fn o eoll car bo
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cw¡trolie(} hy Ê m¡É+r ef t:Jffs¡"rg¡¡t uocluiltlsto¡ ånolutttqü:

fcc¿flrsci+ {úibgtåolt of slr&yrJ6 ÊcttYgty (¡'oy.tg aúÁå lþs8fioa¡

:.,/6f i, eü¡:pno(luct rsÍq.cscldt¡ sf ¡|mtt¡6814 of an @AËyüÐ

(:ffirúr il.trurgerrx ss: ,lacob¡ 1963)r or by tættuctta$ ef

Ë-.rr¡it¡-rn¡{Ë of en s¡¡s5Írxl {iiotVtrraoA¡ 196Û}. i'irXcl¡r tf a4f,

of ttresa t{rûËttffilå?,ra *"t +porat'fvç ån t'h,e conürol of ¡1!'¡q'

ët'Þttr$t6€e haê þ'çenr exte¡¡rltvely lrnrcatl6nteri tú botlr

l¡¡¡ctoråa L ¡ru¡t nlçR*ær¡rX J.m syatcn:16 r

j'' ¡

.þ¡ÈtEËic'

à'!

E. t¡[4¡giL{¡g¡, a ætr:rber of t'bs Sro*¡p of photoryatùøt{c

t¡¡.¡cùr¡r{* ¡*hl,cb Gsn ßrow olülrcr ruuisr enacro'båe çonstlÈlen8 ln

tIæ 1l4flt ô¡, uudor aci¡ro|¡åc êoßItttorul 1¡¡ t&6r daakr 1l tbs

ôr#$rtÍt&r stoOt ffrgqutestly ueotl for atultcs ûf, Ai'f* n!ãt3tletass

l-n bacÈerlel eyêto@. år'S. o¡ruÈctote ßcètvlty lra¡ þGä e&sun

t+ bc pr@tont t¡¡ crnrtlo ßxtrgçtg of, ttrO OrÉÊEltgF OdÂptsd

either te an¡¡o*.&lc gsr¡rrtlr åa ?ho f rfst (Xf*uc¡¡f S¡ ¡I;r f 95"')

or te s.crobJ.<: f:ïoyttl tn tûrs cl.a¡|"- {CfUaant 1958}. ln grovùng

cr¡lh¡rea, tllor frrrttmr eñtsbollatr of -''u 'â åa dl¡sct'èd. eçugÈ'

pmtop+r1r!4¡rårrç on gIæ æ,e ln¡nr'L trxrçr¡t¡ ühe ð3Éntt¡oal'a Öf
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ham ag[ baæ prþt€{ú a¡rd on ths o&o¡n t6¡rard¡ Þaotor:Lo-

chl"oæ¡ibyrr a)ntrthclls (Lacootlo¡, 1960 )'

stnoo grovtb r¡m]6a. EnasfoBc ooütltlol¡! oGGUrc o|¡ly

f.n ü¡e f {Sht erl te de¡*rdouÈ o¡ lùoùos¡¡nü¡eti.o pt€emtor

adaptaÈtort of 'tb org'g¡rl^s6 f,It6 üo¡l'phoÈoøynthøtlc ùs

r¡troÞ 6Þßts È{a srovtb ro¡ults ln ía.creacod d'emærds and bsnoe

prrodrrotlou o f boat er:lochl or,o plryl l ( Co¡ron-Becl'rø ¡ Sl'c træt û$d

!itæ.læ¡ 195?)" !ìucÛr oel1a ar}o tll8b.ly pJ.€raætod and ths

bacterlocJ¡lorc¡üYlt contsnÈ åc apl¡roxtmat¡¡fy 40 to tOO t1æ¡

tht l6rronted coLla. Ðurfn5 sdq¡)tatLc¡¡ of thøco

eoll¡ to p¡rotor:n¡thoÙlo 6rorttlr, tÛre coueætratf'o¡r of haæt-

protatnt 1¡crcarce ln perallol vtth thtt of þaetor{ocblonofihylf-

prcduetfon¡ althq¡gÞ ths aotual t&srrat of haonpnoÈeln¡ f,onned

f.r only qrproocluatal,y 1f4 of tb æþr¡¡t of bactørlootrlotuPhryll

(forra and L,a¡ccllea¡ 1965). lbo total @oust of hnærpmüøfr¡s

ln oell frcc o*üract¡ of pt-gneüod cells 1c qPproxfptgtely

tuÍca that of Bou-ptgfi¡ãted cê1lð (l'orre End 1aðcol.t'eo, L9651,-

1 accelLs r (f p59 ) rsporteé Èhat bactcrlocttlorc¡rhyt't

oyntroa{o oould, al.so l¡e fuiduced tn cr¡]Èr¡rso 8d4Écd to Ë¡.otl

i"B täG dnr&¡ p¡or¡lded tbe ÞOrce¡¡tagc of ottyg@ I'n tbe 848

Þl¡aoo io e¡træoly low. þìhe aJ'ro found' tù^at cyrrthosl'a of

bar¡tcrloertrlor,'o¡ihrylx vaç proaodod bY a rfcq tn Âr.A'

Ðn¡tbtsac aet:lv:lty' Botlr tbo r¡mthact e of bact-

orl,ochlonop&rytl ad tûo tnerosge Ln
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Á,1,1 r¡mtlretaeo üctlvlty reü6 fl¡ ?æÉd try eù:.orcøptltntcolr

atiùou6þ ¡¡rs:¡woË urilrülåtod to tctr¡pyr*tule þto¡¡mtlröttä Íðrra

not Ë¡nfe6t3dr tfo*e Êtd,tnfir ìnÊf(Þ üha ftrtü rGâ1 I'rdlcatloD

tbt baetcrloehlerspbyll $rqtbÊl¿l nlSbt dopood cB PrlÐr

productloa of .á,1,1 ¡tlrtùsta¡e¡ ,lt tl¡s ¡âø6 t*oo l,t roo

dffioüttrôttd th¡t lutuoré ÞaeCorloebloropbyll rlathoale

¡¡åt p¡.ltsTc¡¡¡tôrf b¡r p-flrroropücuylafsÊlno å$ft {f-êsasr¡æf'lrt

(t..ecec1lerr r959 )'
lùrbrcquo¡t rtu¡lLse Uttb n t Ërf3ty +f ü.rlrlbtÛor¡ of

proteln slntl¡arfe (Olt)ôÊg, ltcuborger Bst lol}r 196Êcrb¡

&rf t a¡rt ï.arooltcr¡ 1963¡ ü16ucht &1, ¡L. t L'ì65i ln¿lcate'd

tbet ¡lbiXe tbe Lnduesd rylûhcrlr of pihotoryuthotlc plffmntrr

1A f¡*rttoulor botq-toel¡lonoffill, rcqrt rer r¡rntbarlr¡ aot

g6ly of F{!l¡t s¡¡t prote{a¡ but al¡a of i)|[¡1,r ryarübcola of iJIÜr

i,o roû ËåGat¡ery for Gû¡ tncre*rod follt¡atåsÊ of ¿U"ê' r¡r$tbetacee

(ri
e)

,Lercollcr ltyl,9) feua¿ t¡o w{r[oaco of sr,ùrtrato

lndr¡ctto¡ of ayÉhsrte of ¿! å r¡rnÈücte3o sÈd the elt+rurtç

*UæOr{æü¡td 
uaf¡!ß (fGef¿Fg ftÛ tùs efsoott tf heem {f¡ære,r

protoporçùyrfn) on Ät,,à ryttùota¡o har besn eatnly cerrlcd
ouü uaing haeal.n (tc¡'¡llc pneto¡¡gr¡¡lryrr*a). ln Êlrl.e tolt¡
ta dlrtlactlon h¡r Þs€n nede, eÉ referqr*coc to übo uro of
Ìraær lnelu¡la ùt¡at rtf trgoe:Lra.



tË

regc¡Êælæt $f mdproeh¡c¡t nsprür¡læ of ayrr{ihaott vG6 ÛDora-

fs¡-g two¡ülêntod (I.'eaeolle¡r f gúOl Gote ûi S&'t t.967j'.

fr¡ fln¡ü¡g ùbst ttr ddrttên sú) b¡s to cutturÊc of

&._ÆhEs;ls¡r retlvely r¡mtù.rfulng ÈU.Â" oStrbtrilf t¡Ðtltlt€d

dr, ar trwcdf,åtç dtartrcc lg, thö rtto of ttr produoÛtol

ladlaetcd tü¡ù tfr¡ü¿rll ðf Al-å fy1¡tlÐtÉro rÍtl rtprestsd

Þy tûc æçI Br,eûuot o.f Èa p*trräy (¡.6¡uli tlh¡ cur¡tto¡ of

t$t forcrod ratC of preth¡ctlor¡ doptutr oa th¡e ßso¡¡DÈ olf

ba¡Ë drrcd ts tb çultuÉrÉ$ (Oo*o E¡ ¡ll'r tgó?). *'t TtrET

lor ecncorrtr.eSlt¡ar¡ üho or*gtual ¡tte of euxSru*c qmtùc¡tr

rcor reçam*ú Êt Gbt addod b¡s6 rr¡r uood üË blya gravt¡ of tùo

ongnnLra (L.aaeolh¡r I g6t ).

AftÊa¡db ÁLÅ fi¡übtast paoúreÛ1on f¡ fúibtSod Èy

ÁlJ},, 1È 1r cot Êü¡.fsl$ tibEtbgj ,rTI*å ttrGlf La ronpmrlÞla

.fsr tl¡o røprgrlon of ßt¡ryo tfnÛb;.t¡ $f t&etb*r tt lêrlrtÛã

*OrOly et a pn¡ou¡'¡or for û¡¡ ão311ìl totrnpyzrolo¡ p¡ar¡mably

t¡asu (t¿rcotlr¡r 19Si1 Goto g¿¡å.r f96?i *tseo protoporãü¡l¡rtu

sür ecgDGtlrÐ protoporph¡rtn do noù aæùat to effcot tbß

ryttùþrfð ef tÞr mryrno (Laaerllll¡ r9éÛ)l

0iJ

fnnlal¿gtr

e. füqr¡frGnåEÛ of {!r lÐfgb¡ff for pbotorycùbrti.*

pt"6øcatr fr dtpandæü aa fts grovtb eoxliülcu¡ süd ln

Joø ii¡.4x*n¡ÅIt{ .l
I
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partleulqr ttr üÞr o¡¡r6s tmtl'oa ¡nå Êû l f"dbt lrrtratt ty
(coUpn-n¡rin¡ btstm *nl stantæ¡ f9Y7). A¡ ¡lrrr#

re{GtlorËd (p.13 } ¡y¡tb¡srla of bcstæåotllrl,orogüyll tr

roæpe,tËd È¡r {acrscood fortntlcn of ÅLÄ t /lÑbctrrlo. î}û

F{ilYütrrt rltustfot b¡c axæ ÞGsa ¡mduod (1.o. tbo offsot

of ff6bû asú crfrgrn êE tüË prû{ñr€tto{tr o'f Å¡-e r¡Étù'ttoro b¡r

on6ml;ar rùlch trc scGlvpty ;¡rathrrlcln8 bçttû tugtÐô ¡inrd

bactrrrlocbronopùyrl). It ra¡ dcmrtrated 6Et f¡¡lblCton

of på6emt foacr¡tl,on {a bocb amorobls*lldbt {i-'nreol.l'cr¡

196(ì) on* rcüût-ütoroÞtcr-45p9 €fûrn ÉrlÛrrrso (gotc É ¡¡.,
l9thÜr Inososl;ü ary6sa tss¡ton prþd$God lry vlgorrouc

eôf,at¿an 'l¡ *n fratr aosoæpaaåed by túgbit*oø of cÞß¡rîâG

rtalù¡rll. th rf$uþsnl sf úsnHsa fræ tb* gaa pbaroç

e¡aùùer4r sf botù eaqfæ rd plt¡¡Éat la rss¡rpd tt cn qvsn

fertor reto (L¡r¡aollocr ¡9é{ri. fuûE eË¿tse as pr€noat

¡lu&¡rtr rr¡ rlro afftctod bt lfÉt lrËturttyr tür rttc
baf¡Ë dcer¡¡rod þ taenc¡slae Chü lt€ÈÈ tntraaåCy (Laceolle¡r

x96$ ).

¡3arrioüt, Bouborgpr ea*!, T¡rtt (lfdpl æpot*¡d tb¡t å.rr1u6

thr f*r¡t þqr åfûer dteruptloa of æl,lrr ^e.r'¡! rntt$#t¡¡e ln

crü¡ncüt of $. Stgl¡lq fit rå¿eh r¡mtàoe{.t of {fu o*:reo brd

boq tffiicod Þy lory aqrt.loa. ?¡¡Ë rpæansourly qettvatod ou

ttgrU,re ¡¡t {ro. i{e tuoü ¡aûlvatl,en sf t,kre c¡¡glrß} oosurred
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ln o¡trscûr of lùa orgø1æ hst.To¡tod froo elrtüår.tr !ù1Êñ

h6ct bsA vtglororrrly oaratod. &rrtbgtrsÕtiÊr ö àßst rtablor

lou *olasrtsr uel6Þt fuetor¡ orpblr of aCtlvûtlñ6 ÅLå

¡ttlibata3., uat t¡otoGc<t fïo¡6 GrÛl¡ct. of, tn" rti'gä¡¡fm

6rfirË urlo¡ tl6 fornr*r ctmdltlmr¡ tåc¡eAl öftt{q. vl6orour

Êcrtrtlølü of c¡¡ltufiÐc¡ t f,Ëotaf Gtpsbls ef ÍÛlH.tlg ûbr

astl-vatloü FtTocctt u&¡ åOclaGO f¡ue È€1.1. f¡¡ec o¡rtraeCr of

tho orgrdæ. Ð a¡[tf¡r t*¡o eff*et çf tlrß ttrhtb*tor coulil

bo Gol6t€rr¡Gt*<! Þy tåû sctdttlqt of tho *cülTtrtûr'¡ lbot¿

atsthorË tt¡arcfor¡ selgür.rl-"r tbst ths ef,fect of e¡Y8cE da

baetçr:losbfor'-pütrf L l¡nr3ü.11r qtgl¡t þ+ t¡cct{attd t$rorr6h

cjhsqtt tn th; rol*tlvc çlo¡6t6Êttôt!.orr o{ æ sctlvator ä¡d

aa lrd'Lbltor of, &LÂ ltslù¡taÐr
.It ha ålåo bcæ arg6ÐoÈod tb¡t sb^EngËt ln tbc olldo-

rcdurûtvc ¡tttc of enc or Eoro oriz.lcrs l3 tbl rtr¡gtræ

ürìËrrgollû Gù¡lñ lln¡r bc oÊfÛ¡'qffr*l ùçr ff€lt md ory¡m iu tùo

swl¡Forront ürd tbe.û ¡uckr olimgro rrt rsfLtctccf ùEr chmgiÇc

la tbr ntc of baetsrl,oahlorphÛrtl rlrtåsr{¡ (Com¡B¡rlfe¡

,'ìåstË.w arx4' ritrrlicr¡ l.fifl), Ih¡ oÈctrvratlon thrt ËË¡torurìþ

to tl,gñtr a¡ u.nlt â¡ errygür Feæ¡ltt f.n o¡tdatlpù of ¡ç*h¡eed

s?tacblrütto¡ aü otbr slcctrtn trr¡oqþr:t Gs'r:lt5 of pfroto-

rya*t¡et$e baoûorta n¡ErPo¡tr thl.t æætrtloq (Htrhtln¡rs aad

Ëhæc¡ L9ó3 ).
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dp lbttcfr {r9ó?) f¡of¡rtcd ¡1¡g lbrt ùt*o d1fferoqf

næürnlær r¡'pcûr ta operstc ln tbr ooatrot of *J-'dr rynt'hotsrc

lc6tr ln pùoüoayutl¡oGto ÈaoÙ6Lar om f¡¡tr{srle to &o t¡aæ

blory.ufrltie pathuory (æ¿ pcruct rspf,clalæ of oTathoria

Ëü hü ) sn¿ thr ol¡bor *ætr{uric¡ l¡tog¡ntt¡¡g tåo rt¡olo

kpæ btor¡rrrthetlc prtluroy rltb tbo oacr6y F6törft¡è1s6

rsgetlona af tho ccl.l.

{}u tho otb¡r hnûtr l,asçollcl (¡p6*r 1966} Ust psrtulatcd

üËfù güoGeqAtbctlc Ùactorla ut6þt rfryÛhs¡l¡ø tr*c dt'rÛl¡¡at

.â.tÁ g¡m,tlut¡oGlr on¡ for ù¡æ ÞloofntbeslÊ ruÞJoct to

¡.39rçc¡¿æ lÌt græ¡ tüd tb etD*r for baetcrloeàloroffff

$rrËe¡i¡r porulbty eêrtrollod Þy oãfgGtl.e ltrte ruCGprttorr

tr rupportd try tbr fì[||drE6 tbrü tb r¡ü&*alr of A¡.¡t

ryätùÊùû.o le doftnltcly rr¡rrr{|ltd by heæ uüllo tbe

rlrth.ooft of bectætoctrlotTûylt to þqroly ÐffÉ€tod (Ceto 3È 8å. t

f 96?). rt h! al¡o beæ rnrs4rorted bf H*gudrl É &L'" (r#t)'

Îb¡y forff tlrct .å,I À ryGtbtaso tn cn¡d¡ e¡ùrastc of oråmlslt

Ë¡rilü asroätcelty la Êl¡o úroao of 116ütt rtl ole¡rt ctóle to

t€@ofäh¡rt a¡¡d rtorago tù33 tùr æyuo orúraoted fræ

otn€ngfæå 1Ê r&{sh lùc r¡¡¡tùørùr ot trhc ær¡¡mo httd b¡¡n

lx$¡oçd ctttror ta tùo lf€ùt Þy mstrqþ1o¡tt or ùs tbo dål*r

Èry lou o4fËtr¡ tæ¡Êm. l+rcovarr ål f¡8, Lerclo of, Èb

o6Ðtnt lu, scnoÈtç¡d¡rk g["oü[ errtü¡roo Yt¡l bar+ly øffeaÙod

Ç' j-o, i..+r¡'t*! i'. I i -
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Þt/ f¡r or.espbffifool or ta¿rs*lcd Êm'âtl'oû. hot¡¡ of r{rlù

oÉrre{td å ffirçßÞd rlôtotlm tn ctr;llc 1üf*1 {n oülå¡rol €f

tùo oileÐf"æ !n rûi6|r r¡rtÐrdl of tûa cryæo þd rlr.rÊf

brcG !.*duecdr Clü fu bs¡tr of tihdr ¡Fro¡r¡XtÜr tù¡ '¡utbo:¡'a

dlretrotc(f tbå Porltble €ÉËtoãG* ttf tïe ,Ü'Â rylt'ãata¡le.

lbør oøelu¡l*d tbst le råÞ tün rttlbÅllw Öf üb lndluecd

g[e]mo [s rn¡¡lcrdly affocùod ry ¡ ablag¡¡ tÈ tü5 l¡tre+ollular

o¡;ld¡È!.eüÉ¡qrå¡ottoa ltaüs Þt¡t thåt Gba o¿Èùcr tÜ r¡otr

rùil ÛÂtlr ef r Eçfo ¡:câffit prÈltc¿ttoË tl¡r Rlln¡c,h[f r

€r<rup ef ru¡*6i' r*ryCorùr bmrrvry¡ l&at tùpre t¡ttrr rat¡lt¡

eoy br rplalucd on lür bortr atr ñ1rú:tr6p ¡lulllr to tùsro

of ÞS¡rrtêûtr XrnÈo¡Enr ad Ibrt (¿p6p). Tbo ræ¡ô sf

¡åca¡lottr B¡1¡Þrrylrr ¡H !\*t {r9Ú9)r hr not oêly dûü,â ffii6lr

to olusfd¡ta a#þ of üÌ¡o ssffiallç¡ rc¡p€r+Êd tü ttt¡dåor of

s,r Ðqngj$¡å frl.É, apt&eüo¡c (4.6. til¡r sarlÍ d'iroormry ef

Eth¡ùl ¡¡ l¡b. (f g5,Ë¡ ) e"t .À1"^å ryäûüptsro aetlvtrty Ín

Er¡sorsbto-f16b* 6¡uryE attFlu!.ælr ilr tt!,b{Èêó W l*Èrnete

o¡: ce1abûs d¡r4t, g5ctü orgÉf,anr *d Ës un¡ucemrft¡t nttWrùr

þy ìccorl}or (U5Ð) t" rcproûlæ Ûù!r F¡*) Urst tt b¡r elægþrm

å Ersssr GûrËbt lrhr r¡atùcrtr of bs¡tælochfo+o'fft l ect¡ld br

cfftsÈütl.y ærrtsolld,

t;J** Ap'pradt^x Ïi.1.
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!.

IlwEt*
(r)

:*r*ã*r æå6É.E¡*i3. aÎ¡Eergntá.oa uf 6ræåc}: aa.l lJ¡mta {rËÚ3)t

Ë!¡¡¡t itri'. u¡rotlr*ta¡e tr*tÍrrt"ty åE fthÈ Lj.vere of gr-filtrs trl6F

r.laaert uit*r U-i{.l r¡r¡ t¡¡wtfy elsvatotlr ræ.s fpil.wed Þy rep*Èr

&at n*&dnt;ùratlon of otl¡æ dn¡6o (*-r¡t (tac¡c¡Uy Iå &L. t

f$t{l ttu*rvor É, ¡L;f Ârdi&i s¿l etÏ¡mpf (¡;f¡antefr ¡:8ll mri

,îot¡l¡o,rtr rE6¿)) rra¿ råelrar ef,fo+tr.

¡t"s l,g ÈIrr¡ Gr¡ss of tb.e retåcr¡loc¡d;r': ttilf,$ytìþú {tqvet',

lferrbergnr atst T.'cì,otfrlonrl¡ lÎgñ )r ürcnlel; ¡o¡, Ì..Fute (l:¡6f )

eEtabllatþrf tb*\t heirs¡¡ç ,rri "r. i:¡tthtesç le loe¡rl t'#od ln thø

nåtorlhouÉf,åar Ilrey e,l-ec fcn.çt! thg,t Ln *Jltnct lålref sltoah'æ

drtsf tn t&o ¡¡rrle6t¡c8 of ¡ryrldexal þphoa1*rot*i¡ ¿t-i. 3¡

gËærttç{t frç.r* ns.ttec!. 617'clne ãlts} ¿-i;xo¿;1.e*arnte {*G,}¡t¡n

tAtçf**+<1åatr¿rs '¡f tþo tri.et¡¡boryi.lc acii; cyrie c¡¡l rsI¡laoo

s-û¡rrrgih:terato ) , i'¡çvfd,æC tÞût ùh uåtaalx¡¡u,r:t¡¡ ìd€fs fûret

rsdsil¡Êd prs.iecblo by fTrÉ€etn6 ûürl t¡¡É¡re.i"tgt .¿"í.t c"t:.1,d be

fo¡sod fr<rn addad glyel,æ mrl a¡mthetle suc(l¡yl Cel,.

'åJIe tþ eotsvtty of, é.1.d n1'ntl*toæ+ ls bßrroty ':.1.o*eetsblo

;la ¡or.rm-l. Ilyor erlùncihr¡glrle* ùh¡s frrtlvåtry erf +s.Írro Eootoap

(¿¿) ¡¡m$rot¡¡c l.c reordtþ rlsæ¿rtrtÊçS. ?tre latt*.r Gl¡ülng€
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GçEdffiraa 6Èl¡ðlnÐ d scofirl $o,Â te fana ltrø strm kotoam¡

&tno aestæo (¿¿) (Urz¿t* ræd SrreaLek¡ lpdf )" Íteoæ¡re of, tt¡e

¡l¡ællerlty of th,s roeretLomc eatatysed br5r ths Ênc rnrycr¡ ths

poüt!.blltty vra coru¡*dçr"'ed thst thâ trcvÞl of ,tA ãyËtbêtets

ßctlyå.ty .fir ltvÊr wI¡¡þt allo be affçetød¡ ?rorrevorr tlrlc rs6

tot ao au! it naæ eoaclr'rlrld tbqt tho sctlorr of fioq¡blrtsq€w¡Àc

dnrg'c ls rathr ¡¡*o¡ro pT¡çclfte tùen thrc tGr.rnf .*.r 1966 ).

r-hø of tbo foetr:res r¡f' I ¡fiC polecriUg :t-ø f.læ red ftr¡€:e'ei-

cor¡t eÏìF*qrrenc@ $f th.e l:tvcr (l;otmron {s?tcl {\f.tier 1'}59) tfue to

l¡¡êr$eáo{: e¡mt'l:erf o of Tror$lï¡rlna. Gre-rrf ek anC tlrata ttg6ll

Eßt:B{t ütåt tlro roel fluo¡eacrß* €F.aËulæe vl¡J.ch aecunn¡letcd ln

çlnræcfr¡ærll llvrr eellü contalncd uatnt.y protoporpfrrdn. ün

ùho ùncÅs of tþdË obosrvattorr Grotetr (fg63rrt) ovolv*d a

tocln.lgu* #rsùry tl¡o cyaüherels of por¡rlqrrlãs i.g cultt¡rerå .*hl-el;

æibr¡¡o ålVer csl.la ooutrl be eatlsated by ffluoreacdæD Lrùonoity.
qe1:f,Éåtstlre gleefi.lrffi!*ta of protoprtrrlryf.a inlfcaterd tàt¡t tbå

flå.trn¡rqg+rr*:ñet* iuËotut t1" ;j.c s ¡ro¡ræmeblo gr-råúo to tln asouat of,

pßft.Ìhüß!aa n¡atlrect'csa Þ./ tùß cu!.tr¡red llvor col"ls. iiír¡ce 1t

rel ¿1m ril¡otlu thst ¿l.i ¡t ct¡fFly f funttr porffin qmtùcal,o f¡
¡ruc.h solla {er*lcgdr f966) ù}ro f,luorerosmo !'e al¡o atr {ndf.roct
ËFolur.rc of, tbp À1 .P, rlmÊhstneo lwel. {f:xiatjAg pott¡odA çf
añs¡¡¡r for Æ,ir lr¡/tttlrcü¡*Ee aetlwåty $€rÞ ÈoÊ sr¡fflcÍ,øttr"y aoaoltlve

for dl"roct paartrseurent rrf onu¡mo lcvels ln euch, c eyetoæ. )



(u)

p{4i-A ryntlrq¡þqPq

(r)

tro lcportæ't obaeæstLon tl¡aù t'he dn¡g

ludr:cod r¡naùFrcrLe of groqpÛryrlnc Ln cultrrr'ed chtck eobryo

lÍVor colla ootrlct be prerrmùod bty lnlr'lbitors of Rl{¿t md

prototn r¡raflreslc (e,r"nfch fg6Sfbr 1964¡ :-g6J' 1966) reO to

tlre cor¡cl-usLoü thåt the Lnc¡ooaod h.o¡ratt'c .Â1.i1 qfnt&øûaço

aetlvtty fbuÉd lq vfvs follotÉng adnlutstroüLon of DÐtC

to gufuoÊ ptgs (CræfcX arl l}ratnl L963) cottÏ.cl Èe

attrfbutod to lncreaeod e¡ntùeEi.¡ of tJ¡s s¡sy¡Ð€ (e'raafat,

L966), Dirsot sÌêaturgg¡gl¡ts of f.I¡t ryr¡thotaeô lei¡ele lB

llvor couflr¡Eod tlrqt t¡rc IB ï¡Seg lùlbltfon of poqpb¡æfa

prnocluctfou by lrr[riþ. Èore of Rl{¡i md pætsln aynt*rosl,g t È8

Ln fbct paralleled ¿B f¿æ, bry tbdr øffsct o¡ the ÀT¿

oodiqtød l¡tcrsaes of ÁLÂ o¡mtlrcùaas leYelo. /\JL lduced

a¡rrrttroaf.a of ùba Gûãytrie sês {qhrÞl'ted by nctlnorycl.r Ð

or fruroür¡rcl,n¡ or prorrcntod altogethor $¡æ sltJ¡or of

tbøae oou1pud.t ra! a&rlntatord, aùrultslooucly uftù tJ¡e

dn¡s (f¡cf¡r¡¿yr }iÊriv€r and Cqllf"aa¡ Lg6il llan¡or gü, É.t

1ff6c). îho pocatbtlrty üht æntl.n¡ous syntbß¡t'e ad

decay of ¡Ii r{. a¡nÉhetaso ocçurs ad tbÂt lnÉ.tc1rg drt6u

prsr¡o¡t <locay ra¡ nrled out by €rsnl'clc (f966) atnoa decay
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of rlnctrecdr enr¡æe oocurñsd at thø s&to rate çùottær

cauged by tsroval of dnrg or ttlt addlti'aa of aeetox¡n'

oyclohcxtr¡l.de Lu tho p$aÉ6ca of tho dnr6.

Irhr.lrssq and Ì(lh¡chr (fggg) found that wbon ÀT¡I r¡ç

adslutst,ersd to rata at lE Ìrqrrly latenra.ls ovof,a pcrllocl

of tboe dayçr tha lrduoed a¡mthoaLe of ÀJ¡'t almttretaro

ocor¡r¡sd i.n ùvo aùagoa¡ æ tattl.al cnrsll ùlcrsasa la thø

1æo1 of tùo ô[a:mË uor fol1or¡ed by a aooo¡rcl phose in

tftLcb th,o raÈo oû rlnt'lrcal¡ rs¡ gr€ûtly fncreaaedr

I}¡ooe uorþr¡ alco dæ¡o'natratod that æly 1¡¡¡{ng the

eecÐüd phnto ¡úat cas)ræ nyutb¡air preventôd Þry uri.ùowycln

C. an túrlbLtor of UN,il a¡nrtho¡ta¡ Èb Â.Ïå lnôlced u1aüroal.e

of oar¡ræg unrolated to hacm bloayntboolo rsaa not affootod

by nltomycin C. Nerlamra 8d lÊf¡s¡ol¡{ (fg66} ary€icctod

tùst tüs sr¡Ðrm forwd û¡rfn6 tbo cecürd eta6p of tho

f.ductl.oa p¡ocera ari6þû rtspnÞcärt ulGoclrcrndrlaX ryr*troc{a

of ths .!¡s)/õo ad furtbrmono ùl¡at {t øl¿lht bo æ lúo-

oûrsyreo of ül¡e Gastro fmod durf,n6 tho flrat cta6er

llo¡o roooatl"y bør¡over¡ ltra¡raahl¡ Toda and lilJ<r¡cb{ (lg6l)

bava found that ÂI.Ä aydhstaee alao acdrmrrlqtec ln tlrs

cyÈoplaæ follorfrrg dnrg shlnl"rtratlon sul thot ths
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propertlßE of Èhla 3n 8,4Û cllj.fer tn csrtafn rospocte

frær thoao of tba fgtrssultocl¡ogtrlal *¡**.

Tt¡c half I!.vc¿ of Â¡.,.¡d glmt¡rGtato ût¡d dì the tEREa

fnvoilved |n lÛ¡ ef'nü¡o¡{e lrvo bOg¡ oalculated fnn¡

tlro rsto of rloeay of æs¡rrnô gËtfotÈy foll-owtng a&{nL-

etratlon of aotlno!il]toln Ð or purDqfot'a ùo porph¡'rlc

rats. It rea formd to bo appcoxluately to alarrtea for

üoüt thF on¡r¡|,m anci tlr,e çdtlil¡t (f¡cUrøy¡ Ìh,tvcr ad

CoIL1na¡ 1965). since Êho mJor ¡¡ortlon of rat llvor

¡¡RlûA tc titro4bt Èo bo ¡t€iblê for at leaet ll0 lror¡r¡r

ttnae rorkor: colta:ldsrod tbat ths uar¡ually s¡rort half

!l-fe of tl¡tr partlcular s¡trtl${L alt osod for ropld chan€pa

t,n tbô lgvex of ÅLA r¡¡dbtarc 1r¡ raosItoilrso to a ¡¡ffitr1n6-

uçnt for haæ r)ra*hûå1ð. A cLqllnr LnvesÛf6atlon ln

ct¡lh¡r"ed ch{tk cnbr¡ro Lf,vør cell¡ l¡dtcated o lotger

ha,1f lLfe for Âr-¡t t:rnftbåtasê of botrseøn l¡ md 6 horro

(cæn-tcL. 19ó6 ).

*soo Á¡rpædl,x 1T
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ûs)

ån Å¡xs,
&r ¡ærrúäûf r.ty tù.t b# t ùself, pßy bo ttrÞIvod

iå tùo ryrclrlq se&¡Éôã 1¡ argtportul Ff aryortsmtEl

rldcmos¡ õnrütçþ {føg} rcportd tùÊt ¡*fm¡r,ættm of

Jð g[¡fg porptryrrft ¡ ir¡ cslturod d¡åcl. llvçr slells

t¡ $¡crça¡od rùæ haeo ls addsd to ffi qrttrr¡.s wdl¡¡m at th*

rsäF tåsa al tñc lndunlt¡ö oüsslcox . ttraya&.t Ê3 å¡.. ( 1968 )

fotlurt tùåt hoprüùc Â3.À a¡rf|reta¡re levola rç6n6 lqræ *n ratt

t¡setÉd rJ.tû¡ botb b*gm æË ,LÏ.À &Ëß {a raüe Ëe8Êsd såth

,1TÁ eI€üü. rB c rf^rrtåns ¡erl-e¡ of eær¡rû¡mrnêr {ucsna

8å eðrr f,Fæi) rt ro* Èsra ßÈEt oryrlr f, flætd cf, ùåmr tIæ

1æç1 çf lhi.Å c¡rnttäota¿o oaslltsùrd follotråE' ilæ fuJoottoe

of bm to Eeffil o¡n ÀT-{ tf,sûtcd rat*ç lb suû,bor| c¡n¡ådsrud

tlrf,û Èù¡ flue{n¡qGf.U6 l.otçl¡ of Ât Á, quÉSasc uæ€ ùrs Èo

ya¡{¿tfenr ln tbr tatrçqe,trlular ItüGt of fruo hsgn .d ttat
ec tthñ fFe$ hs*Ë n¡ urteùet.fr€d to blllnùfis oF trßr ooÊr¡cd

vl.tâ bo+r¡ *¡ropratolmr no *ho ¡yufuofs sf år'4 st¡r¡{¡hrta¡o

wos d+*Sm¡teé.
,Às s tx;npll of ruaä a cl,trr¡*tl'oa¡ *ù¡dic¡ of Èùo h¡¡m

mã:læ{D tryptoetm ¡yr*^tile*e (;'uner [f åL.¡ lg651 196ód)

la4l.o*tod ffiËt th tnerBa¡od blüdüg of bar*¡ tn tùß ðFoffi¡rllçlêr

ã¡Ëß tE seoùrrr follotrån6 tüe e&tËrt¡ntl.tnr of, trlætepùm
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(refgefoo¡ ¡nd Greongard¡ Lg6") neault¡ l.n docroacad

anatlabi.llry of haær for ths ne¡nrecefoa of, /rr-Â ayrrthptaae

qud qs a cou¡roquonoo¡ lnôrcad o¡ratbcoia of ürs letÈcr

@'SOr

ãrqo LE uo ov!¡lerrcs tüct dn¡ge c,uab as ^Àf.l and DÞC

cd¡r€ elevatlon of .rtl;{. e¡atboûarË lt¡ e¡rËru,oj.el cslle .

r,6vero and ßronto¡c (1965, Lg67) uave r¡r¡or¡osecl üh^r¡t tbõ

pro<hrctfo¡ of .å.LÅ' i.a an f.aportant rogulatory factor Ln

&næroglobLn pnod,ucüfon by oÞlck eúryo blood tglad coJ.ls,

Á good deal of uork tlas booa, oa¡rlod out vbLcb lndlcotes

th^Bf haou øay control ül¡e nqùe of bamogJobin o¡rntåoci.s

(zuchor srd $ch.rlman¡ Lg68; Â.lqnåon¡ lüorbort aud Godcûraux¡

fg68l Á¡lmaos,r i:erbort qr¡¿t l-éilrtrr Lg69), &osovor¡ tibo ¡nolo

of þaær tn tblc prooess f.c tåo eubJoct of lnüencûve lnùorest,

at tho preaot t{we qñd fs rogardod ao bolng outcr.do üro

acopo of tå,1s fu¡fa.

(s
lfl +tYoF

Isf,rocortf aonp (l';arvæ¡ cott't¡¡¡ æd Taclmdy t Lg66l

$iatsuolca¡ Tode æd lr-tln¡crrl,f rg6s) rnt tritodot$qüratno

(¡atstromar Tott¡s rnd rulsrgl¡r, lgúB) ur¡ve boÊh bogr foud to

sül¡rulaûo tbe .4L1, tnûrcod oyathosta of, .åL,.À ayntlroÉaro ln the

llvora of nomol ead. adrmnroctæLeod ratal ns lncreeac ta
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J[iÂ a¡mtsatoac Lstols occt¡*'rçd Msr¡er¡ rd¡an¡ sfthär sf, t&,eno

eec*¡rounls ror¡ll o*nå.nf.atorçd la täo ebcguto of it"i.{.

[,u ùl¡o cÈbor ]md{ Ds¡ ête¡rcftta vo¡¡o formd ?o ¡tl¡sn¡lntç

¡nrpfu6{a r¡ratùocf ¡ lu stÅ}.türìBd, Êã¿c*¿ dqo llvur ôcl¡a !.ll

tho aÞa*oe of an !.s?uc*n6 trn¡g (c¡****, T166'l . IÉ

wortectçtùsert rrÊt¡r a rlngåe cþea of tbÉ üÊÈu¡d.lt teçrt!üed

ooatæ6saç oactredlol¡ glvor ¡*loe tt a rarloe of o¡.oLllatloo¡

i.¡¡ ttæ l"pvgå ef, A¡:i *¡'t*tlroùane årr tlra låva¡t of botå uo¡usl

trr<i "tl,Â troatod t¡Eûa {tectruetyr lia¡æa ar¡¡j Çolll,na, 196?}r

tùo eru¡rtltr¡t]s of tt¡e +seá1tntXorr¿ bcfng 6,?eatcr J¡r ùh€ llvsrç

of tite lattor. tlro oscit.lat;toas rs{r¡¡ qontlariç frr¡r e¡ l%i

es 9ti bøur* eftar êrf;¡.tÊlstrûù1o'n of tÍ¡s <leaùro¿Ëm egl thc

m.¡tlr.sra em¡lrlor úbst tluy uray æfl.eoÈ tl¡a Å¡rfJ.uo¡rcc of

hortsg¡es at Gos¡t stôrgs ot' tÊ¡æ clrcuit 6çpt¡c,llårrg ùluÐ

rltth'eeds u.f ,1]''. O3m*iretsee. (nrfa 34 l'rrftJ,¡or dl¡e*¡oood oa

p. 3t'i

C.

;ip{dWJÉ¡¿

,".e olrcady tronûtffi{f (p. tl i, tho eyaË}neLs cf ,Ui. fn

ouùo¡rey lÉvçr €ütelngd. fffi petíolrta ¡firo hnd dlad Ia an eùÊack

of, esutø lstëfrllttüt pocÌpûFÊd/B rsa fer:neå to bp tærcarwf

sppßio*t'eûtoly tcnfot rl aÞovç aonsr,L (teeau:Ay *Ê Alr. t 19ú5¡
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hlço tß åL. , 1!6,6 ). åfhltc rlblr* ff¡ldtXrgä txllæùo fü¡i tbc

baõGf türr¡þflø¡taÊtc ;'rl-,1 s:mthotera lc bfSÈ¡¡r Ëhffi üor&l fn

csutù latæfttqlÛ porpfU¡¡rj¡ed. ar ñÊ! baæ üËGçtlf

ropcrüd {oeffifo ¡ß [L. 1 LÑ?)t al¡o tn porËfrLa vr¡r{agsta

dft fr¡?ç!æeût,e ps¡?ùorrtar Hurrç ler aa yvtl ro ¡¡çol oVltløoo

to lu¡ttc**G tüûû türrt la s ca¡,r¡al relstlû¡bl'p btt¡5e€n btßir

lErclo rrf ütô ûffiyæ lrr liver d seffottûtåm of tl¡l

dåascro. fuvsrtbllc¡cr thp ¡iurf"farlüy of tÞ dÍøtr¡¡€s¡cea

of fiorgthilald,[ eatÐoll¡nl râ,tcù sccur botb lD foatrûdttai*7 eaet

erp€t{mletal' ææùryrfar eorrpled ultb tJto f*ct that brpaGfc

¡U,.,:r äprtêËtaro layole êso al'sü ¡relcod ig tln lettæ ecarllu'm¡

haa oorn$tutod o*reuwüantt"cl ovfttoüG3 fer tht Þro¡¡6¡al

lüåt Ln tü¿rl,Ùcd fort¡r of & d:tacaso Ê tffitlc lrÛlflil lcad¡

Êo wtr¡rctlx¡ûLæ of Jr,i-å, rylÐtacc (flerlotb å! ¡1,.f f966).

D.

t'.€u¡attæ

(tr

llrÉÊlßk a# bfu co*mrÉr#f¡e h¡nrq Posh¡l¡t¡{ a

noú¡urtffi år& cauld ûcoeu$ foæ thc {nstFoqatrd nmËcoåa

sf .1¡,¡l ryuÛbatnre rütcü¡ óa.s¡gÕ udcæ thô *nftüæGe of a u¡úæ

çf dln¡gp¡ &Çl[ ttotcotdð mó at¡callamad¡s c€Efr{nñtt (Crrcr*tolot
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196d1 Orm.i*, md linppaa¡ 19d?nrÈ¡ liappar and Srontcår¡

19&ll Firp¡nr ¡l ¡L. r 196S ). Ihl"¡ 1¡ ¡åø¡ Í.À få6' 1.Ê.

Â nry¡cr.o¡r's$r€Fñt¡rf os$ùrol of tbo rtnretilsÉ g#

far Â1,¡\ $t¡lûoûs¡o L¡ ¡rrqrosed (erafsg ) Lffil" ta ràle,h &o

imctåru æÕ¡ûüpfofsor pætttn 1¡ eottvatsrl by cælhl,aaÛlm rr{€t

bsæ. flh.r¡ & :l¡Èrtçolltttor eo¡tcetttüetitn c¡,,0 ffTn haæ

(uew flål.r 1966)r or of, hæ loocety bound to pfittet.ä

(n¡¡*æ md lacao.t.Ies, 1969) t¡ tùp fsetor rùleb doÊætnos

ubothnr or æt! pmoê¡¡cttoa sf årÂ llt¡tb€taüç oËsutfl. Ït {a

Boeürrtatûd, tûrt tbc oporl,toa Gilglto for tüo ,Al "4. cy'Atheù*co

grrt l,¡ npr**lly Þto,cilrod Èqr thr rcprr¡úrr¡r eßl tbst potFq¡r{no.'

üGfc drt¡Fr Èf dfup1"Êcfs6 hns fi.oß Êta btnrt'l'n6 rúÛr õ tho

aço¡6*Dü<rr¡ åorçFnc¡a tbt ryr$rrÍr of Â1.'Á r}tr€¡ttarre.

ÀltbruCâ ao Cryfdæcc tht Éùn ¡otåttlty of ¿Ii.,:r ry¡rùl¡oterc

fiù f tttr tÉ eætrrol,lod by fgeðsek ,¡hfb¿tLarr by beæ br

br€ül €ÈtafËÊd (rco p. tolr f¡h1¡ ¡¡orri.bållü-y t5 *ùffiiil tE

Crsntc*Er I p6& r

Å ae+ondery matd*¡attell us tb ¡rocrtbùlÍty tùat t¡ha

l,u,trqaolltrla,r coocG¡raËsq of, freo hnæ øåagbt b+ louero¿

ù¡e tE rge bæ rreçrtfçç*Art of llvo* @f,ãytcos (o.6. cqÉocf¡f€Et6

pJ{5*) fworyÉd t¡r Ës dotoxlfj.catÍo* cf for,çtgn cbçmlæl.a.

E"tg. I.ã nlro ¡&or*r tl¡e r+let.iæshåp of e.åerocoscl. oyûoclrffi.þ

rryut{rral¡ ts lfhå ¡ætnslrr of thø ¡che¡u+. Ía a ocmprúroalve
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alnxfy of r ts ,sr of perphlrtna6gu{e drugt ascl vrrlo'ua

4ortvrttvoE tl¡a¡r*ofr $absck ¡¿¡L. (ffæ) rn¡m tùst purçügrra

åuåueLq eÞt l{ty raa dspodæt m s stæicaXlf h.lfilor"ed ÉüùGr

æ sd.rls 6sÐup. tTr¡¡c ærlÊÞor¡ sræoatcd übÈù drn¡gr vh{ü
cmmt bc m'etsùolfied þf a þ¡drol.yttc læohaof.rm þccar¡o af

a¡çlt rtclllc fsatorr a¡r.t o*Ld,sttvoly øottøll*sd ar$lr ûl

alre*f lud.loetad fry Gmj,ak (røø)¡ åmronrod bæ

f*¡rçatl.ca ír røc¡otrrcd for thá"r p$ÐGerc. Ït bsr reoontty

M dmtrnt.d tùôt te Ëmo¡¡l porffiægslê d¡ngr ia¡&¡et

ee r¡nilùrd¡ of cfteû¡wo¡ t'-J+jtu æd b! {L¡¡,fs tl ¡1. r 196$ )

tüæ¡ Þom lt¡Irür{e¡ 6f,a cr¡æÈh*lrtr (}raw*rr ¡'''h'tt.d

ud ;chütxol¡ 19f{f ).
(¡qp ¡¡f Èbe ao€Ët{rq¡ tlrnr*bnol¡¡ to €ran;tcikf ¡ trypotho;lc

rsr tb rdélly vaslrl.n{lr s¡¡d appêrsctly rmrtlut€dr r.bsfonl

atn¡¿turoe of ûb Ù$ueåag eow¡rørËdr1 liellrver¡ Oralch

(rf66) pofntcd osrü ûhatr ls ftGt¡ 6 largç n*ntùor of tbro

ec¡rld h rhan Ês oætr{a oas of f,l,rs Þl*lo cbæSsl 6¡lÊt!ãrrr

çs*trr osf ûÍcù äen b*m fiauurt Lutttyårh¡ally Ëo tàlo oopabl'a

sf fãdnûfug r:¡porl¡oætol paryUf:rfer d ca¡rùal¿ of tùea+ ru*y

bo pffiæelsd ¡r rün¡càsnl mlogrroa of, b*æ. tÞô Surt|,fÍ.aoû1oe

f,or ûh p*opoenl of t alnglo con Írsroeær elGo la ùorod oß ûfrt

oür¡rreûtæ Chnt fu ã&ruft¡nco$* år&å{t1Ðf,r of årå aut Ðltc 1n

ffiûilrats tÊl,aü rJhæ g*vm æl,qp protluc.cd eur{eß frLuorsro€üoö¡
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dl'd aøt r.noæsrt lùo ¡eg6 of por¡lilprrl-n rlnliÈoätô, &ôt

tùß lrxbrofæ dln¡g anl bræ c.q¡etc for &o *æ ùfH{6

atb Eaû ätffiç¡*art þy tgrÉ doororcod flr¡orpsoe¡r¡¡e ob¡r¡rud

¡M bßtb þ¡æ a¿d /r-I,1. rffira ûddrq* Êo l¡I¡e s{¡l**rr.r eod{¡po

&* û**roetrd qntbcl¡ of ru.rl c¡ffitnterð å¡ rÅig, in $p
Fsar*æt of ¡¡¡1.4så tßer hsr bcm ttæan¡stsatËd by df¡sot
weåår¿aqë¡æõt* of ül¡o geÊ1våÊy of t*d,r ct¡gme ('*¡,mm ¡JE gl.,
Lñt ¡¡åfaËbl n¡ &l.r, lgds).

i'-lGlr tüo ¡ttp+¿tr¡ù1e* ttrtû tùl oçr¡ûrslllac ¡pea¡Ël,r¡r ll
atroct"ttcd uf,ûb n¡otær ÍtæAr Oreto¡c (fp6g) dGrN æt o¡clude
fûr yorrf.bülty t.htt tù¡ rt¡uatrrnt gËrc for *¡.¡. oyrrtbt*ro
fu r¡roela$Çd üttb attoffitÉar EtA *Ër thÉt ;-¡'utbncrr of
tÞo oæ¡nn oauld oÊcur rl.thlç tl¡r etteolrdrtm, Jt! årraady

BtoûtoÐd (p¿! ) ttrrc p<'rrlblllÈ¡ mr dl¡q¡aeont Þ,¡ xm{cara
åqd l(l.hrchf (fACó¡. TË ta ¡qcn rþ.Ê å¡'t üÉ rltÀ (Aontr

1s6) tr afisr {rvr¡¡tsrtogsä¡ 1g66} ¡pecteô ü¡r€ãrary for
wotclt qra&a*r m I¡ûæ@ vl.th,!'n sæll,s sttocùondrås.

Ï'rlrtrc tho ml'toaÛrmdrta¡. al¡ßtùor ,t of .oGÊ o*rt¿l$.m cslrle3
f.a tu¡btbl.tcd by cmr,eryilxnd,mX (Ê[¡gûü d l.å|lnñrGf rg6$),

ko¡cl'oL (1966) ror¡m üblr cæpountl {¡srecreit porarûg¡rLa sSrt}r*rf*
tn t*¡s ouåh¡rod Ghåck oóryo llvor r.raJ.rr; poea*bly rhc to tlro
feoÛ tttcf {û* oüil¡írÐf ¡tn¡ch¡r¡o tnclt}dos l.wo cf tho cr¡æ,ttal
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tr*hrqffig Saürplr

thÊ tilhß¡rttsu; of tSD f¡olruhrr!.R. ãrNS tho t¡¡po of

õÌ€üütl'o lerimr Él'ch eü¡ld Þo rccpøt*¡*bf,ø hav¡ bGÊ

extsrlrrly rætsed by b'atræ ¡l &L. (r*f*). Xt ner

Ç#lf.dertsd tl¡aû a d¡fest lr tl¡a oprtuÈor r¡on*¡rffüg a

otn¡+tr¡¡el Gn¡rc carld þo rc¡r¡mr¿ure f,e W dæÉtÉt

*s¡ructæ Gf, l¡àå hcædltary ùnr¡ùlo ¡rorrsrråcr. îùtr
s¡arryûfoü L æBrtfÞlo rrttÌ¡ erml'drrr {føS) tbory r.bd"eh

poeù¡lator tüat tär ro¡utt.rrg J.t¡nlËüd e$fåetmy ef tt¡*
fo:'r;¡Þeåæ ¡ctd¡æ,i,e cq¡ld bs æepøelblç fer t¡¡ß eaifrtrteti,a
of lsüen*t grorph¡rrån cst¡nod by vc¡v rËglr ¡åoaos pf t*h¡axr¡e

rtrrrgu.

AJ.tû¡Tûattvrl,y¡ ec I'ctrlotb, ¡i 3Ir {rpt6} porrrücd rñ¡Êr

fnftæod ry!ûboclr of å1"Å nmtlrgcsac clrr¡lrt alæ ocrn¡r tf a

6me-3te çtofrot lod tq dscresced, l^t+ulc d .rq¡rrellôrr hs.E

urtl¡{s Þe tirlr e*ll ¡ Þbr o*nrplr¡ Ro&nf.6l ffi rtcrùm

irgÉt ) rorre{rtùê thù {a såsç th*to ür8 g, rgtle d.ff,ærluocr

ta *o ¡stsc+f dcgtqlâtlm of üfæ Gaf,feùâo

f?ro pr''occrr of 1ffieÊfoE of porpffiæ r¡¡rrtberrr ru

cr¡ltuñd ltvor ecl!.r by ctorntita (Ar*f* nnd &¡ttnr¡ t?6?b)

ao alotol.y ro;aeÈl,Gd tù¡t of täo r¡mübrtr iÉrord Èy d,n¡tp

t&åt tls ort6{bat ÞyFûnbont. (ernrlc*r rg66} çc¡ ¡r*td¡d to
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{ncludc a weÈ.mf;u rÊrsroùf ùsr¡r bûsrrtü'tùßot¡ atgÈt bo

cøtrollgd rü"er clætal pügrur.ofsfÉcË"l oos.ll'tfofl} (rU¡rglqa

ært Granf.cËi¡ f966 ). Of, tÞo qdt'¡ lßæotd GæEts¡ÐÊt t*ælnod

ficr tbcir offoct oæ porpW-rtn c¡rut&crlc (Crün.td¿ d t'åPpart

fg6?¡rÞ)f |þ3r rc¡t ¡mtæt fffi¡aort rore no¡mstr .nctcbolfltt¡

sç' hærsgåt atôb r¡ ¡rrq6pttæaa æ¡t tscto¡Ûsrwoe ÌiofcsvG¡

tù¡n dt¡fusttæ of po¡lptqË1n rydùorfå Ëy tl*lo ctøottl¡ w¡

ffiìFrrnt*d bf l*fbåþr¡ of, Pæotcla !¡ülùß¡tc ud ùf ¡sæ

(l&wlp¡ cd ûruiakr 196&). fba cüaraoterlstioa of

prpùgr{n ,¡rdh¡ûtlgrrr lry sterofdl f,r¡Ut11sd tho ræu!,re¡ratç

tûocrtse4y fsr asolÍdertlr6 tho offactr Êû bo ¡úryolologf'oally

umantç6f\rl. Þìlrrtly¡ tbo ohoele¡l ¡tn¡ctu¡o [ts lhår?fy

cpoclfle¡ l,t ror futÐd tt¡Û æfy e l{,m.tto'd n n of rtcroid,r

uttù ft-H cmSføurrtåø rsrú poùaæt irå¡tlom. 3ioæsÈly¡

y€64f mlt æornt¡ s# ûbese Gqlrorsd¡ uotrtr ltçr{rodl fnrBåçfrla

e¡l¡|$esla ran l4þ¡oqrd by eæatat¡3ütssa û5 Ïoly 6¡ !Oæ!t.

Ilr;l-rdly¡ tùc Ln&¡attg GffiÞÕt¡rát roFE ¡rûpl,atolo6É.æf pfoctt¡str

E¡d uere alao oapnblo of ¡ùt¡nrleúlng haæt brøa¡utholta In

or¡nbbnotd tlm¡c (C¡u'rcu, und F"apFBü¡ Ê9674)' $l¡r"ûh¡¡uorer

asÈu¡¡al hocüær Í$s Wlflr üo agGrsrã*o otreÍ¡tost d aer¡to

iartsætttæt poæùryrl^B (Oof.O*g m¿i Rl.uLagtsa. ì@¡
Heltæd n¡ n¡r" 196lÐ.

Kæ'pa¡ ¡nÉ oæanrok (rpgt ) wrBooed a rM tùorwùy
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auclr storotct cs*4rouuÉo t*fgbt +p*rat* to laduce Êbc rtathoclr
of ÁL¡ r¡mÈhnüoccr lhX¡ J.r s¡bo¡a la Flgn 1.5 d {¡ þerçct oa

¡ a¡n¡bor of, crporfømtsl oÞrstraßlotr. (tb rstc of botr ta

tùs raproüaloü pscà¡rrl¡tp bnr etrendy Þelrn clLrer¡¡trct oo pF9 . )

Ffntly¡ tt trne forr¡xl tlmt tt¡s +glrrr',llrnttl,Cor of weû th ¿roÉt

L¡ettoat of ttr* sQal'-eLrI lãdr,.:carg *¡ÊrG rÌ'r.rì#irsFü*{vc¡ly l*actj"ve

åtuJt¡esrc ¿tf ps¡?l¡Þ:rlu *yr¡ùhecå.€. eeoøtxly¡ G¡drlltlÉil of

urtdÅ¡¡o d,ipber*ato gltreuro¡*lç rcld {t'Ðüt-gåuetrrÐle letd } to

tbe cçl tr:rød cOtl¡¡ tnful.T¡.lterl eÈr¡r.¡ld l$¡.h¡c+¿l grorpüEfflf

elnrthcsle. lieppac orl<I Grpslak (fyøO) ermsådorac! tlrte

tnhåbåti.on to he a rsf:e,ctlon of tl¡e tst¡nrçrøåod¡ ôÍ' f\'ag

rrl,ot'{rtd L@¡¡çor tc :i.usetlv* 61uo¡¡nçt}Ldo wJ eoraÇrgr¡ tbËû

thc ån¡h¡otlor¡ of porSrta r¡mthllrtr tc drycnlm* æ tha

ga¡ñt of uacoaJuügüåê rËtrold pñqrffit Ea tbß cell åt ånf

$arûtcufar Èl¡oc. fbe aet*vttf ef, l-rl,lP-6ltreuronyttnnrfffoæø¡

tha æe¡æe rrðpmalbtr¿¡ f,or tbo tran6f6f of gluourcnio relt.;

t$ *torotdr¡ tc sÉ*accd tÐr ltlrP-6lueuronLo ocdd rud laÞlbj.tod

by äF-{s ttcrc{d¡. i1'.Jtc¡raatl.vçlyt cct{ve atcrs;l¡fs eould

e$ñ¡dulatp ln a altlrntlon ¿t¡cb Êt .fÊrvetlaü or istle of

glucoec Èu th hf¡dmly*i.a erf gLulcuronlrtcø ls Gaåût¡cadr

lïtr"¡r ofthm;6b s æechsaloç for øalr¡ûo.tg*a€ a balaaeo betr*e.n

tbo aaryuat of ecûlva *ud Luaettvc atorold *¡trtç rltlrla tlrç

cellr thlr erc$anfu+r c,BE bo ril¡ûurùGd ælatlvoly eæl.ty.
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35,

Iiappaa ard Grærtck (rpgg) auc'wced tbô ropno¡cl'o¿ of ÂåÁ

s5müÞrtaoe p,ostuatlon by gluooee (1racUuq g¡ 8L. t fgdltl

Ì.Í¡¡nrGr t¿ ¡&. r 1ffi6o) *t tbo pocalblo reø*lt of suctr s

diatr¡rtmos. Is tl¡"a eehore Prolxtted bry l{aptso ard Graalolc

(nr€. 1.3)r Ë€ relativs rstec of 5luc,uror¡ídãt{on ad

gluotrrorrlóc b¡drolyatr detecut¡a tbo tntraaellul'ar ¡¡ollÊét-

traù{o¡ of froe notlve sto¡uld rùícl¡ ln tul1r ætq¡oüoa vlth

þ¡¡q¡ fþr ûbe çotqrnr8aor elte o¡n tbø àpor€pnoÊeor psotell'

Itu¡rt ths rel.ettv€ otn¡oeuûrqt:Lon of eaclr can æatpl tt¡o

rato of hoæ bloeyutboala tn q no¡srally ftrnetfcry¡J¡g Ocll'

{r}

Etþ¡¿s
¡\ltetîsü1vo trypoêoaos for eoutrol of ÂI'Â sT*'

ùb ta¡o htro Þoon, prtpo*od. Tho svfrleæe for tbpco rLll"

be ;r.uæarf.red b4rf,1ï. I,abbo {tgfil ) ts" ¡roehrlat€d t}¡at

drtrg tnÀ¡sod poz¡úr¡rrln ryl¡itrocle cø t¡o oreplatæd by

J-Éu[U'Èlon of tç¡æíaal ocftlatton bry d¡r¡g¡ tdrfcù reaulte

tn eecr.rumrletfon of $.rúìII. th,l,o ln Ûusrr reaulte ln

reductfon of fì,¡smatø to suocún6te a¡d lnÕroq66 of suoolnyl-

CôA'1Iþl¡ttor.æwpotadt.apoatulatodtoactaÉq

ct¡brû¡ato-lsrluccr of rlllr eyrtbpta¡E formatl'oÉr The

ovLdeA,cs that æcotuyt CoJ\ doe¡ ecournrlato l¡ lxxllroct1
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tbø clafuo (t-abbo¡ lÍu¡r¡m¡lda ard Oelaeilfqr L965) tUat tfie

rlce dn Ål,Jt' Ëtmtlretato ts pt¡oodGd brlr thg qppoârÛGe of

n Ëlt ÊücclEyl CoÂ u)'utÌ¡otace haa not bsou reproduct.bla

ol.tbeæ l^n ûlrtr laboratory (n.1. Ha!.ah anqf W.H. Þllloüt¡

perso¡al co¡gÊllt¡ntcatlen) Or t4r Ïht¡uoka¡ Tode an([ Ittla¡ohj'

(fgd$). Hor*evorr üþfs d,oe¡ æt afffeot ttrro s¡aln sjr6ut¡Gt

pr€cÐtod by i,abbe (tr)67 ) ttrat Boæbv¡{tr qrntùèsls I'a

reocndar¡¡ to tnblbj.üf 6¡¡ of t€ffiiDa[ oxldEüLcl¡. La$qr a

htr4potheala alæ¡rortulate¡ lt¡ât naü¡raL porphyrlaa qiriìe

rlue to a gWrtlc ûofocù ta tlre te¡slaal oxldaso øJnet6rp.

a¡l tIæ r¡¡ocbanj.^ær of ùl¡ø postulsted q¡etem 1a descrlbed

fully by t.alrlre (rg6? ).

If tc¡;¡lnsl oxfdatlql f¡ defeottvo l¡r tbo p¡gôagê

of po¡çhrrtroßElc dr.¡6s¡ thq defeetlve ¡lTF aldhoala

uC.gflt bo o¡q>ectod. &ß eehool of Cbæ6þt led by @$doa

poatulatos tñ^at lù ta ths AIP t'evel trùt€ä cqt¡olE

poqûErrtn bloc¡rülretLa. Suppûrt for ùlrta ldoa r'ra¡ t¡raù

r¡aløate reô¡cod tlro ÂÎP levo1 ln llvor of rat¡ c¡¡d

ct{pulated. po'rfr}r¡61,n proùrr¡ûLo,n (Ca¡aoe¡ f966 ) . .4&1n-

lqtrat{ou of Luo¡t.ne (to raiac tho ^âfP level of 1åver} ra,e

êal-d tE rgduas tb lLvor porph:r¡'Ln codot by SCIÉ

(lott¡lfeldt, Labbe a¡rd rlldrd,ctr¡ 1961). Sed,o¡ul.d lptoxl-

catlen loræe tro ÂTP lqtrcl or¡<1 rcoent ældcnco that

poræhrrfn poduotton Gsutüôd try dnrgs ls a¡ooclatd
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Brt¡arr{ly wttlr lousod å1? ratbsr t¡¡a¡¡ uLt'h laorea¡od l{ÂU¡I

Iov.etr usa f.rrflsceatca1 by OeJdos apd GeJ6oa-TÜtök (f 968 ) "

Itl.cclearÈÞsttbowcÙrÐl'gmofeotÛrolofhsgl

syffN1osle ar¡I {t¡ dorangworrt¡ eltùer uaü¡¡rally or by dntgc'

le not fully underatootir It i.s ¡lG¡ih,sps lplü rrotluS ÊEt

sny poÉÈ¡latc<I erplôD6üåon of ecnrte lntcctulttont porpÛtyrla

¡¡Ocd¡ to covor tbs r¡ø¡rologC.cal sygptqËg an well ßt !þ€

rataLrrg of ÄLÂ ryúhotaee levela.

l+.

.{.

Irr ndd,LtLon to r€trlroesJ.ou of tlro syntüoøtE of /tl'A oytl-

tùetaea t¡y haenr lt hns boc4 ú,øa t¡l^f¡t tlre ectivtt)' of, ÂtA

ø¡r¡¡t]ÀetÊ¡¡ê cen alËo bo corrrtrolled by !æeo (Oftsoill gt gL..

LïG]-I È¡rrbæ a|rd l aGr€11o4, 19691 l'qrrlott, t$euborgpr slfid

îalt, Lg69l. In p.¡çlally truffn¿ed dûtrJ,æ prsparatLots

obtalre<l ¡iræ cfl.de otürÈctü 6' &. åt¡fg¡4g¡, (Burnbarn snd

l.sacollser Lg63l.¡ l¡bo ad¡L{.tton of haær reoults ln fnfxtbtùlcnr

of ¿iI^*. cynthctale ectlvlty. fba eurym Uaê fo¡¡nû to bo

sxtrsely tonßl'tive to thtå coe¡routd't 4crii ttú'ru' tlon botng

obùalno<l rrLtt¡aonceotratúon of haffi st 0.1 ilij' Itrorevcr¡

ïfamfott, !Ûqrbor1Btr an¡l lbLt lty6g ) foua¡ ü¡8t '¡rt¡t,t.o tlrs

qctlvl'üy of tho actlvaterl fonn of ltjlrs ensltülÊ lúûE sar¡lno¿1y

ffùf5 tod by lram, tbp nBs-ocùlvatqd f o¡m rat bercl¡r affeotÈd.

In a ôüudy of tho kr¡r€tú.cl of bsæ rrhlblilon of Âi*A

e¡mthotaae Ecúlvlty, &¡rahæ and. La¡eoltee {rp63) eotrna tno
lnhlbd.tton to bo noÞcolrI'otfti.vc Htùh roatrnct to 6lyct-ue an¡l
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.tltutl.on epar{,træta ectabLtsh€d t|¡st thË ¡nh{Dôtton t¡

rrçu*rûble, Àltba¡gb e ir l,newvsrr&¡r{¿ plot of & E;lr¡atlc

drte idlsetr! Fr¡.ç EçDÈoosxlcütGl've ¿ûlblÈtær thlrüs auú

rrtoollrc (rpt3) a¡rur att¡utf.os ts tbs saptlu¡ar rrlrtl,ouhtp

brtrssn ÊÈ¡ æour¡Ê of arldad bes ¡gd tùF &,6Ë0Ë ef {üùfbltlsn

Êf .åi Â rya3þËa¡t s} thy ar6crû thit tÞß *úfÞttloa tc

r¡ot tbq ro*t¡1t of a cfsplo ç¡s¡sùlcereüråc rOcctlenr Þtueea

l¡aæ ancl s crtalytXe ¡{te on tb tsæJrug. åÊ tlLrcr';rrln6

ttua n*ù¡re of the l&lb*ttmr ûlæfçÀ, {lpf#} ena <lt }bttef,l

ltl67 ) *rr6grrt ¡luac thp l¡û¡1Þfþr beero u,o atcrlc

rreaembtqpoo te tb& ß¡bctr*ter tl¡st tt la an elæple of

tsgllcstor{cs lÈb{brttotl lE ìÍ¡fGb ft 1r Ðot¡gÈt ùbt tüt

Í.útbttor alÛer¡ lùp confuæaetlot¡ of Ë.Ì¡s ¡ilrf,qrüû ¡o Êh,nú

ttr sffìtntty for tbs 6¡brtratc lr¡ redrecd {itoæottr C|¡ægn¡*

eul JaæËrr 116)¡ sÈn*È{!s¡r t965}.

,À nrtd¡er of lrou t+Êrnp¡rroltr auï ççt¡t poxt¡bl*rr

alro lüDåbåt åI.A ¡yr¡tùoùano¡ trut Grü asÈ roerty sl of,foaùåvc

g¡ l¡aco¡ *taelf, r-rf haæ.: 5¡roüpl¡A te¡teçlr oñy h*auO5lcbtã Éd

u¡"oglotrÊa ;¡re fq¡ad Se be tülbltory eil s¡n¿cl¡, bå$þcr esncroÛ-

Èrcßtoa¡ Írirc r6¡u:trcd tùs of frco äåôü {esrúg*| mrt

Ja¡collolr 1963 )'
t[+ g6"[y ¡ltust$oa ùn râ:t¡û npnpfi¡ætl€aet porgùçr!¡c

sectsulaÈe durlug er$uttl¡ ol' fi. ¡gþfg¡tf¡Êt Gr€G'ur¡ ú¡u tfoo



39.

grqrth oodÈrss l.c d¡flnl.ant Ån {rø (t¿¡cçlle¡r 195S}t ot

Ëo ræo ttr tto rlaùb¡dr of, hræ f¡ ro&rood (t"cacllls¡¡

l.frjl$,. tlullo ao wldg¡¡ße t¡il Þt66 obti$ted 1àfßb lndlsato¡

tht t$e ovcrproduott,en af po¡pbrylrl¡c lry e*rcù G81l"l fr t&re

ûp lnarasrcd lcupl¡ of ,{It rga&otare tta¡csllor* 1}6$t

toGo tå ¡å,r t9ó?) *t rraE f,ouul¡ le tnùsct cella¡ lù&t

s*ofgønülc b¡rra L6b|Èltû{t tùe ryuGùc¿lt ef porplqrrlm frow

glyeim ffil i¡-oro6luter:ate¡ but Eot frocÊ .åÅ,4. (Ens¡üss *n¡¡

Í.a¡cellsrr L96tj. fbore *ttrtu6r lutfeete thût ¡tj'Å

rluüoùlro 1r tbe ¡ttc f,or mgrÛlvc fesd¡ceh cøt¡ol of

p+rpùf:rln bLorlati&crf^l Þ ha$eo

Ïn tntsot c¡llr poçpùfrla lrntGbßrfi fFæ Éf¡teÍao od

d-oxo&lutsretr¡ h¡Ê eot from .ÂIJt ¡n¡ found to Þe Lahtb{trd

b,y pa¡r!¡¡â n¡aleotùdoc (asJao¡ üd ËÊJdos*ÎÜt{kr 1963).

tfhtlc tü tl aot cqa&3sred tù¡t tho acttos of Êocs oonpoutr"r

l's d.{.raeùly m ÀI-rr t}'atùotceo¡ lt lr nrgüs¡tc€ tült Èbr

¡.orh¡eod s6n*tùed¡ o,f .å'Ld\ 1å Àre to tb f*rsÈton of an

Fur$qo$ð" tÉlbttof, !ùfÊb fsçal¡r¡ tho r:*e of ¡ucclunte for

¡äetôbolio fÍùrlyr otùor tbat¡ å"1-¡{ ty'Btàgtl'ür €!Ðr} ttn¡¡

tl,rllttng tù* trply of adoquato ¡æorgtc of subrtr$tû

{e¡aJcos H GÉJdo¡-Îðr0kr 1?65)' b psootratdon qf

l^ntect ecllr by WclooGÍde å rould &ot bô ox¡rectccl to occ¡¡r
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rondtly Êlt-t thLr oon r¡f,üEttleü Gnbct {aùarxrretqttoü of, tbl.¡

narÈ äo1è difffe¡ft

En

erú¡rß
Íhåt s rltlÅter ocntrr¡flffr6 qcq$m'læ¡ to tÞf,û Lrr

Il. lEùpnei4¡Ut c¡lrt¡ ta rabbåt r¡etåc*¡Loc'1+or 11 lüúcctedr

atÊbo+r*h ldlreetfy oafyr þtg t$å üo¡* of I-æ,rar¡ Drrflrâ tüd

g..611ùäü (f #+ ) crA LarÅban an*l l'.oËdðq (fp65ï. Shace vqr'lcsra

foutd ûùaù tb lnoorpornÈteÊ of lÉollod glyefse tnta hû+ffi

yar e$,edly redhroed Þ c¡oecmle ürø¡ vùsrsgs tb¡ !'ncoz?tlr8,¡

ttræ of lebollGd Ârå. lËtü hå# wr bertÍy affe+Gtd.

furF i¡ lo lvåri**c üÌ¡eÙ tùs ¿ot**Êy of hopetf c ¿tLÅ'

;¡atÈltrs{Þ on bo a{ratrellc{T bEr fr¡&¡ch åÊLbttlær ÍlreElel"-

(rg6! gelæ tåât h¡æ rud a urnbar of otso*'eotal por'¿r&Erutu¡

h¡A as cffoet ou ùb¿ qffiorfu af ÁlÁ f,ffi eltratr sd 6l'¡tt1æ

l"n pi'tasbp6lr{e Lrolatcé fron Llvûrr of gufnao p;lgr tnû¡ütd

uitä l¡¡]Cr æd lf¡"w¡r ¡û ¡1. (ffgg¿) rsrc rmbrr to ffirtnstû

tahlblttos sf Al-å ryuüotnc¡ ¡ctlvlty tÉ hssogn^stot of llv;r

firw .¿*IÂ tro*Èeê rsta r¡cltrg Fffiololosleal oæo¡Gr¡ltfou¡ of

Èesu {0.ü} uþi}.
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5. rTE¡tAIg o{ ,EtS IÍDP$rIP I{rælmgrÂrj.

1o allG¿nlato ttro a.yupüo¡ca of acuto. lrrtertulùtmt

porpt46'lr a1rotdaaÉe of po¡æhrrfnrycaL¿ corrErouda a¡cl¡ ar

basttu¡ate¡ ic obnrlor¡¡ly Lurportæt (CofOrorÊ, L959).

Ðlot Ls Blto fuportarrt clace a bl& oelùob¡ntratê sontoat

all.evl'atoË tt¡e cLl,nLooi. csdi.tton (WeUarrA gg SL.r 196t¡a).

lio¡rovor, glucoao Hrgpree*ear ÂI¡l e¡¡ntftotase foruratlon

J-n oxperl.ucrrtal porpbl'r1a (fscUury e¡[ ËL" 196$¡ lttnreF

gl, å1.. f!66c). In ttre caôo of trho hsrsdlto¡? cordltton¡

lú l¡ae booa suggeÊtêd (Orotf"¡t alnd lr,c¡r¡rae¡ f96?a¡ Iiappea

and tiraratal'"¡ 196S) ttrat ühfi f¡ dr¡e to hjgb gtrucoco

car.nl,rg efffofont $þErw8-1 of J.dtrcín6 stæotda by

glucuroatdatf orr.

iheelvo dod,ng of Pstloata rrftb CeEIylÅ f-s cLLnically

effoatúve 1¡¡ llræapy of acuto tntg'mdùtsnt uld othor

porph¡rrf.ao {notorâ gå ü.r l"95ti¡ lfootts çS åL.r 19611

sotors Êå SL. , Lp66¡ ÐooÈld tg ¡1,, f 969). orJ'gånally

bsecd oa tlrø oonûgpt t¡¡at boæ7 t¡ctet ûcor*rn¡.latloa uny

bo re¡po¡¡lbtc for tbs di'se68€¡ ù1Þ tro¡tusat nor* hog

uo obvl.ou¡ rctl@åt boeL¡. gl,slwt tÐst lntravs¡oua

furJscÊI'on of q¡Èochrot¿e c (La''re eg Al.r 1968), Jt$fli
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{ero¿aoc, Fl'i¡,foa"* "n¿ $crl¡r€'6r 196? ) "r Ív¡rrt'do*al

I-p¡¡oq:h¡te (notrea l¡ SL.r 1968 ) affanl¡Èoc por¡dqrrlac

aro *ltfflc¿lt Èo J.ntorproü ln VI6t¡ of tfuo t¡acsrGal'nty

about tbo sff,ectlvcüoðô of ec!.lulsr pemetr¡atlor¡ tty

tlroae cotrry>ourul'e.

Îlro dlfflculry lü a¡salal¡,g ûen o.lj¡rtc'ar offecf-

i.verær¡ of troataænt¡ fbr a dlaoaoe wblolr raay uldoreo

slrcútanoouc æula¡:Lon á.4 oþYlcnrC. tlol<bez1g (fg6g)

curætrfae-d t,hþ p¡ìEeÉ¡rt pocttloa by ¡aylng t¡råt

nthorç Lr atûll r¡o ratj.snql æthorl for c û¡¡deoouüal

o¡çæoú Èo tÈc t¡ìañtEÉxB't of, porçûr¡rrtaa¡ È{¡È a ðroat

deoX. ha¡ bæu &r¡G olrready Ln torortng tü'o tuo¡*811ty

fqtgÉ.
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Ileælto t¡t vn"y g¡lnat FrGG¡rÊ.¡ råtah h6c ÈûËn sedc

tarar'ds tmdosstn¡rting bctf,r diËnâtl'Õetly tlot+r'tså$nú d {ü.t¡gl

lnth¡esd p6p&ffû.ßr th¡ pr*codÅlg 6c@r8t mko¡ lt ç.[est

lùst tùÊ ffnaf rilt¡op ¡¡rÞ $nÈ uæcq*lvo+ably lltobltrbtd

TKI thaü ær.rclf rork, resätn¡ tû be don oü ¿dldr-rf.|ltþtarc

CIsãtrol "

ft*ro appo*ryd to bo sÈ Learü tro aroq. of ror{c rôföù

Þlebt sffitf{tti.lto ul,tt,gct€ly to tù€ urrd#rrtæ*3lsc of ¿ft.À-

¡¡r¡,t¡Èo*o¡ö æüCsL. thc ffåÐt of th¡¡o *ec tts d6yìË1op*rrt

of ¡ ÐÊ¡¡oc! of rrr*¡rr 89¡rù r,ærltlvs üûan clrtfuç¡ o8ü¡

tst ü nfgþù poluft tltrsìtct $ü¡¡tltstùYr Êrgâ¡l¡r'Eno,nt¡ of

*tT".{ rry*hotarc ln nom¡ef ùi¡n¡sr ln tù¡¡rø ørpor:ùncatal.

ryrtffi ruó a. cnlùuaed ålçk o*r7o aslle Ùhlðb tÞt

P*eþefollçr €Íotrp t¡aa u¡ad üe ärscotef,rllly' lbâ dùrÇçt

r$r#Ftitåtltc ¡¡oocrrñËÞårñ3 of *otLvlÛ¡r ür eur,b c¡rttæl nfgfrt

ba e$¡actød to æ¡þ1o ffu¡or d#Èêlrt of tho lrl<tt¡otlm to Èa

eturilorl. ;t sf.dht aåeo h¡åp *ttlr ¡ra'blooe ü¡ßb o¡ rùmo

.1i-1. tyulÈetna¡ ls actualty r* dc; lggt¡3û or ot¡t¡ttlc tb

a¡åtaebæ*lrlc.

ths cootr ¡$oa of vork Gt¡t roræod tle*l¡*Xó vel tù€

atw$¡r 01' tb æ18üsf 8L'1' :i¡tTÐÊbÊt¡io ttreif. ¡a hffilldg¡ ef
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"

lûO atolcçult,f Ea¡ü¡ro of itt"Å 5:tËtb€tÊt€r {Êe Bnopattlol¡ :tte

cmtr¡otr cäa¡actæåotl.ec üd rfhotbcr GÈly a slagte rffit/B#

exl,eta õ*Fr ¡ ucrft¡l bcrfa for ænrtderlng oolrt$Dl of tto

a¡õtäorllr. .A filCIylçd€Ë of lta ectúvo al.to soul{.! atco rcl3.

fbc4lit¡to rlcv*lø¡nor* of r¡netflc tûtÞ*tær *r tlrerqpouùtr

r6mtr.
ft po¡ùnpr *ould Ðr nptoC thrt Sult{ntlf at loort¡

tb. trþæÊ lnt¡ oln¡ noæod, to be {¡tæ-¡slatod" J¿ hilé hson

tnt#od tùåt r{th sÈ Êccrl¡$qts Ðsturw¡ont ef A- i. n1e*ctar¡o

of ao¡set ll,vrtr¡ pa*rlÞle l*elatlen of tshn ewïrps froæ a

ü(ä¡58ú rucù ar G ltrer¡ rall¡blr üs sl{rast rg"llrltcd

guantútLot¡ rf#hü bo ssnÊæplaÉerl. tbø uæt{rocGêdly lorr

lsval¡ fu{rtr in aore.l llver¡ fnrctrnted tßfr ådco.

tlrts &aåt repcrtr tb; dw¡lo¡ruat of a aænltlvc

¡gdi,o-dææLoal ru¡¡f ftr éJ;t tyttlntc¡o {i¡trfng cud Etl.i.oÈtr

f969) +nrl *.tl qrpllectf.on ü<* Hielo-or¡garr{,ær* EBå Flffit ar*t

snlmf tå¡mrop. -in nrùifùioUr tâa mr}rno lrs* bêüß p¡rtfnfly
prrl'fâ,ed fru tùe llv*rc of, g[rtãåa pl$6 ædo porrpgæi,c rrltü
itÐ0 u,t proSl¡rtaery str$l-o¡ of lño æsre fi* partl¡lty pn¡rdff€d

prcp¡rctLm¡ e¡fu¡

Àecaulo of thc extræc {n¡t¡blltty ef Âr"Ä-e¡¡atùoteao ln
uútscbæ+tr!'¡l prt{rcråtf€ûr oþtritrod fræ Êhp låyürr of p,ar¡rüyrtc

6¡rfn*a pf.6;¡ tûltlrt ltudtq ratatlag to Èh¡ ¡ltdtooùæÍ.cal_
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B6rû¡rr ûs sts$fftü uH ¡*¡¡¿ftortlon p,rooc'å¡rorr fotìl sgrlcd

ot¡t oa roltùll p'.gæðtlg¡Ð of ül aücfmâ obt¡fneå frou

&. ældÊlr



t46.
gg4gEE,¿

D,IAIJärÌI#'r; ¡tr !EJ, !&ÍtrFDti

t. (ÊqÅqplq,

.,!lti (dtro¡¡fr,ua õâ¡t, ?9,,i pnro)r ç9.Â ltrg,, Fr¡æ)r úi$l[

n8 p¡¡rrldoxal Þpùoof$sts rsro ;¡l€sÊ pnot[rcto. ;*olutLcna

o:f r&gco scmpouul€ wËr{E at{urt+d to çrlf f .i¡ rritb trt¡ bc¿e

?q/d ÌrsrìF ¡torçd arÞ *lyo. lltç-I¡å-Ëu€.cjnåc aeld q¡¡d li¿C-l-

FJ¡rci¡¡O Yer6 ***1¡s'{5 f¡"Ery tlrp t'.4r1{ocl¡oalea} CetEtÊ,

,1l¡.¡rdrq*¡. fJ Â¡lÐr ussi ^rt¡tatäod ffosl íinJ-båSS¡¡o¡¡ md ,1Å

rês p¡rgEr*Fc<l aã tùc p-tolt¡m m:fpibm,lc a*rLt að detoflberL

by iillfu$t {f96il*}. å: J+ eüt! J"Å py:tolee trp¡.s'g.a.Êparçr.l frrcr¡

.ei."T-Wf ead tlre ¡r-tslçeqe ar:lpùoaåa ee{tl aalt of Jå

FÞaEEctl?oly, bf eøddtåat¿o{il, rÍt}r acetyl ReêtoË (LtreËa nud

GrmÍckr 1963 ) " LcoWl r-iùoae$Ëtê tùÊs ;rropured fro scstte

snû5rulrld,Ë,t I*Hrc+ æd l{tù¿raa kpdraxl*lo a¡d tvl.c+ rosrlrstaLlla+tl

(Åvf¿¡orrc f9f5). ¡olçtl.onü of ro+þ1 ¡ihoo¡ürnt€ !rs¡18 ¡torçd

fmtsa Eü -15o. lbæ (ferrre Frotopofr¡hyr{n) anrt heæ p¡:çto!.np

rêFÞ ';t$Gß ¡xaoducta. bêtütl,cnø of, haç,r urÞr-G fireåly prcg'rr¡rorl

r¡hffi roqutrort ra d¡scråbsrtr by h,r¡lùaæ ad I a¡c¡tlor (f.ç63).

Â.í/l la.s d6¡¿ç4 Þy füc€lre fI"o¡.furstr, Baale¡ wåtEurlæd¡ ßd Ì-rüC

r*r¡ obÊstnôd f,roal À1d.r¿cb or Ë¡¡lmg. thrÐ ¡.ffX ra. ûrrf.oo pe*

crynhff læd ffwl etùmol. trl,¡ bace {:xats$ffi} rae tulsü rnrþ

cryetatllsart f,rotr ctùr¡s¿l t:t¡thortq¡rd mr! vru*1l.el,t, f956). (rttrsr



t. ?1'i1\

càæ{,ealr u3f,o¡ lfrarøvor ñratleblor sf ',blÊåyÈlccl RoaSoeü'

gldt.

&!Ëf,ms.

Ilko*¡rlrate h¡ffer¡ rers ps+psrcd f¡lø@ 3'nLI-TJt* cmd !ìEIIFST¿'

nr¡d acstrüa Ë*.¡f,f¡ra *Fæ acotåa ralcl ed aodltæ sc*t&ts '
$yrådfæ*eeù¡Ëc Èufìfcr mo Frr;Þored þf adju¡tluß üb6 fü

of çql.utfffit of gr¡.rl"çI$ne rdtlr gleclu! r¡e*få* ecl.t1. ¡ìLll

otbor b+¡ffeæs tle3o propared by edJuotta¡¡r tûn 3*t of *sluüåeas

ìr1tù !¡Cl e¡ ltf)E.

W.
(t) S'or ætrorl"octrtc ûtr.yü pf A¡r Gå å'.å, tàt rcagout

rn¡ ffschly p'rcprr*d €rea roqFrrod *r a S (u/v) rolr¡tts of

p-dfn¡ tùff¡æ¿no"¡ùæ¡mf dçh¡rdo {rr g:lactat o'ort lc ¡eld c cnùalElng¡

tei (v/v) of ?û':,Ftil:€lråortc aoåd ¡ur1 {l.3i*,o (rlv) or HeËl'

(u¡rt¡ rpsl (}mf.çkr rg63 ).

{Þ) Eìor drtoctúq of Àt¡ åd À¡ fi gBttelec ou ehe.oosrtogm¡

ttro ru6prt rar p¡qpæd ra ¡ l',t'' lvfu) aolutåoa of ¡r-'di,ætlryl-

ætrn'¡Þrns¡f<fù¡lo lu l!': IüGl trùI.olr vqr dtluÈad rfth ca ogual

voltsm. ef aootono {goütr 19ti8)"

nRr¡ftl¡ l¡¡l¡l¡¡p' $rrc.
ãJ,¿ rr¡r r rchrtloa of o.T;f¡ þ/vï ZrS dlpÈcmÊencoLo

{ffr } mA {r.O!É {r/v) 1, ri.,ù4r I e-(1r..æowx-5-lù¡¡oyLomsofyl )}
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bmscma {Olæt¡Ur Irc5lOF} tu tolusls. f,}cüb FFç ffid F{iI}f}P

trðr{s €ùûsl# ltoæ lbohnrd Ïnltnmoaù eo'

@.
g.y;, fuþ) c*o-n-c{tr (gcck¡rd Ïa¡tr¡p*çr|lt Co') rnr

arlpo||l1t¡d i8 cotntl.lt$tloB flulct er¡t t&o eatttu¡v hmegsrlred

ig ¡ blmdor for fi æl,nrtoe.

r!Éa

W tr¡na*:*¡¡r¡i as va¡ù*d rrLttr t![ tsÊÈIt rr¡tll tùe

¡¡çåfuga ro¡rr oolourlÊ¡s¡ f;hel¡ ulË vqüsr fsllorrod by 1!l ISf

¡nrl rrt*r agnlå. It uaû tû¡¡r slrbrf e,"ttt¡ O.I!I gq{itf¡

follored by rnto¡r utttl tih,o vagt¡lagl vrË$s æt¡trntr " Ï't vaa

Btor5d et åa at ß rtræarr¡toa lu vetor. fu¡-aro $tó¡ lt xee

oqr*tllÞ¡a|¡ó fþ ùhû ool"r¡æ såth tb* roq*û1.êd tn¡ffor.

pååËbp&¡þ¡ (Fhnnaofa¡ U¡rprelo¡ ;,etdalr) nao aç:lllbrcttd

*n tñf roq¡trod h¡ffcr fûf 5¡Ê læ¡t t{ hoa:æs bofors u8Ô¡

Qorst jlþr).,-(tl+ì (AO-g* !E S] l]1era€¡ Cal1fo¡çla] çtr g.epercd

for u¡o þr v*drlng grftb SÏÍ l$ir fottouert Èg votcr w¡ttl t$f

uarnfatr r€rrD SrFt*Ëêlr

w {rorsk} rar pro,p¿mct üF e øLur'' rlcà ùråcr

ft* rc{*hù of rnt¡* åÉ ãhå&ßr* for 9O cçccnrtg bofoær rproldtqt

enr 6ta6 pletcr. &p th.tn lryrr e.br:øletogfsfÉf Plltcr rrüirto



lr9r

rJ,råsd et l{r5is md stcrqd êt tùË}oú üen¡rerratur+.

(rtarænctcl

û¡r¡raúfu l-\lldnrn) ræs å11d3ú to ttad l,s rrgtæ før et

IeerrË 3 dgll.s brfb¡c u86o Íls g:slr YsrÊ eqttl&ÍbrtÈsd tn

€ól$qð ütËb rÉq$fred ln¡fførr.

1, ån¿mr¡,.

åLt ogltr*lt v6s$ c'Ì¡Èsflnptl flro*r lÈs ínctltutc of

!{+dteal ryr.å lfeûortmf,}¡ ;-,e{sßße f.¡S*tsåder :,auth .Åu¡tnrlla.

sÀ¡¡Uf.,Ejkg[, lff.:lat¡ o*lmnÉro ctetrd¡ lrËtç] nelsa {r-6 mtbe

okl) rreteÞtqg J¡5ú] - Fu $.

&tl tñsfie elbåæ rclcs¡ volgstag betwcm ¡'5Ð - 30(.} g.

&s sültnl¡ rrore f,oatcd

fr¡r 4t Þpurr t¡rtor to Èrea*mmt. â g of ÍÏLÇ l*t['ìe ffiæeadôd

fr raûcr d ådË1*¿siErnd ornally. .{fte* ii+ kçrr tbo

rnå#ÐIÉ r{}re k{¡"fcá þy e È¡I nt flfl Ë&¡ llsü*l¡

, fu gi.æåe u€stÞ f,a¡tod for

,þS høur¡ boúora r rslr¡tl,æ of Åi.a (lc W,/nf ) sr fnJ*oÊod

r*¡beu$ånosñrsty. .tlÅ vee e&inl¡tcrod et thn nÈo of t*o$ e¡fJ

ktl,o bo*V rotglrt¡ ,4fler Bl¡ Þotçå thç etel+tls r*qrø k1!.14d

Þ¡r a bLote æ tÏ¡o høerl.
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Iorl¡ilX ooatrolr¡ oltùer ¡¡¡È¡ or 6ulaøe Ðtgnr u{¡re

etsrved for &8 hou¡c bef,ore hl.ltlü6.

f.filen ka¿rlag trc cnånirr tbe trtrur¡ rfrlÉ retiryed

ürtd tlqm{Uaot*It cootred on leç. lltto&+rrklla csfa {¿ofated

Þy di"ffç¡qutlnl osatr:l,f\q¡atfoa (s+rrap*tt*r æt ä:a6shq€¡

199s) Ead gftcr wlsùfÛg ån r)'fl$-l uruonono $ars d}Ínfty

r$anrlmdod [t o.8$1 sÊiaf€te æn*¡t.lrfsel å*-4i úrlt-IËt" ar$

3 x tO4 ËUIJI {frü, 7.r+ } u¡leßi e Po*tor.t LSvoJüæ bfiÐQ6ülter.r

Pn+Êe{ü eoûêütriatts¡ of ætÊoôqÊri¡Éat pregrrrotl$D¡ rrü€Ftl

b+ivom aë & Sü qG'furr art*qtgþ flnsl vol¡'$¡oe of tiÞa

rl¡spipüÊtoÈt tfotyÐ rdJ¡urtç+t to ê€Gtâ¿E Pf"ûo¡a&rniïrf.e f:þos *

c€ñtiüt ml6àt of lfvor (¿t e u¡t veùcþ* of ttvor/nl of

n¡¡¡¡mgler¡), lbo e¡1ûoaüædrt¡l curpæstaüÐ scrc dlapoc¡ott

f.ß r$nf l virlr¡ rnp.[r[y f¡roæct* g¡l lto¡l'td 8t -f,.}o' lful,s¡c

otlranrioe çtatodr etl prüFÕrtrtfoas ups¿l ffigo oota f}.ono¡n

æl ttb*wtl.

IçGpû¡çd a¡ &eortbed try ltofinr¿lY

8¡ nå. (rg6r' ).
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Äårlt cbåehour úürÉ ÉrË{i. scråc à'1r cættË¡Þrt loJcøtlaË

otr 3ùenylìryctraslüð (ntrÊæ Ëd B*ch 19éä). nee¡Ë,od eell¡r

obt¡lood fFæ tho Þfêod of, Gba* Þfs4È sèso fvwcr to
ddËrllr¡frû aolt webr*no¡. Ëçllar firaotlatnted b'f egt:11!,brlum

catrl,ñ¡Ëptlm o¡r e brryårrô ðerüËl alùrusta <feualù7 Sre{¿d
(xat¡t rd ¿{tùsrül.r zÑï)t úÉro ËË?fded blr l.r. ,f,.F.

Htlttæ of tùo l.lçps¡.6,69'¿ of l}loef¡sr;iutrq¡¡ ÏmJvxrr¿lty of

Ådolef¡lc. ,Iùructiotls fTçrl th* 6redåeaË¡ tlfår¡Èed to crmË¿i.a

tihe asü?G üdor of eolla (e ¡, tü9) ¡rer ni ttlnç frrosãr üo

dåan¡pt ecl I ffiùlranÈr r

j. @
' (¡¡¡¡nn¡¿ Êfû¡ËEð) plæta !ús¡rE ürü/¡¡ ln låq;l'd

*ultune ¡r dororlbad þy sgmær cnd Fstelagþæ (fpea ) æt

ffisto aotdlln€r orcc¡rt tht tb rpfn*& cod¡ úsFú geætmted

acû gtcs La yc¡slq¡llte for ll d¡rf¡ þsfonc trm¡for lnto &
e¡Êrlsst colutltn of î*r¡L (r"pl¡A)' ler¡v'eg (r-a J.h*bæs long)

rrgra lrxrryosúod r&ea tùr eeedll,agr u€inq 3l-r* rockt old.

&lt (frnngt¡¡¡ yFl¡j:qñ'tq var llmm eæ¡ry) pìaate u6t 6ãsvl¡

tn rern*åqrllte at e5o fer 3.1 dayr oltb*r ån tùe 116[t al

druúråbcd by Boarrtum md ¡béorsçF (¡.9&¿ ) or lü år'!sor¡.
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. lr 6ö11 fïroE ànæ¡oCtounte

of ¡pimcù teçce (at¡ r¡i saa fep¡rd by th þEüê cbepprse

wtbd of, spoa+er asrå s.-ltrtwr (f*gt, ) tr¡ u h¡f,for (¡c 
"f )

cornûaxs{aß G.J¡l.í q¡ç¡Þãsr ti.0l,:rf l{01r f}.{¡I}l isGlgr !l d,

A-ffûræptoGtbffiGf 6úd {.,'t$l tr*c-frf ba.¡f:forr P¡f 7'B¡ tho

en.!d.o træe6oasto rÉs fllËcrrcrå tbrÉudb l*¡ree l¡:¡çra of

Ïjf¡recloÇ!ù, (elrrco'peo i;¿¡¡n Inc., Hev Yotti¡ ïf .T., t "lÍ..Â. ).
::iuÞset¡rracü froctÍoaÉ wôFÊ preperc*l St .'i* .to tlo. BQs$ð bufTer.

the flft*rod Èoøogsnnt{û Ttlü etoÊlÉfr¡gertr at lrÜüü x 6 for
I(.: ola¡tcc cu¡rl tåa psllet rs*¡cpoad,*<t Êä tbp o¡roc h¡ffçr

{f*nsf ro¡.u{Éç lo pI } vf iû¡ gættrc &*lag æ1 rtirrÅR6.

$fuù çf lâr sltoebærtrtsl oentæ¡tn¿Ûdoa rBl ?Gflrlvûd fiffi

tib.tr euapurlø ¡rf csÊûr.!'fr6tne â6ûf$ er abavc. Ih,e ptLleÛ

ïür r'!üilrr¡ndsd fß tt* ltç!€ bsffcr nËaBil tùåcb Ùbs Ê.æsfG¡Pt€-

otùmol ra6 oüf,ttod (ffuof Toluw 3 tat ) 1a a p*¡¿satËfwJh*

ùæagc¡¡laqf r

frlc trp rupt¡toùcnta fru; tha

ûh'att oË#ttfT¡€rtÈiq* nf,rl ÊæblÐd md ewrt¡rlfrrgüd st

å ffi$ x 6 tot 10 ætnr¡tot ùo f(Fröyc r¡æy of tl¡o úloropllaaË

fmgneata¡ æd tbß f!êllot raü tlro¡rrdod. th,G Gt¡3lefl$rt{sËlf

wlr coür{flrgptl at L5}$ù0 I 6 for Ê(l e!'artos qgd t¡ùo pollet
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¡i6sr;Fpo¡¡ded, tÈ bt¡ff€ç. (fUnf vol15lÊ 9 usf ) *r a E'otÊc¡¡-

ËtveJhos b,æo6trrl t€f .

¡ffigffgn sero preæ¡¡ùd fræ tho prlæql3r T.eæøl of ftÉÛ

G¡l*rç en¡d ð¡.k €rûl¡ (sÈioX¡Èed) ötÈdttnüf ¡.fìË¡toGùlvefy bry

tha pnoarqh¡r* ucod to ¡repera tb ua&+d eJrloroplact

fn¡cÈ*6 frqp cptuccÞ Lewso.

6.

W r*ae arppl{od.t4r ,i!F¡ stfiËil¡{ *tb.e;¡ ir¡Bætmolt

of Blosbæfttryr t;h{Ysrcrlüy of lrtæ äorr*h l.ttX'et¡

(:,trutn Ft) ræa auirfrlÍsd by f'rofeüsor

å.1"'. I Ltmmø¡ irsÍ>ûr@ût of flf odrw¡S.af r'lJ'r ;lpnaeb ÌÞåvorg{tyr

ttaytc$r Vårrtor:|.s,

W (str.afn :r) rtr cuppli.rd, Èty qr. tl.l'i, t;wtllfer

Ì'tffit 'þrlolo6y L'ttt¡ Ç.5.I.S[.(].¡ tT*f.vora!,ty of ;¡1nbßf¡

^4*ptffinf. l. *L¿Å*¡. s*: tu S+FEl¡l4a ss*c p¿lüofued m

elcpor of wllt yeaat-c6u,r, &. Gtlel}åe, va* w*tnË*f.npel ln alogty

å€tr elsl¡sc of, t!¡o f,oltætng ooa¡rooÍ,tl.onr Ü'Ptfú (v/v) esaf,¡

t].*i' {uft} y*act o¡trsotr Poo5lú þ/t} neetn brotrb m'd

vltæåç 0e0Ûf+?í (r¡lvi'
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efffi{* gf ffiqnÊËÐ. Ê. uûirg.E wf üfstnû raaæù4car.ty

Sor I8 ùsr.rrr eü 9$o çnl*r H* f-r¡ e æd,l,r¡æ ¡t¡rllår to tbst
dôtcs4bôû Þ rùffiert trd ælor¡Satkf (fpy, )¡ ùho coreçr*trstlm

of f¡{fæ ywrt str*ct ra¡ læ*n¡d frø f:iå td ü.5iå d
ægÞütei:¡tt t!'çOgF; bt/v) en¡ Îïcm 6$ ü.:¡:{ (e¡tr} u¡rc âddsd.

å. geß¡ß¡U$¡g üer €rf'lin 1n tûr ttÉþ wsdtrm fpr 18 høuns aù

3c,s to*U rodor Br aûû ån vþormrely ah¡¡I*m*ùåo cr¡IÈr¡lra.

i *çta3e êIBl.ü asllc of ¡¡. çÊrrüfIî+r n6ìê êDrnro ln vdõrrrualy

rftsklnq sertta eæll"tûæc for tË hoürs âû 5]o fü üù€ usdtç¡r

of Þçù*r¡al M slq-t"erâkå. (rp¡*) t.n Éråeh the glucoaç þeo

fç,pteasd bl¡r f;e. *odåræ lretate¡ a6s1a, Èro lllfæ yeart

r*t¡rct ¡ras lqøcd f,Ëotr I to *.5þ, S, t+rucJ.+JinÊ nas grÐrrb

bstsrotrçf*rteatly tn tU f.'f€Ê¡e t?Ca æ. e¡*udlss) at Ê5q fcr
l¡ dqyr lr¡ tü[¡¡ ¡¡s&tt*l of ]lå"rnnrp gS êL, (lp¡ó)l or âü g5o {s
tts dtf* for l¿ d¡tr¡r folloryçd ùy ¡¿ hÈßrrú {lh*¡{nrûfa ¡t
1ß5 für eÈdlolr

Çn¡4Ê,o+trref,tô .i-SÈer Þtån6 ¡*r"r.tr.o enri ffi lË
crc)*Fî t¡:[s-¡¡cl ù¡ffq t¡.*l ?.1) tho orGnalærê yerø auepe¡rJod

tn fred¡ b*rffçr û* gl,vc e flml crymdü¡tætåcü f apprtrnl¡¡rst*ly

15Ë E*g dÐ' uol€Ètlnf arø tùoa d,is¡arpt*rt ln Ëo fotlwlEg
hûil[¡êr¡ I,. ¡¡þlå¡LfJm¿ g. oer+r*Fråî coåtc uarrÊ bæoeou by

FaËûNo6 lùo ce}l nrryounltr¡ tbçr* tlscc fi¡fqÀê tüp pns¿sr¡rÊ
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Gell do¡orlbcd Þy |r,rfnor nl. lL. {rf$c} qt ¡.5rû(t{ì t¡,/tne,

ulhpla argmf,ær csl drùc{r rc¡¡ r{eorûd frtæ bæokm crll

ñÐffirlo¿a bg odr'l{a.6etler* et 6¡o(Ð r 6 for 15 at.n¡Èao nt

f;o. lhnc.o c¡ùraotr c*rnte4¡sd 8tl * 31" ç6 proüol¡rftrl.

e,. ruÅlÅE aolLr EêrË Î¡¡rneate$ ßBd gÈ&ed tñ {Jro8}{ tr{¿-
ftrl br¡ffer (r*t ?.¡¡ ). ,{ ôoll ct¡¡trua¡rlan d,s Èo sdÐß bÊ¡f,fcr

r*s pe¿ood onoq tbrcnrgþ t!¡û trggfu pFÉsrÊrrÞ cotrL et f f L35

It"hrlla*. CeI l d*Alð anrf ¡xrrerylræ Ëfgtrloõ v{*i't |.lþænod,

b¡ cør*rlfr:61g aü gr-¡(r r g for f rolßrtoa*

{H.c . i .B . E?rl} won ulnts{nsd

$Ër€ 6!þtla ta drr4c ræi.-æ,ffobf c cffiltl,øø in l'ladlrrll $

coæsfsfw ü.45å yc¡rt o¡t¡uot fi-areolte*¡ tg!#I. to rrl of,

&{r üt$a lmerrletcd lnto f'I b*Ê*oe of Ìîecllrs s *t¡d geìrn

ür dÈre t@t-cünü¡rsb*c crrwttttær¡ ¡oær{fsß: to }Ileuån *¡ ¡1.

{f*65i far 36 hrrro. catld :r6lre ha,¡rye*ted a¡rtt r¿sc$¡ed a#

óstgfbad bg t,¡¿sotlae ttpt6j, C¡¡r¡rle stg¡By*r¡Ë e¡ùrrcùr roût;

ætfrld frq tìF6õs6,-drt¡d o¡Uertúæe by tùo u*Éo*l of EtlorohL

4tå¡". (f+fA[ urln6 *.o(]!þ{ Dùoæeßta b¡fforr ff, 6.9" ftå
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lWroGO x 6i tupornåt¡¡nt rra¡ dial¡rrod a€:aisüt ùlre ¡æe

h.r{ìPs¡, ch¡¡r¡gód Èrf.oo¡ f,or thrco to four bq¡ra. &û

er¡g)r$É îrÊt tüored fr¡osta, Lu ssall rÉelc at -15o.

f\¡råtLed ¡nroporat{oa¡ of, ttrs ens!¡res verìe obtetnod frqü

¡ìfghûflgbåå Såf (croolceø rtrol'n) qc <1s¡crlb6d ry Raeax.ey

gû IL. (f 9ól )' l¡c ürsyr¡o ua,r InrXflerl to tùs atago of flrat
slutLoa f¡pn ÐIll$'-seplsdox¡ ðo1u6 fractl€n¡â ïorc poolod ed

tbo e¡¡slnnø prcc1p1Èotod by aømonLum ttrlpûretc. Flroophto

uao Bsßoved frop ûlp rectl.aoolved protel.n Fre eLpt"tate

by dlolyafc agalne* ü.G5ll tld!-.$Cl (pn Z'A) æ¡¡tatntng OÇOlH

ÍS1.. îhr Intlre ïs6 ctor^cd. fronen in mqll vl¿rt¡ aü -15or

nrrs ¡ll.luted viüh O.li': gç¡6r.*f0l (fr*t Z.g) ae reqtrltrûd.

Dflrrtl<nr uao a¡oÌ¡ tl¡at tbo aetfvlty Ìrå6 apprqx,luatoly 1O ¡æroler

of euccl.nb¡ntroxaralo acld prþùaoa/3Q n1n:taq,/ml of GÉEyEo

eolutioo,¡ ac dctc¡teimd by tb¡ uethod, of hsr¡fÞaû (fqg5).

Gn¡do e*traûta of tho ans¡ruo lsere fireÞared ñæ

Þ¡qfllprfohia ol1 (ltrnln B), €;rcnu or¡o¡.nJght !.n nutrte¿t

broth. IIro haryo¡ûsd Êrd traabd or6m,ianr¡ rocrÐpædod ln
1.5 to 2 t¡IrruBa of, o,l!i trt¡-I¡Cl (ffi Z.g ) cætolntng o'låT't

¡no6neafi.n¡ acetate md çì.O6l.f t{CLr wor'e dfenr¡Êcd by ultrra-

¡oul.c¡fl,oa. lbo ¡orul.tlng urr¡rærl.orr s&s cmtr{frrgod for
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,0 HfEr¡toe at lffir$Gti ¿ I qar¡ tihó Þt¡È6:l,f¡j"Êate rl{gcardod.

lbe ru¡rermaËrÐ,t, rå{alyeoC grroln¡r€jht q:ntnst t.}¡B aosìo buffr-rr

*Ê"a ütor€d frsrq, t¡r æeLl vtal¡ aÊ -15Ó. tho evGüFaGË

pnoCola cdnÈ€nG of, €poe +xtract¡ râ¡¡ ¡+.u ç€/nt Ft¡d tbo

eaËlrrfty (¡nea¡.rrorl try ùlp rnethôd øtr r;tartræ{ L955) fn
ü'o5 s¡l rå¡t 5 i¿¡*otèü of acotyr gftoaFbÂùo degÍradoqlf ! *rlnutos.

{i. ¡ Ftor,Ffn¡,t#lrr}¿

lÞt{mùrqn. qf 
'å.È,$'

.À¡..1 la trtctrl-onçrttõ sætd ßrp€rlrstsntu çf l"rcubetloff¡

or ln ool$tåo& of r5milùoùlc .s't.Jt-trlCl rcc'o cæurtcd ùs åJ,¡t

pyælç þf tbo prooasi¡lc &ecrtbsd frr tþLe chf'ËÐ (fr" 46 ).

Âftor eoollag¡ color:r *aç dsvclot¡e<f by tlo a*ldi,ùloa of au

oq"ef rohTçd¡o of llihrltch r.oagetf c , fhe æcrmt of iUÂ

ort4É.æf ly pæccat vso calcr¡latod frcm ths rsolar abærbæcy

of tùi.a o+lutiæ, at 5jt u+¡ æe dçacrlbd b'¡ Lírut¡$ lnd

Grar¡lcû¿ {rP63 ).

W
å.4 ta ùH,*lerrrect*s çe*d æBsr*tæts çf læt*bat*oæ

F la^ solt¡ti,onr of tùp ¡r-tef,tuao ærlp&ffita acårL Éatt of ¡1,¿t

usq G{rFroftod to ¡Lt p¡"rrcln qo dorc¡:lb*d Ln tlrtc ehnptor

(n&ú ¡. lbo cs¡e ¡r,r.ocott*rro do*cr{,Þcct abo,vs for tl¡o
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satÍ¡ratton of ¡ILJL vqc tJr¿n appll'ød ad. ûb @ror¡aù of, Ái.

ortgis"ell.y prcroat uac calctrlated fltu tl¡o uolar abeorùtBey

aù 55Ê É+¡ aa dercrtbed by lJrata an<l Grarrlcl'. (f 963 ).

*ihørr ALA ¡¡n¿ .flÂ rere to bc d,etorml¡rod aeparately ln

r¡f.xtu¡rco of bottrrr tùe etùsr e¡ürecÈLoa p¡rocqù¡re of GæuLot*

{rpø6) rar u¡od (noafflcatLonc arc dssertbed ln tbs

rolsvsrt oectfou ).

EgtXuqÈfon qf ÞrtÉFln

ths co*centratton of protoln r;a¡ døùøn¡lt¡sd bEt th€

uretl¡o<l çf l.crff{f 3g gL. (rptr} urlu6 cryctalllne bwlno

plarnrn albu¡ntn (amour i.¡boratorfee) o" tjhe et€rndqrd'

Pdtu¡otLtr+ of I¡aæ

îotal. haæ content of cn¡de extrscta wae dotffitned

fræ the d:lf,f€rmco qreetrø of rsü¡cod ard oxl'ciitgd

pyridtno haæochroseqgæ, ac de¡erlbod È!z I'orra a¡d Jooca

(1963 ).

lotel oùt.orrphyll contæt of plarrt ee1l freetl'oas war

detorrnlnod by tlæ notü,otl of, Arnon (fg49).
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gEEETEJT

Ål str*acty dæorl'bed {p't+3 } übÉ æorexl clm of tån

rocomdr pruJectr cf r*rlcl¡ tbo vosk 1l thlr tùprLr 1¡ tbp

får¡t Fsf'Êr r¡t to ú\¡rtl¡er rüúy aLa epttùstsrl of I'lvsr

rntto*:howtrla antl ltt Gfliltrolr rrû{l clç+ to åuvc¡ttg*to

¡ærsclblo tùen¡nuülo w¡e¡urç¡ for tr¡a@frt of asuGt latsr..

oltû+rt portilr¡rrlr" A¡ a f,lr*Û aqnoetå to ülrla tt tqr

doolde4 lür{t e üÐro amrl,tåvc ¡¡l¡y *it}¡oú for Ai-,¿1

eyntt¡aûaúo tr¡t apcd¡d ro tbåt eoræel tl¿n¡co Êd ml!.

ærct¡rttt af tl,¡¡uc coul.tf bo qurnùltatlvoly åæertlGfated.

Søcoæ¡llyr tt rr¡ *lcctdsd tùet a rtur{y øf tho ltvsr AI .{T

¡:¡nühatoas ver nÐçcGsaEF rlæs ve¡T l-ltÊle t"e to*orn abor¡ù

{t cr û$ süsttÐü.

ra vlsr sf thoçe eiut¡ ln-ttl¡rl sorh otr Ë Þoctcrlal

eüst'rÐ{å say roæ peædoxto¡I . lloyoverr filñ¡t ¡Ûtgæptr to

derct op t aürr elr¡:r rstbod fo'r tbo llvæ Çn$tËG rae lnto

lbó aerlou¡ dlffletrlty of en¡ÐÉe Ín¡ta,þttlGf. fu f¡ct tãåt

ütv6 rtorego at -l5o Gtãs. lar6u eul raryr¡qt1oÈ¡Þ1r lolrcr¡

coupLod vltù tbb¡ neeçrö!üy to obtal.n Èfro m*ywo frori dnrg

tro¡tc{ 6ult¡o¡ p16¡r '":stts üaftl'rt rori!¿ sn llre qmlsal rnqfm
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vcr::f clffflou.Ltr Le a r'eñtlt of tåíe, æd rloaplte tùs ¡lftþ

tüet the at¡fssl and bocte!:tal GEyÞÉå e+ultl i¡srs to be

qr¡tto dlffersnt ¡ {t sas rlñ¡{r¿{füd þ +srr1r cut tn:l.tlal

frottqtno¡y gÊtd,loc oÊ åf. eïÞqFçí,¿aq éãGre€tê 1$ th hopo

thr¡t iË^ffÞf,mtåos qs,i ox¡:aråonoo 6øtnod vrrrki bo uecfl¡l ûa

a 6r:ltle to t*re ctrrrty of tfua crrl^æal GfiEyE16. Ts a roateü.sbl"c

a¡qùs¡t *J.a pnvod to bo tåo Gaee.

ho wdl¡ tn ttrle cþnFtçr rtoaerlbs {r, ) tf¡o cslarlsetrle

ûslrêy of $. ciÈ,îrp*4$¡s ;*;{ ryËbotaöe bas*-d ocr exlst{rrg

grrcootfurua¡ {U} a aüucty of tlre atabtltüy of thæ ensy*e ed

{" } c fsrttal prrrLf lcatf'æ of trbo ûna:/ffå6 . ;3 irettspo

El¡ûu1d ba sarùaoloßd tbs¡t tlrø ¡ma*Ë *as etrlctå.y çf s

plolllråner1y natrñ qr¡rl lilâ attecapÊ se¡ q¡scls to luveetl"gsto

tfu casytre ln auy dotútf . îhs noril; f.c ¡l+.¡qfl.bod hsrrovorr

dne¡rltc thLc l{¡Bo lt år rol,svant ûo l¿tsr Frts of tåo

ür*ela,

I , FJi,,Ui ß¿,

JL.

B. $pþËÊIü*¡ eells rrere €Sd{úü comr-qnåmsbieally ln

thÞ dark ryt s¡Êroeta f¡¡¡epa¡r'e*,J at dogct{.bod :.4 }htorl.sl¡ onrl

ile füasls {p. 'y5) . thoso coll'ibl'o¡ <llolyeed 6;1Ëtr¡Bcta sero r¡sçtl
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tn atl tublq.rcat uc¡k dlrcrl'bccl lã tãls elra¡rter,

&o luotrbatlm s)¡rtoa for aeroy of GtsJ¡nü ectfvlty

(do¡crrUod tu tl¡tl tn Råg. ).L) oottetned¡ ia addltlor* to

otlbæ oqrtmutr¡ purüf,1od E. .g¡¡1 ruceånyl Coå ëfæÛhttr.o

to 6nruornto rueclryl ed,{. AlÛbsr¡dh l.tçaol}ct (fg¡g} Uo"

teÍ¡ot*cel ttre prearrnce of tlhlr eru*:füo tn enrrle oxtraets of

&. *Dù¡påún¡r the $. aolÀ €*tg¡tÞr í$q fotrul, to bts cæon*ftl¡

r*r:r ll.ûtlo ÂLÀ c¡ratbctase actåvlfir so¡,¡ld be rloúeoGc<t la åüe

ÊÞôtûoür T,t r¡¡ eiso detomllüod tLÊt oBtleal Êetltlty rÈ6

ñûâÀBß<1 !n thå¡ c¡rrtæ öt $I¡ 7.,{ |a triÍ"c-If$l b¡¡ffor.

sspsrsts ooutrelr .ùo¡cd t$st thù å. SreÅ¿ plrtpcratle|r coatelnse

¡¡s .AI^ô (or rq¡) r¡rntlsùs¡c ectivdùle¡r

th¡r cnrdc r¡rtfaetr of Ë. l¡ü¡l&ld4t prcâuood åJr¡ tihå¡

rår .hsun by coæsrsåø of tÞ¡ aulapkrÈeüca to ¡ryrroltl ¡nel

o¡trrottsq of tho eoir:ülor¡ 4,3 P¡I ?.L) våÈb eührr (Oomfett

1966). llo sll¡or çxtract uat fouurt b¡ th{n lâycr oùrouato-

efçfry ùo cætsX¡ Á.Ê, pyrrolor 8or thll realror¡ tlra utùar

erta.ct|,oril ¡Ðoeêr¡um of oru¡.tc¡r (ff6d), cltgþûIy eotllflrd e¡

dsrorl,botl le Þ16. J.lr ugt urod for all gtÉâfü. be rcpr,¡it¡

fn F16. 3.1'{ ¡ftlou thùt tb wstbotl glvc¡ rc¡¡rn¡Dtc pfÊport4m-

qlå?¡r botsogr tt¡o ¡r¡ou# of .¡U å fotnod md 6steo er¡cenÛratlau.

fre tlee co$rri qf rlb rssütloa i}'J"gr t.t$) rålclr t¡ ¡'|.ûFer

f,lr ap¡troxl.wotcly Ê{¡ ¡nfn¡toa: fu ot¡o lt¡otm' å,r{dlúlousl"
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W.
*,. l;ffoet of cnrayuæ eoæætrat:Laao
S. l[w* sûtìroc of erø¡rusåc roectågr.
incr¡batioü elxtures csa,ûnfüÉrl {n ¿woico (rrnloao

oülanrùso *toÈod)¡ gr{ä-¡æ1r f.ùI f .li1 }(r(}¡ gt¡rctno¡

1G(,¡ f¡otaoelÌ@ a*leeÍnato¡ U-X,'¡ ;:6G1pl i*,t'i {J'o.t, t).t5t
ryri.doHal þ1ùoqùote¡ gt *qfl" la¡ gsllr Í¿t

auccfnyl çoÂ rys^Èbsùa¡cr Û.Ê t¡lg 8. ÉEeÊng¡ü¡Êfl
extrpct m¡l uatsæ to q ftuÁ"l volt¡so of 3'e) t¡I.
1\¿bos r¡qre fnqrbetod at 3f fn a srr+¿l'a6 vaùc¡r

bûütr for 6o eLn¡to¡ erxt tbn ræctíoæs ünrô rto¡6rød
vâth e nl of ü.3!I trlclrtomqotlc acld. .'!ftorr

cenürlf,r¡6etloa¡ 3.5 r:¡1. of tlro rulrofnåteats vÉtre

sl"¡rod vlth, ü.?5 Ht of l.(.ril eodtua r¡c+tüto esl
{}.1 El of eeotyt aeetou+ adtlod. îhpae aolr¡tlotr
refo batad at !.(xro fçr l5 u¡lm¡toa mt a.ftcr eoolln6¡
1.ç ml of eact' pss trsst€d ¡lth l $:t of åìlr*tl'elr

rg8rcmt o.d Èot¡st gryrryole ¡æerent eee¡¡u¡¡et, ' llrs
rual-ütsr (a,fj ul) ras s4!u¡t6d to pll f .Q råth
(r.ci ç¡t of, f,¡.51 HnfII{l,' æd (:.15 url sf L.fiT'g f¡eGll

ffid ÄÂ ¡r¡rolo e¡Eù¡ectecl luÈs othor (erqre¿cU,,

L?66) . Á.i.Ä ¡ryrrolo f.n, $ro ôilIr!$fi¡ô Layor van

rilG&Ftlrr¡t!. æ¡d eorrocto<l for' ¡Ié- ç4¡rmlo rwroånÍn¡g

rææùruete<t ecaortllng to tlre f om;La cf, tre ¡ick
(l;Nß). (fbtc lattor cor-.rectfou fo¡s¡u1q rses adJuot-
Ed ùrl aålmr fror Ëo sltcn¡-sd luhffiss ursd ÎÉ,r'q.)
Ys,Iurs gtvcm refsr to Jt¡ å å$ the c eXrleto Lnmrbctlon
w¡l¡¡È¡rea.
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exTlerlæâats ån yfrfcù tbrl Hclrlorecatj"c $rå(1 ËntrÞrütÊümts

rrqr$ tlårøetly troated dt"h 5.¡¡rf{ch røåggrlt sbÐç{sd aÕ

qletoctablo J'ffi fc¡*'¡ctJ-on, by tho c¡r-td,o extrncús.

1l¡g sês rlord proocrÞlro ef ûearn'' dooc¡.Lbed ln ft^6. 3.7,

$ea tlËfofors a<loptart rst¡t*noly for al.l of tþ uçli[; roporÈød

Ln Ëlrås chnpùer ar¡ill eÊaûïú voro ad.fuotod to õive rot æors

ttlgn 3-t'ù si,¡wlcc ¿f, /rl.;i äo aü to bê €ß tùßÌ vfrh**lly llnaor

fnrt of tho r¡¡.r.wa,

B.

f.n tlri;i.ie ibtrqctg of [l. enllêur-¡fuùÐs

(¡)

::.mplee qf enldc +¡troct verle hÊld at dlffuùEnt

tæpcralar¡oc f{}r va¡?l¡Ë üåæca up to 3 bours, Fl6. ?.3 #<wo

that tlþ ûËÍNEr€ lo¡tr ovrlr thtø grerled.l [iii; or *ta actfvttÏ

at *1,o" 1?',t; at aoo ml [ìffi of 3co. 3oo woc oboesn tûonefore

as & rerltabto tqeraturo for ¡subsoçrant Etobúltty toat¡.

(r)

l,aulPlûs of t¡ho ê[pdyitil€ ro$e hct¡betecl st tLsfferæt ¡rllr s

Et 3so æ tùG ÈsËIrtff rmlE,friårt€ at tlia ei¡rl of, IEci tslairtcs

ueaa,lr¡rl. &s rrxytåe 't*cc $oat rtsbtE bstrreen Till 7rrÌ snd ?.?
ter tùs ctaùd,ril.üy docrqe*cd *ä¡?¡.y otil Þût¡¡ al¡loo of tàt ¡
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i¡aøtr¡lor of cn'rdo çrüract {t3.3^aa of- ¡rotele/ul. ) rcrc
froinc"rUate{,1 at qon e()o Gd 3Ot. rti.}. n¡¡rthotg*
ãcth¡ity uat deterulrrrl, ac do¡er{boct *a !'Lg. J.lr ln
tJ.l mL rmpler rlthdravo at lrqrrly Irtcnral¡ f¡¡o
cach ¡olutj on" Roa¡lt¡ r¡ìD tr¡¡r''cæ¡'d a¡ tlrg ¡nrcætrgo
ræ|a!,r¡ln¡T of tb3 scttvfty of tbe æ16f'oar u|ltrsrtod
;;;;Ï1,ãl ¡-"1¡æ1o år.tr- producc<r/,ns of protalq,âr)'

^-l r @¡ O-O n 2(.lof o- o " ]Oo'



6j.

rm6È (F1e. 3"3).

(*)

Ji{tzucäf¡ l{rsEer rfl 'bs*{r¡ {føgg} ooacl¡dsd fru tublbltlcn

*¡d reaettrvstloN¡ exgter!¡nclrts tüåt 8r tËùg4g¿gÊf Âl-'.t r¡aGÞota¿o

la ¡n sill æ4,ar¡ (t¡æ cæsls¡atel eÌ¿dæcs for tùll hoc

botsr¡6r tot bca6 pt¡blf¡bsr)" þ ooatract¡ h¡:rù¡s ¡gl

å.srcollto (¿963) fouuct çùÅù tùl'ol eoøpauudc *taÈúI.!¡¡d, lüe

qnsïrøô uaf,y Srca s ð êcÀfla lros chelatfn6 oçEftot¡üd vtr Éålo

pfclrsBt r

In thû Ír3ÊÈrrct rso* ObII sd çubaümtç¡ ucro s¡aË)tlÐê{l

fr¡r atabilúalËGi cb{lltÏr. l:;ø¡lsrnte É*¡tør{Êroat6 had ccteÞrþà*d

&åt &. C¡þfg¡lgltg f.T.fr clrntbctarc aet:lvåty uat æùaceod ty

ry1roxåmtrty {+ût'" *bü lucubsËloût sçstslnod 3æ,!í G"s!f hrt

thåt lù usr 1Éfblt€d dlr¡m thç eoacet¡tret¿ûn of (liil! urr

6roatæ tàF[ t*q}t. (nn offøct of GÉitl fr ËUG acttvlty of tlr

Güæ J.e *crrn ln FÈGlr ].tir ) *c rhown lc Tcble l'1¡ ef$,t

had a dof,stcrlu,rr tffsat pn & rtrÞlltty cf STa ctæ¡ææ.

Àf,ËÈT atmd1ll6 f,or gt¡ roXnrtc¡ at eltltor foo or 9üó ln tha

t¡utesßcG of $liH¡ tibc eryuo leÊlvtt7 FæelnrË€ ra¡ 1?:å loec

thna tàet rcmtalng ta trl¡o coãFürablc coutrolo (ro ¡¿¿ftlor¡l)"

fhp tsblo rlro rñsrr Êbût glyclæ nu*l ¡uee{a¡tc h¡d lttûåo

or ãil¡ cfgn{.flcmt dfeet oa the ctaÞLtlþ of tùo ta*ym.
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&üËrå¡.1.

råÉrFl.se cf en¡dc çrûæcG (rl+.? ry of pretoiVpr )
uerr' cúxsd vt$r hrfïors {u¿uer*bsd b*lar } nsl Êùô p}¡

of, osclr €üsúürod ou a glnoe ol.ectrotlor T?¡n ffanl eÈ¡¡É

acatrttd,oü og l*¡fføry ia eoch aclut|.æ' va¡¡ LÜ r*1ir

îl¡G tn¡Jfert rl¿srÅ eu: tho PIt valuss øÈtalwd vorg r¡rË

folløs: oucolçatc¡ 5.lt caco<rylato¡ 6.3t SihsoprlrnÛs¡

6,8¡ tI-{¡tüE'1øt}tpbff[år ?.ül g!'!"f-$Cf t 7.7 6g: Ë.6$r

¿Stor 3. bs¡¡ra nf 3ÈÐ, 0.1 sl cscælcl of soÑ solrrtlrn
$e¡!rr ¡Tü!ryËd mtt scaqrod f,er Âi-.il ryuthcta¡rs acÈtrrdty
g¡ ttaaerl&æd *g Flg. 3.1. {Uro ÉuttÌßt af, buft'or
(¡ i¡rsote) rt Ë'1 D¡l of æø¡'tle colutt€il vað s:n¡rufflc'"cüt

to iffsførs uitfrr tùs dI of ùb trrstf,*stlcs¡ srxùu*' )
Iloaßlûe êf€ ê¡;¿¡È:rãrctd aÐ ã pcrocrgttr¡p ef Êb aetlrrlty
fn ùåm or16irox r¡nt¡tate'd ertraet (i,5.3 t¡Ésùure À'.'¿

PrPó.¡ct4,/reg of f¡rtelq,â¡' ) .
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GSH (pmolelml)

ttL:'.. 3 nli . 1Ìic r:fl"ect o.f C.'ll on tlre irctivitv.- of ,il .

r¡ytrtlrctosc irr c::rrr.¡e extr¡¡cts of ì.. Ë¡i)h(jr(il. i6rt.

]'rictrb¿rtJon conrll.tiotra ¿rnrl srctlrr¡cl of as6ny' uGre aE
.lescribeci ln liig. 3.Lo cxeept, th¿it tlrc cor¡cont¡'¿f,1 ør
of r,}..ii r+ag varled. Values glvc.n ref'cer to ;',i-.
¡rrulucccJ ln the corn¡rlete incub¡¡tion ¡:j.xtr¡roÃt¡
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¡lddltlm Cq¡cætrÊt latr
(*u ¡

Âf,À cyathete¡o
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l+o 3tlo

Noa.e

GÑiII

Ïrotaarl"uçr ü.¡ oolnaÈs
Glyetm

97
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53

35

55
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IOO 88

Â11 colutforu¡ edJueted ùo ¡rl{ f.4r rdstro adrlod to rs¡DLosof en¡dc extraet (f3.3 ry of proüolq/ul ) to gfvc üråft"nâl coneætraË:loæ abor*rrr llrs onrsyb ¡olutloao rors tJræ
{{¡ldedr o,ne hslf befng aalntatno¿ àt &o srd ttro otbsr at30- for pO uLnnrtøao ÀL4 a¡mthotare acttviùy 1r¡ O.i. nl
aauploo (equl,vatont to G.09 srf of ths untroäted oxtraot)of eaeb eoluËloa vae detenuÍnød qr rJsscrlDcd lrr hlg. 3.i.Reaults a¡ê eqlreaao{¡ a¡ ûìo poroætago reme{,nl¡6 of tboe_ctfvl.ty of tbø or{gtnal r¡ntreated e¡Iracte (11,1 q¡"oi"
JtI."ô, prcuducc{rne of prote lq/hr ) .



65.

(¿)

Ilmtdorel $-pùoa¡ùato oxsrtod a cor¡d,elerablo atabLlf.otng

effsct an Êbr €zy6., lbe affect of tbtc eoe¡roud üror å

forr¡t-¡¡o*r porLod lc ctoarl.y ahoua Ln tsJ"g. 3.5. ¡ìfteo 4

lrsrrc st lscr 6t1,, of ùte cetlçfty p¡€trrat tn.ùùf-elly

ræsLn¡dr GæIl¡red vLth m"iy ¡+Ct,{ ¡n üÞ,e oo¡trols (a.

addftlør ).

(o)

IiLg. J.5 aloo droso thit ÌitTA lr¿tl s doloterlsu¿ cffect
on tba rtsbl,l{üy of tlre oat¡w¡ actlvlüy roæl,nlag et tho

or¡,i of, !¡ Èo¡¡ra rr¡r 15," leae tÈaß Ëtt ef.liärl,soæfilnt (r

adéttfour). lu aocorrd"mso rilù¡ tho oboereùl,on of ;ris¡ry¿"

g!, EL" 1$66b)r tbat ;lï Å ryttbøtato actlvlty ln ltvor hoøo-

€coatee paæ clnoet doubltrt ïüËü I ç*l'; Iifná, r¡a {¡cludcd ta
lncl:battqr s¡txturìùù¡ AJ A ryntùertrro eêttvlty ta cn¡de

srt¡raoû¡ of $. lÈæqt4e{ ror åt'l hfõbor Ia tbo proðoüce

of, 1 ¡si{ i,;i}Î¿T.

(r)

rrtacs tù¡ rtrbtllÈy of .$ ¡ï alr¡tbotase in cn;dr r¡trcctr
af $. *4ptftr u¡rl átðtü¿¡d in tlre pnrancr t¡f ühp

chaletlng r6at ElnAr ttrn effeoÊ of pot¡l lmr eù tür
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I'fe. ,lr rï,.

efl'¿ eclÈ¡ pf år. úrsÅ**t.
I)rrlrtoxal J-@¡tato ad llIAå, adJuctod to Bü l.\t
uorì¡ addal to roprratt or¡rt'er of cn¡de e¡tnct
(t¡l.o ng of Þretofn/sf ) ø GÉvo fl¡a1 craeotrntl'o,u¡
of lO aud, 1uX ræ¡lcùlwely. O.1 rrl ræ¡rler of
Èlpro GE^syE roluùlon¡, tryethcr vftJr s contr¡I'
(vftfrot¡t tdl'3!,cr¡i urre !.uroaiL¡toly aæa¡rud for
,J,.'" ¡)¡rrth¡ta¡e ectÍrl,ty a¡ delcrlb¡d fn Pi^g. 1.L.
Ib¡ rs¿1alç pertiop of oach sf tho¡s co1utl,q,¡
rac ¡¡sl.at¡t'md et Jtl". ,.t hnrrly lntorvalc¡ 0.1 u:.t
raurplor lrorc ¡Ltb<lrein, and åLå 4ralàetaao actLvlty
detc¡ainod'. Ilo¡ult¡ sre e:qtregeod at a porccntrge
of tùs æstw ecttvlty pre¿sot 1n eac.b colrrtJ.orr,
vlpn aarrycd at tGro tLr:¡e. ¡\ctlvtty of the orlGC.aal
r¡r¡trcatod extraet une l¿2.7 n¡rro1c of .lJ-J. prvtcitrcodr/uç
ofprotoln htr.

,Oq o , no adrt{tlons to ¡rrolncribatlo..r*
¡- o ¡ pyrÍdoxal J-¡rltosplrato proawrt¡
a-^ r uilf.t preacnt.
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66,

ütsbtlttl of tàs æryuG *ur æuNrlEDd" ìSællrs v¡¡

ol¡osed¡ &å {rttg of tbo notals Èo bo teatçd clnce a a¡Écr

of wr.Ëræa ù¡rn l¡plr*ded Z'#Lg {¡ ùufferc urcd Ltil ths

prepæatts[ of e¡tract¡ of tho b¡oùerl¡*] eæyÊ€ (pu¡t¡æ

snt ! a¡csila¡, 1963¡ xr$'Ë! tl ¡L. t L9Æ.[) ud rtta¡reanlcno

sf !.lvor el"tocùodrLe (errant.ch d frrrtar 1963). Ibö

offcoG of, ølnc ¡ar el¡o tuveat:lgrtorl boo.anæ lt bnr Þoil

eug6trtod tü,ût rtso Eay be lanolvcd {r¡ ths ovoüp{r\oductten

of po¡çh:rrln¡ la oaa ilttæc¡ 1957).

&e rsn¡ltr 1g lè!.g. 3.64 úor tbgt drLle l'ç*+ ba<l

a ¡ll'gùt ¡ûaH,llatãg offoct €tl tåo æsy$¡G ,tl*t h¡¡d, ¡oæ,

Itrotrtrorr ln tbo proasñ€ð of p¡rrl,do.nl $-¡ùocgrlrcto sd

ctûber lb*n or :-û**r rto actåvlty vrrr lort rturtng tbc fl¡st

hm¡r at l0o' ¡tfter f* bo,grt¡ ?5'¡. of tåß ¿Altf.al actlvÍty

rw¡aluod ¡fus htb ptrltlaxal. J-fùø¡pbeto a¡lg ïl€'*' túrÊrìr

grrreront¡ 6o:" ts tùr prccst¡co of pr¡rridoxel Þpùoæbeûo md

rnt* æri 6r):., *m .pSrrltioxar J-gùoer¡lnùø aloae ìôr adttod.

iitf,Ébßtfdâ

hrrú*¿ o¡d Í.racellos (1p63) purffted t&e ¡ËtBG frr¡r¡

[. q¡¡heFo{+lql. ¡rpprortgatoly 1ú fotrå. lbeco auühorr horwr¡
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¿r¡¡ìC ucr€ addod to aeparate ¡lorttm.c of crr¡dc o*t
*go f¡'rotet'er/of ) to givo fioal cæcaut¡atlon¡ of

ln lìlg. J.1. lbo ¡¡eqnía¿ng grortlcr of each
3t;o. "åt lrc¡¡rly intenol¡.

l¡
f

1 Z ancl
ract (13.5
1ur. md

0.Ctl¡llf rer¡rectlvlly. 0. t nl rara¡rloe of cacb, of, tlrc
'G

rolutiou"c¡
toguùbr ritb a ocr¡t¡ol (æ19Ênal u¡trc*teC c¡tract ¡ lrtl3
Lunædlatcly a.¡a!¡r d, for âI¡t e¡mtbota¡a acttvl't¡r al d¡ccribed

)

of thcro ¡olutlol¡t
Ysc Eal¡t¡.lnsd aÈ o.l crl aæpler
üû. rlËdrar¡ frcll c¡tù rclutla ed ÂL-A ry-Irthrtelc aoûtv-1ty
rldtwLnrd,. Iloa¡ltr a¡o qror¡od a. û p€rcætrtl. of thc
activlty prereut lu oaeå ¡olr¡tl-oa lùq arraicd at e.ro tie€.
¿tlÂ r¡mthctaro ¡ct.lvlty of, th ortglul r¡treetod o¡tract rat
?¿i Ei¡aofr of .â.1.,.4 produced/ug of prttcl4/6o r.1rr. frf r lto
sdditf'mr Þ prolacrsatlou¡ r-À r iigCl2 prorcat3

o- c) r än5O4 pretsnt.
(n) ixgrorlwrntal detÊ.llc $ero ¡a dorcrl,bod f or ù'lg. 1.!r¡
ø.x.oept ttLat sl1 Gltr.y?"æ collutlorl¡ cr¡atalnotl l{,pl- p¡tl.doral
g-pürosptntc" Itotultú are €qrrer¡8sd s¡ ¡¡ psrcerrtagp of tl¡e
actlvlùy proront J.a each aoluÈl-ou rrlrea arcayed at zoro tl¡ne.

ar-¡ r lto ad4ltler¡tr r¡l . lWla prggont¡
O-o r iinSCllr frcgoat'
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eocouutered dLfflculü:Le¡ <luo to oasyurei lnotaH.llty ad to

lach of, ropr"oducll¡1l1ty of !¡Eâ'$-eollulosa fracÈLonaúl'oo

procorttcor r

In tþs lnoaont rrork prol fmtnory expcriweata elrqsod

tå.qt for aÞeorptt on of ¡tl**, a1æthoùaeo ontO llEltD-e3llulose

tho orrg¡rpå aolut{cn *rr¡ct not e¡oocd O.Co53i 1n buffcr
coccmtratlon¡ Ilrricloxal 5-pbocplmte ras addotl to

steH.llas tlro ærynor

tbo folloldtqg ¡nrrlfloetlpn prooedr.:rô üat dwelopcd

ad uEod auoesaÊfutly a nuæbor of tincs. lbe ætbod l¡

docorl.bed rlnoo ptel.fïetl bacterial ^åJ-Á cyathats¡o obtalnpcl

frou ft var uned Lrr gub¡eguent vork.

Ðc'" cllosislon Profìs*rra

nÃúsar otbru{ao otatedr afl atope v@ro car*{od

or¡ü gt !¡o.

.itep 1r to e off'reoso-drled $. ¡6þ.g;fulgÊ b, 55)

Iro¡tq aut¡ræded l¡ 1oo æ1 of pürotphate Þuf,f,æ 1p,tt 6.9) (o.oo5l'i)

corrÈafnl.ng 1ËÞ1 pyrtdoxal Þpûrorpùaùor tho ccllË ffqrs

ai-gnrpted Èy ultraceLentio¡¡ for 2 r¡l.n¡toa (fir eO øt oatcbee)¡

tìo tæper¡tun bolag kef¡t Þs.lov 40. Tl¡e stxtrrro ïGe

cen¡trC.ñ¡gpd aÛ IOO¡OOO x g fbr 3() al,nrtoç md trlre suEpfltâüst

(Zo rr) colloctod.



6Lt.

¡tû38.3. 5 cI of ctrepüorrycd.n anlgrbato rere addacl

clowly ¡&.*1o ctfrrtngr oul tbe procfpitatect nuelol.o act,d

romcrrrcd by cætr{ftrgaùåon. 1Ìû rup€rn^Êtmt vac df,êlyrod

eealrurÈ LO rol¡ms¡ of tl¡e phoepbags-¡¡rr:Ldaxal 5-ÉþrEùßte

tmffer for 3 hor¡rs uLts, 3 bn¡ffor e,han6oar Voh.ro*s of

dLalyrnto¡ 63 lrl.

þ!g-]L. [É.5 r¡f, of the dl.al¡ruate vors æÍ,xed vltlr au

oqual vol.t¡*ao of, eaùr¡ratcd qmworrtuo aul¡rlmto adJuoùed to

f¡If ó.9 trræcdlatoly bsforc ueer ¿tftcr l! ælautcc tlro

pneolplüate ts¡ oorÊr{,frrgrld dor¡¡ at trSrOOO x 6 for 2ü ual,nnrÈec¡

df¡so3.v'ed l¡ ¡ slntnal volr¡oe sf pùo¡peage-¡r¡rrJ"d.oxal 5-

¡{roryhoto buf,for ad dloltË€d as ¡rù Jtæ ?.

Þ.tfp-.|¿. ftß ¡oluttor. xat applÍed to a ÐEtÐ-çelluloao

ct¡lu¡q (fO x 1.5 clr) proËcr¡ely eç¡ul.ttbrotod rl,tf,¡ rJ.OO5Èi

flb,oårrhate ln¿ffer (¡*r 6.9). rbê colutue wo¡ ryg&ed, rLth 15 ul
of thta buffer¡ follorse.f by ¿û url of {}.A|j li phoÞhsto

buff,or (fù{ 6.9}. frro coltrsa waa then oluted rrlth a rtucqr

pü.orpùaÈo tyrffer 6rad{oot (gO *f of orL}l b¡¡ffor m¡t 5o æ1 of
t.3Ì.I Èt¡ffçrr botb at trII 6,gt 1n tl¡e twç vaaaelß ), j.5 sl
f,rastl-o¡tt ueno oollectstl. itLA c¡ratlrataa€ apI¡orred aa a

brod peak vttb orrly e, æall prnlflcatiou aehtøved.



69:

I|bE-.I[" hn paofsd f*tcttø¡ (nos. 1û-l?) e,æûelalntË

.ålJt a¡mtüeûreo r¡m tÍÈttcd rtüb. ß,É €qr¿al volrmo of çatuntod

ôgffirre *¡tpfuetr (stl 6.9¡. Sc grçctpftate *a¡ otalÉflr€Ëd

dürnl rodlssalvrd ffûd dtntyred ar ln Strp 5.

Ès pr¡rlf,ùcatåon achimr*d ml,y a l¡ f,sld pt¡slfåcatten rå,th

c rå'Þ ylctd {Ir¡rc a"8}.

&c oucyæa ws ¡ts¡¡gd i¡ mlt ÈcËâo¡ tÊ -I5ê.
Ap¡rro*,turatety 50'p of üre opL6l.¡rl aetlviûy rar prsaæG

aftÊT 3t& rtrek¿¡



&S-gJl¡å
r¡!,8rsì.€J\flffi Q$s' å¡-.$

ilE$ryrtüøñg.f dateL!.* rcrs aa +ietcr&te; ¿a tbÐ tiËrt ¡

fucÈtcn

Itep I - c.lr¡*Ic sxt¡a+t
jc.Gp Ê * wrgn¡uoÛot åSt¡çr

th *Cropto*rytån
dtatyøi"e

¡tû{t J - rnndåsc*tlvûd precl,$l.*
tssets*t*É stth

t,Jl-"'r, æxl

;ùüP ill * *
eolr¡úcg. l? )

i;ti*Þ 5 - ne<tl**olra<Í ¡ræel.¡rå-

Ysltr*e
(¡¡1 )

t&ts
f:qi,

^P.r.ffi t¡çctøsmt u[tþ
(F* )r:;eå et $tuttryrøle

1t'{}

1le

7a,

s7

14l+3Él

?{J

6S

6.?

å¡ î$

8.5

L5.5

ll.fl

{}r/

ili,3p

,¿ ¡tL". I

rfiS

1t¡?

äf+5

fr3

rJ
a
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Ê" i"¡i*ta:dé,i t¡Ë

lùa ¡lElu qgùf,6rä:¡æt qf &,1¡ pral åntmry uc¡rk rsr

tüÊ ff.adårg tbût .AI"Å cynthotoco of 8,. g¡åû¡m&Sgü, åu

etód'Ltad Èrf ffifl,dosl 51.¡ftor¡ùete. ¿1 elwllqr obaenaùl.on

bsr af¡ûoo bos6 reporGod Þy lteirbsrær {rp¿g ) tûo ftxæ! tDåù

tlrfs eoepûr¡ndr tafrptbor vlth. sucoirnt€ ñd glyelne¡ mÉr*rodl y

!,nc¡.toood Ëo ÉtÊblllty of tù*r baeterl'ol Gasysrsr

Forùraatalyr tlre llvor Gûy@û ¡rrrnred Èo ba s!,sl.lar to

tfts becter{al ffi¡rJ¡ëG in ü}3.ô rocpeet and t¡ee of ¡rlridox¡l y

püËËÊßts Þç¡æåtÊcrt lte otomge *nd, hsns:.lLa4; viü¡ pns¿lcûabla

resr¡lür. (&lE *¿ 4ecortböd !,n dtnpta'' 7o pf 154.)

îho pr¡¡rlfiosG!æ soh,leved hre rltt¡ t&o þstcrlet
oærÞc ha¡ ¡o FerÈl.q¡.l.o¡. 3i€rff;lc¡no* aiLrag lt 18 ßnt

eu¡ronlor ü& thôt of iã.¡¡Éæ omd laeeellos (fp6l), It rtld

hmrctær Ï#{}vldû a ËrrsparattcB of oaayu*e u*ef\¡l Íu crùs*qr:orrt

rcf* rtrlch É.¡ êercrtbeC .tn tüo üe*ù ebertrÊor.



I Ét

CËÀIllER l¡

-$d¡;qFFUú.?4gF

f.ltbor¡Gü tÞr tncota>otrtLfrE of trSc-auaclrrÈs .¡.1 1&c-

6lyclat taüo ¡t"LÂ hns beoa dæor¡tntod (r-svor, Hctrborger

æd tjqtcnfrlGüd, L95f,¡ i"t,[n:clrf e¡ l&., 195¿;]t ttpco obr¡r¿-

tloa¡ have noù bcsß t¡ttl!.sod oç s siasuré óf JlirL e¡nrtùorla.

Rocøtlt lrovwor¡ thå tlocerÞoxylstton of Ij'c-1-6!.ycllo¡

urlcr epprofrüBtc rGåtrt,cttvr ecndltloucr har boeu aùorn

to panflcl ÂI"Å, a¡othoafa (terA,r ¡¡ åL. t tg6?).

rli,Å r¡mtlret¡¡o activfty it urueÅiy eoÈertlånod by

eEllr¡rtln6 tÞ. ÅX-.À pfÉ.iüced to g pt1rÐf o Èy coUd6¡latf ç6

yftù acotyl aeetonon ttro pyrrola tbep belng: c¡cas*¡rtd

oot.orloltrÍcel.ly after trçaûr¡e$t rl.tb i'.Urltcbrea6olrt,

tlue of übc dtfflcuLtl¡c tttaoùed to col.orlwtrlo tr¡¡trr oî

AL^e e¡tathrtacs ln crrrde irmperrtloa¡ of tl¡fr eæyeü tr lErat

llvor aad otùor ocll"s foËrr ¿¿{Erf.tottr ¡.9591 196Ða¡ Onocc

ü¡d lJ.llott¡ å9&{} or *e11 ¡rs.JïIJ. (eranfcg arrd LÞata¡ t9úl}

ca¿l ¡IÂ ls atr"ro ccmrcrtod to a plrnolo trß c.suileasåüforr sj"ùh

aeeþtr teotouo. f^or t{s EÊBgåu¡.ssirGrlS üf ÂI-â, e¡rathotnse

actLvl,ty {t T¡ thorof,ore aoeoaaary to ic¡s¡e¡* ¡\1...¡l csd ÅÅ.

líoèlrrxle hovo þrcn dcrerl.bc<l t¡ rÉråcb ocplratíon lo scblevod
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ffi, rr!.ls ealrmt rltb.r bofon¡ (tlnta ¡# Orælc}cr ¡.963)

or af,tor cstnrs¡åtn tô tbo pyrrolor tl:arvsr åå åÅ., i!66e).

8m pyrrolor any allo Þc ccpart*cd t¡r ortrrcùin6 AÂ pyrrolc

tuto otbrr ûhc ÂLe ¡ryrretc r*ulnl¡g fü tåt ûguGerr l¡¡rcr

{Aomfcxr 1966t 8oûtæle¡y u¡f ;alÈà+e¡ ¡"Pds},

tulh,llo Êtrc prococbrar Êre rstl,efacüory f,or tùs þn!ßtr:rc,-

a¡¡at of Âf.Å qmùhctcoo tn proparratfoar of porlpbyr{c lLvcr¡

rotfculecytor or $. gþgg$¡g1 1u tl¡tetr aeûlvl,tlet arro hÍ6lrr

dtf,ffcrrltf,a¡ rnt onsor¡utsrod rùoa tboy sr€ appll'od Êo tf¡¡uor

of lqry ecùlvltyr euclr ar ¡ors¡l lLvrr (tienrer Ag ¡L.r 1966Þ)r

cr tàen only rns&lI sor¡t¡te of tl¡suo ûre arra!,I eÐlo (çrmlcU,,

196ó).

fto d,lfflcr¡Itlor lnbererrt ln theco uotfroda 1¡ tllu¡trafçd

Ëy tÈc ìrûr* of Vr¡¡eG lg ¡,L. (lpAø) tào lnd to rrre dnrg

tuluctåæ to rnpllf! thó fluctu¡tl.otr Ln l.lvcr ^å¡.Á üntÛbrta¡ç

rctlrtty {n rcrpørc ßo ùcæ leurlrr *f nm.¡¡nl t.crrlr of tÞo

aqlnre rrrÐ to bo ¡r¡ca¡rcd rtth al¡ rtogfoo of âecrtrfaoy1 a rrurcb

Þloro rerÉltlyo üüthod tr rcgrl¡rþd. þ{¡cb m c}Êat¡ ù. rllo
rocdod fsr thp ¡¡Gr.rûñr.Bt af A¡-å. r¡uHr¡ta¡o ¡ctlvLty 1Ë m¡Ll

¡uountr of tÈl'r*¡ç for c¡¡¿rc¡ple lu cù.tck @bryo tlcruc culture

ryrùæl; Uor rhlçb ¡ç's{rqtrant,LÈrtlrc f¡dl.recG olroyr bsve hnri

to bo utod (Orlafokr 19ó6¡ í ßTûrcl æü ßrss{<¡kr f9ó?).
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tlla ¡rctcnÈí,Êl atllrarcÉa6se of uoln6 1'*Ë-oo*"Lu*to ar q

Írrocursor 1tt ù!¡o cytrtfusl"¡ of ¿\å.1 worrs tvo-'fol<.l. (f ) t¡o

sæcltft{ty of ù}p saray ca.rltl bo 6featl,y fncrloaed, ¡ut
(a ) ¿A ay*trortç aot¡ld be eroLudod, prnvltl,ed of Éureô

tùßt ap,prop'rlaGo rsquårìBewttÊt ooul.rl þ aot.

Grts ohnptæ de¡crlbeo tl¡ç drçe1o*et¡G of sucl¡ s
a¡gs¡r la ubåcb tl¡e {ncoqporratÍe of, låÇ-a¡ociuate fnto åI*A

cæ bo aocr¡¡otcly roaorrø€. Ib prec*A"rro flJ¡f,1ly adoptod

for cn¡ds psoposstloae af tbo t¡n$ytror suelh sç r¡ttocbodrfa

qd lrwogwtar of lfvcrs fpem prlt$¡rfc guånoa ptgl;

dâürfrdt tn (r) rcstrlcùl.oa of übø s+ùaboll¡¡p of, gr¡coLmte

rfurd¡g f,måaÊl.m¡ Ðo fer a¿ po¡¡lùle1 to ,îJ,.'i o¡nrtrb*sl,r¡

(U) romnr of e¡eorrt 1åc-**ca!.nete by :.¡mrs* s, {u- }

absorptltn of Æ,,Àl {" } Êb aqraratton of, labolled rilrt frË.t

o:tùçr rndl.ooctlvg Ðqts* abrolùnf,¡l.c coÞÞo;ralð W ùÞ,a saßt!ßctlon

of AÀ"o1 ¡q¡x*olo Íüto etxryl acstater &rkl (a) $tloatf,facatr,m

of r&ol.led Á¡,å pytrolo by t}¡j.n I;yÉ cbæs,tocragrlry ffi suto-

rqdfoem& (tt" lsttæ ctep arÐt baüilg ¡.art ef tt¡a ra¡tIæ
fttsn/¡ bsncrer).
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l. R$t[il"Ë
åtr.

t\¿rtflod È]strnets ôf B. c*anl;Ådsp

¡11t1¡cu6h the ¡¡sey rrs J'ntmded f,or u¿o i¡¡ anleal

tloouea¡ lnltlal rùr¡.il:lor rãrÞ n-de uatn6 tba baotorlal o$syrtc

¡l.uco actåvç G# rûâåonbty ¡table ¡xrÊpqratl.oar rGr.o rsedtly
avellable ttrtch re¡ not tÞ clre våùb tb arcåEral eîsyuo.

8or srr:dc booùc¡{,al o:¡trsotr¡ tbo *otl¡od f1æ1ly rdopted

¡raa to penott tncorTræatfu¡E of lfrC-trb-¡q¡cclnto t¡to Âi-Â,

Â,ftor raqoval of protclrr¡ .å1 .A urt rb¡orbod mts i¡we¡ 50 (U* )

ar¡d exceee rueclmate ¡¿ashed aÊy rlth v6tor. Ðrç ¡',L,Å wo¡

eluted vLts gryrlcltno-åeeÈêg@ btrff,çr agt e€üyonted to t&
pyrroto ¡drLc.h rq.¡ Grtractctt tntE otåyr aeotetor rn ord,sr

tð lrrcresce rtùu ¡ea¡l.ttvtty otr tlro u+:Èho,t¡ tÞo cthyl

scotete r*ú{ r€Þovetl by ovaporatloa aud tþo rcrfdur tü.¡aotvcd

ln a ntnf'nol" voluçrG of r¿stl¡atrolt radl.o¡ctlvity m¡ dotc¡elæd

by rclstJ.llatlarn cor¡ntlng. ssÞro¡ of tt¡a f,taal ootbsrror.

solutloa *erc @tl on tlutn layer platen to varlf)'
tlrat ¡lL ühs rndl,o¡¡ctlvtty vea lu fset xrreeont 8¡ ,{i ¿t

pyrrole,
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&¡e fl.as¿ rtühôd cCopted ls doserit¡otå fu tha Åa{¡eÊd

ta i"í6. I¡,J. ;1. r;eserÅFtEea of tbø luveattgatl,og¡ çqdc aÊ

saeh ãtep of, tho procetå:r'o vlål ær t¡e gl,ve!¡ sl.n+o tl¡oeo

r*ore ë6ùq¡tLå1 f¡ eetaÞll'etll¡g tbß vorådlty Ðf tl¡p qotJrorf.

(*)
Jù, \

\3.J

tho condl.tloÍru; r.¡¡$ìor vhfcå oil ¡r. la {1.I5:, t¡Ecbnoracettc

aold le obøo¡torl r¡nto !-lsrrs¡r 5ít (nt ) arø 9t,:i:, 6g tJrlt roprotluc-

fbly eluÊorj aro ¡rhonø, {n lnblc .'¡.1r lbc {Baü.âo Freer¡ve¡y y¿a

aeå¡l.evr¡t ¡hea 5{r n+rsrelee of 3¡,1 x€re ndrlaql to ths üråehls¡:-'

aceÊÍe ac{d cupernraårrnÉ of an lrrcubstLrrlr s?i¡tr¡¡r cc¡atslnltrß

mø¡mlcal.t"y f,err.rod,L +t.

(u¡
ùE "suø' 10.-fiI1ì

ÍbbIø ll.å útrre thnt a tlt ¡01 ¡ssÊor *a¡h raæovod

Lrrö¡¡ô ùh*ta {)9¡7'i" çf ¡rddocl ¡n¡csåt+¡lte "t-for¿ ùhG i'otrex colrxst¡,

TrL* p$ocðduro r8ã ctl6þtty E¡odl'flotl for uoc rltl¡ tr.tcl¡Lor*

Beotl.c acLri el¡rønsù¡oÊÐ <¡f Ln^curbeÈlc¡r si¡rÊureü. I{x} }¿s}o¡.€6

of ualsboltod gotanaluu eucclantç ¡u*I t ¡ruole of egrrlor
,iÌ.¡". vçrc sd{:ert to tl¡ooø or¡Irrtlonr bsforç tl¡e troaü¡ocnt r¡åth

i.,orox 5r; (¡¡" ) a¡uj ttæ e*nr¡r¡ñt of vater uecd to w¿raì¡ thc

colurons voe lncroaeed t,¡¡ 3ü æ1. .ixar¡ÍAstLon of trâcÞÅor-

ecotle qeLd ou¡rorrratenta of goro tfu,se l,at'ubatlæ¡ (osrerltroutal
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l4¡li-l: ,Íi,d.

iiaora æs¡¡¡tE of Ái..\.lfüã la lirt.r *r, Yoluwoa of O.l5¡l

tråablo¡uactlo tro{{¡ ylêr'E rypttcd to Ðoxox $(i (Un } eolunma

(3 * 1 es)¡, &D colrm¡¡ s¡na v*çrÞe<I u{tb lÜ et sf rater

Ed ,t{lâ st"uted Tf,¿tb 1Û sl øt ?';i ¡r¡rrlclLae-oeeteto buffer¡

IüI 6.ü. tù¿ cluotec ¡çra oollseÉod ln tr-;(; s! $ç¡¡6[

bottor*ccå flaako¡ eoËtarfnlæ f drop of co¡¡c¡u6treüed t{Cn

(a.t{oC ts ç¡ol¡teln åE actrå p¡I år1.fry evapcrttl+rt of thø

tuff¡r) an¡t trlee syãForatod to dr¡læac u¡*lor rcth¡eed

Frerõlrfio æ s !Ìr¡ctrÍ tlotæa¡ror, Rs¡tér¡or la eceb fl¡ak Hstre

dlsreolrod tt¡ ?.5 El of yetçr. 3 ¡aL ràcreBIGs r{src tak*n for

åscey ôf Âf /r bf Êho proced¡ro deaer:lbod ln lstar{tlc qÈd

I'athoiie (pr5F. ).

$ i'-¡rcl adr¡6,d
(q,¿flËore )

.e.-L¿l. *¡ecovgFûd
(qraoro )

;r lieeoyør¡r

5r}
tüc
t5i
Er¡o

t,È

'ttJ

LJ7
L83

Ptt

9G

91.5
9e
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tlrt! ñ. rr r â¡gr-tt, jhi _rj_r¡Ë¡

ixlkËt .:t(J {¡{+ ì

û.1!. grtlb,.;f 1J*C-Irl¡-surcl.nic åe1t tn * tr æ1 yr¡lr.Fø êf

tr.lJ:'i trtcblo¡scrtl,c åçld rcer apptlsd tÕ e i.ro*r*r Jtr (¡¡")

coh.q {3 x f æ}. f:ho coluq ïeå Ea{¡tre<t wLth lfl ul of

vator eqd tNrt, total €luato colloetc<i. Tt¡{s raç f,otlovod by

lt] æl t¡f, 2rl pyrtdræ-ãceÊ¿ùG buffor¡ ¡rll {i.ti oür1 tbó eluste

corlcetcel eo¡reratoly. fbo voluæoc of brtll oluaües ¡r9r€

¡¡ado up to 15 qå vltlr vaÊern ;t et¡atrtrl¡ ¡úråch us¡ not

eubJøcÊott to tbe irowox gû (¡¡* ) û¡eatæcnt¡ çxrr¡t¿lna{i qurnlr of
I .'. {r.-''ç.'lrlt-gucclßtc actdJ :, ErI of (.¡,1$,!i trtclrlorqcstlr¡ ¡clcl

arl rsntø to a ftnai. voLtn¡re of lj nlr {i.oJ nl .,prwpLoe of

oacl¡ uolrrtdon ærç dri,ed ern f,tltûf r,¡r¡por rflaca for sçlatl.-

:!.latlon countÍng. fÍbtrônro¿i cr¡unGa o&o¡ø a¡Ír cúrrÉctod for

b{rukgrt}rned¡ þtrt got for fjorüÈrrr$ *f¡|åGl.¡,!lÊîfr

lbeaÊnl*nt lrbse'¡ued cÞu¡ )

Nst¡g

lioeox 5r; (¡t') yater
ws¡el¡

¡.ror*o¡ jr: {lr* ) Þuffor
c¡l.r¡ato

.? rÌðlÈtÉr¿

'ì rl |rfì

J.Otr

9?,7

a{

q? L,pecÀt'lG octfirÁty tr.ü .:Cr/¡$rrrj'q.

4.3
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of ÈI¡a FrocÊ.jh¡rËÉ dõacrfbçd gbryc rbcn tltey rçtro appllod

to trtcblsrrcotle refd ðu[rc¡tåtmtr ef lncub¡Élcc¡.

tha ¡esult¡ ôorr¡ la Ff6, 4,3 uorç oolcuXatad f¡on

rs¡ll,oretlvlty rlr¡ßrrw¡ento aadr ¡ü ercb atg€Ê of tho

procodure do¡l€md far t&¡ ro,p*raùtoa of lt*{r-nt,¡.. (c,e tbr

pynate) fræ oùhcr labcllod oeopærÉ¡ of tùe roeotlos

t¡å¡ü¡r'co. It ¡u om¡61*ro.d th¡t rad!.oectlvg :.røwl- W

(n* ) ¡þsorrbcblo soæ¡ror:ula¡ oth,ar tùar¡ ¡'.ì År trer'ü Êlæ

olutati frw tb¡ cslulm¡r by tbo pfrldfËa-aootato brffer

¡ltco {rþs lnoo¡?oratlÕn nf x&,u-"ueclnsto tnûo .f*!-4 sa

deterpfnott fbo+¡ Èxurê¡¡r#HÐtr of tt¡o rcdl.oactlvåty prcaæû

In thr i}¡,rq* 5ü oluåto rråo approrsmately 7ui'l frf6nor &æ

tbt cletsrtnlned tïve ÌÌÊa€ffinøE*GEtr of tùÊ rulfosetlvlty

prertnlt tn oÍùhor ûl¡e efirtù¡ffil aolr¡üåern of À'at çr¡rrrolc of,

1¡ ttrs cllloa got GotÊåtnltûGt *t! â pylrole tsofatüd br¡r t'l¡ln

layer cfrwstognap,by. i¡or tl¡o oç*tentåm of *tl rL sjtnr&ata¡s

actlvlty ån enrdo groiÉrätlæs of *b.a cuãy?vÞ tt aeeuod

tblrorefo¡e thsú forct{ol¡ end oxtractlon of ;\f"Á çryrolo ùGrs

bûth arrcrtLal aûcpr :tR lùø procort"rrr.r.

F1¡;. 4.1 elro &or¡ t$ot ft¡rth*r acparaül,pn of ÀLå

py¡rof € by thtn layer cl¡r*¡atø6rapfqr war nnt acc¡ntl¡l ¡sl

fr¡rthcr¡*qrc tbt tùe tncorBoratloa of 34c*o*""Lnats tnto

'tl.,1l a¡ ¡løûeglmct frc*l rr¡¡låt¡sctlvlty rãc{tollræoaÈa of tùo
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CRrlDt EXTRACT (mt)

Iti¡.:. .!. . 3 (r.irnr td. )

1n thlxotroirlc 5'o1 fsr acl-ntillotlou count:Lrr¿;"
,t11 rarllosrctfvlty r:teaaurer;rcnts rdere c<lrrecúc-ú f or
ccunting offlcloncy. the t'J4;ureo on ùjre orr.i-!-¡¡ute
feir¡puatrt t]¡e total ar:ror.¡nt 6rf ..i-i a'i fon;¡or,1 {1¡¡"fuiij
lncrrbqt-l.ong sra¡l crre corroctod fon valr¡es oÏ¡taincti
I'ror': zerû tinlr, lncubctiorr6 Prrlces$ü(i at tlrc u&::r('
tiuo. .i 'rwtclr¡ c<¡ncent¡'o,ti..¡n of tlu.. g!. f¡nlrErr¡it:r.:e
c::.tract w¿ls 1.5.7 .ur¿,'/t.rl.

¡- ¡ , ;'i.it caLculqtOtj froct rat:injctivity
irlei¡$1:t'gT:¡t.,tltA l¡f tlfs .io¡*eN 5. j q'i r;¡¿tO; A-¡, a

0 f .10

A
A

¡'ii.à caJ.cuJ-;¡tet! frol;t rat.Joirctlvlty t1o&ìgr¡r(ilÐnts
<lf tSis t,rothano!" solutJon of' ,'-j.' ir¡,rrolc;

¿-- ¿ I .'r,;'l ccrt et¡latod f rrn:l rrrriioactivlty
i:reüsure'nc.nts of tlre ¡ryrrolo lçotatet. from tjrjn
i it¡'ef' CJL,.'t¡i.¡i¡ t O¡,f rruie .
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rlatlrsrrol colutior¡ of ALÂ ¡ryrrolo¡ rdas åI4rror3-uatoly

proporttona!. ùo üro auount of bactert'el. gnsy!ûo addod.

(.)

thp h¡ato-{¡L_¡s,ElËÐ.

ilf..Â apthota¡o waa FÊE"tf ally pt¡rC.ffsd frow $. ¡Eüüg¡lúLSg

sa ds¡orlbed Ln Chsptor 3 (p.6? ) snat tbe activlty of t&,ls

proparatlm uaa detormlncd by tho ¡tædard colo¡áuetrlc

nasay proceôno (a¡ dcpcrlbed 1n Al-g, J.l¡ pr 6f ). À

lfncar rotlronsc to onø¡æe conoætratlon vas oÞtalrred ad

ül¡Ls {¡ aborc C.u &16. l+.4, S.J.to ¡lroun nre t}re ra¡ulta

of aaaayo in rLtch 1l*C-ro.ot-nats replaced unLabolted

potacslr.rm r¡oclnste at +lç ar¡Þltrato. Âf,äon¡gþ there

valuoa $ero only 6ff¡1 ot tl¡o¡o obÉalnod by th€ colorlsotrle

prrocedurc¡ tb,cy ¡1¡o ahmrod a Llæar roÉpor¡ra to slrsyuo

omccoùratl,oa.

I}¡r oæ,tract ulth tJbr rscr¡lùc oÞta{ned ual.ng enrde

baots¡{al oxtractc (f'fg. 4.3)¡ tbe tots.l sueora¡ü of rad.i.o-

actlvtþ ¡reosat :l.n th,o 3joïex J(J el.uate r#4. virtually

Èhs ãa*B ac ùhot pt'ooent' 1u the Eotbsnol sofutlon of

frtÂ ¡ryrlole (ffg. ¡r.4). TbJ.a {¡dtcate<l tbat for
purlf.led prcparatlon¡ of bacterl.ql ÆJt uprtÞof¡¡s, ùb€



FI
o
-o
ÊLN
E
U

J

t0

il

î

0 f '21¡

ALA SYIITIGTISI htl
0-!l

}.or tlro colorfnetric ãtrief¡ lucuba-
tlon eon*lltton¡ and expcrlulo*tal ¡rc'oeeclur'o¡ uerrs aa
tieccri.bort Ln Flg, 3.1 (p. 6;-). I.or the rotlloct¡oo¡Ic¿:l
aös¿ry, Incr-.I¡atlol¡ con<litLonr nnd exPerl.¡tcntai procedurecl
trero aa descrÍbgtl {n !1g. 1¡.J. excoirt that t}re t}rin laycr"
clrrourr:to¡rnirtry etep vaa oú{ttét:. lhe fi¡¡treo s}¡ovn on
tlre ortill!¡te 1.5p¡rggont t!¡e totr¡i i,¡¡¡ot¡nt ,;:f ..-'. fo¡rae<l
clurlng inCtrbatto¡ac nrrd. tlro coft'ectc.Ì l'or thc v¡lliros
obtalru,.tt fro¡n uor¡o tiue Lncrrbi¡l-lrrng pr(iccsÍícL! ¡lt tlic
!¡srl$ tl-roc. i'rotoln concentfatiorr of the onz) ie Soltltaon
ì¡,¡1E .i.I¡t nr¿.,/r.rl .

r-l r Jolorir¡etrl,c aaêny¡ Â-?A
cnLculatcd f,¡uç: rædlonctlvlty Ho¿lsurci:rcnts of the r<>1{el(

SL otuatef Å-¡ , .':-i.'. calctrl-ateci fror'¡ racLioaetlvfty
r-¡easrrre!*o!¡tõ of tlro ç¡etIu¡Ìt<¡1.. sot-LrtIÚn of' .,-i ,,. ;ry:lrcrl-s.



6?.

proocô¡¡.ie 6loulü to ttapltffed lu t&sû !.t rar u¡Ùtoclß¡1f

to acarrrt êLá. ûo tåo ¡ryrrolt rl¡roc aluoct al'l of ùht

radtoeot*vÍty Bre¡6t !.u tbc Ðryo¡ cLuate cotrld Þo

aÈH.b¡trd to åLÂ r

l¡e groet ¡¡otottlal 1aluc of a c6sfÛlyo ¡¡dloc

obculeal attqy !ûtn deallUg r{tü lor lor¡eLa of, tbc ær¡ce

la {,llurüratod tr¡r thâ fact tùat ãn obtereod valuo of 1083

af¡ (fspro¡mttn6 tln rldb¡fu of j qræo3.oc of aL.Â) nr

obtal.nad¡ vhllc tll¡ clo¡unotllordtn6 optil oll dg¡¡eiÊy rca'rrpg

fq tlr¿' oot,ortrstrlo attay ra¡ O.OZtr.

Opûtm¡. lnctrbatlon o€Bdl'tlon! tcro roù f,u*brr

lavorttgated fff tb ndi.ochsalcal a.¡8 of th¡ pur{-

ftod Èactælel AJ"*' ayaürtaee rlnoc tùclc Gqr.nt'Ðat.

ú.crìE osly a ¡rol!.ul¡rn¡y tfiradt c¡tÔltrlrfug u üoahlqtre

rlrl.eh rû¡ld be aprpll.oablo üo thû llvcr aü5)/aar



63.

(r)

lbc o¡troctcd ¡rymot e ct¡rlvort ftìm 1t+c-4" *t r¡ntünsiaûd

Èy tbß nncl,f.aetl hctæ141 ælaym rar fl¡bJecù*f to rùlt*

La¡rar ch¡çt¡tograFl¡y ¿:rà: tln reu¡lttng cùronnÈqFaÞ ruaurpd

for radloactlvLty. iìlg. l¿.5 elævr tbt r*d{oectlv*ty var

!"oc¡lùsd entfrçXy åE tùo åi.tl grylmolo æCåsar lt rr&ä

founri twrrwor¡ *Èåt f"oa*i sttloaurlo of ot¡¡næetoürw¿ to

)r-psy fffu lsrroaùed ocàdltloÞßl radJ.oactLvo sÍ¡otat thsso

ooule! sst ùevo contrlhrtcd, s{s¡rÍftcmtly tô.ûl'il value¡

oLnco tùroy rdùre Þt {tstecËóto la ecen¡ ¿¡f tl¡+ thtn laycr

pLeter.

tlrta r*r¡rt¿ eeaf,t¡se¡I ûl¡+ r¡eaulta obtsÉ.ttôd urla6 en¡¡lo

sxt¡n¡ctc ç;' bactsrfal Jll ¿t rtn¡tû¡ütaoo (r*o I*Ig, 4.t) rùlctr

tråd t$dfeatod ùhat tbo c'6rsy ml valLri ettlurut tl¡o ftnÅL

cù¡r.æatagryblo eürp.

!1.

&¡l*ea plÐ rer€ ¡*tge porp$prtc ùry tæotuner¡Ë tç161 íiÐC

s¡ dcsc¡l.M ta $ht'€ lüf ê a¡d iíctlrod¡ (p. t'9 ). Iìruaûpfour



Elß¡-.å¡å.

A æcthanal *olr:tlon c'ntålr!'r6 l*bat'lact 
^'A 

)

g4¡zloleUåap¡tf}ÊFertfrmt.betfil'úülrrrrooÛl'c¡cld
nr¡*metant of m l¡¡,srrbståo'î of ür pr¡ri'flsd

ùcator!¡l 6üs;ye€ eo ela¡rcrlbcd I'a El4¡' l+'3' 'Å

d.¡.2 nl sü,?Ple of, th^lr ¡oluÈJoü r¡¡d oÛr€¡ÊLod rrB a

lstntå}'Ûrplaüoggernú!'¡tmooOfler.lendehfr¡m-
toßFàBùßd åù tLlor"t'bod fur t't16. I+*â' '"'fter dlqffËg

tÞo Þ14Êor a¡eçc¡slvô ÊntêË (f * tr'! eæ) r*oro

tcrapsd off epd tl¡s ctlÅeû ßûl Jl¡¡rFÊEdGd tn tbl¡o-
trtple 6or' for ¡elntllt¡ttoa om¡Éi'u6' Yalt¡¡l
rùoso o|r tNrc ordltaÈ.e ¡ro oortÐoÊo4 for Þesegsoru¡ua

(aC o¡*). bo roçnlg¡t.'r of tù¡ oùrmtognæI tfit
a¡rsyrd y1ùà ¡ih'.tåct¡ re**;caü (U ) ùo lcøtlfy tùß

¡roaltLon of *bt JJ Â Sryrrolo' ü¿ arror ¡l¡mr

llrs porlttæ of thc Æ ji pfrFÐlc locetod colord-

rotrteltrlY+
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h¿iut"s srft*r ¡åoeåftf t!rt: nñàr¡saLc *rg*e l;i.3ter^t atll th3 ll.vgre

ñ*êt.í\ rrÈ:itve{l ôei p.l rr{ì:er¡ *a* lüG. '- Ltc,cl¡onc'.¡'14 w6flÊ {.coli¡tctl

tr¿r ."i{reer.'U¡rer:l ft¡ . iaterlsi{r &Irr; i e'tlro.ie ii,, 5O } rgrtl rosìrapëfrlgr3,

Jn i,.t15., $ri(1roge cclntfl3nl,tuI l{.¡-3?i trle-IIÇ¡.r .l x 1{:-/å5t i;r.¡T¡

nr¡¡.i {r:nî.oes ottrer¡rlee etatedrt f " Iit-3rí ¡yrld.oxal 5-

¡.rhrro¡,,¡yqgo (¡úl J.rr ). (nrc rsf'fect sf ttreoc ecmgxruudü ot¡

tJrr.- Etnbålity of Àlvcr ,Èj .'i e:rntlrst:rse La tjeecrl,bçd 'ln

t.tu¡r'rttt¡' ?r p. 13l¡ ). l,r*og¡enølous of srite¡r.',lrr¡¡ulrls u€t¡e

storcn<t frr+z+n l.n æral-l- bsüehea¡ ürtrj tLb¡:r:;lru+l¡çuÈ thr¡ vork

rleæe rLbeti ln thås cha¡rf,ptr r prrüpgratio¡rs rrã6d r*årre oaerÐ

fror-(ìtr artt: tf¡errgd" Ìl.itr:cþon¡lrt¡r Is$Ir¡torl ffos tlro lfver¡

erf i,..;C tre¡¿ted 6¡:fua.a ;r1¡;s nre r'¿ealgtrntoci l:.j) Ltvs* gJtÈo-

S¡ÊEl¡gtg. ll<,,r{rgoaatao {ltreg*rëd sÊ *tescrlbstl Lt l ater:Lolo

o¡x1 , ¿'tÌ¡oúsr ¡:. ,gO) r¡I' t}¡c¡ ù:lvarc og i.;i]C troêtêd glrlrrea

påC6 ü(re r,ìesl¡¡rat,cC ]

{"}

{ å } t:o t c¡,rJrg'¡st4lÃ,Eãearr

i:S;;r : .G sl¡r-,us tl¡¡lt tl¡e stmrr:i¡arcì ¡rr*ce+å;ro fr:r tl¡s

ç*l.{}trfl'retr:lc Ê€ðeJr, aa çlosr:riberl ln rhßÞtcr 3 far tlr¡s

b¿.ctcrlaj ;,'.i ¡l uynt"hotaac (¡tee irl6. 3"lr ìr.'6t ) çave tllß

tlî¡c *f reeponoa ta en¡:¡rÉç c;orreçütratåon r*l¡fr:h el¿¡ht have

been exix¡cte.l fro*r earllçr atuti-l-ea of ¡i ¡i ø¡nrthoÉere l.rr ;¡ÞC
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DDC MITOCHONDRIA (ml)

l¡i¡.r. 1r,.6. 'þlorlmotrfc qsgav of .'Lri sgr¡ttptaoe jln
j.
.ir¡cubntion conditfonc and rsothoC of a$sÍly w€¡re a8
<lescrlbed Ln Fi.g. 3.Lc exce¡rt tbst tlre enzyÐe source

,.-20
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0

ìras trjlC Lj-ver ultochcrrxlrla. \ i'r<¡tel.n concct¡tretlon ol
tl¡e nl-tc¡ct¡orxlrJ-ql sue¡reuslorr Eaõ 2t] u,g,/wL. ) Îl.e
figtrroa orr ttre or<tl-n¡rte ropreeent tlrc totrrl arrot¡¡tt
of ..1'¡ ri fomed cltrring l¡rcubatlorlg¡



[15.

F nrl3ocùodrlr {ftt¡alck ¡¡¡d Ur¡ùa¡ Lg63}.

{rr )

Ít u¡¡ rrrtlc! ¡:aûecl tbtt tÈß proceü¡¡rtr dorcr{b¡d

ln FÊ6:. Í¡.1 for n¡d.toc&at,rLcel s.¡tyl of bacÛorlal ßl-A

ryat{rcüart ue¡¡tdr. ülth" irerhapr e ¡rlrsr n¿Uu¡t¡næt te tù.

cno+rut of n¡brt¡qto üoetl¡ Þc dtrcotly oppl,lc¡Þlo to tb

ul'ùos,tmrtrtal ürrayËG¡ Þs re¡uttr tu FTg' l¡.? rbor

ùoroçmr tùrt rh,llr labollcd oow¡rotn¡cle YürrB olt¡trd frms

ilo6¡ 5o (¡f" ) l¡ tho ¡¡l-.,{ {ËoÈ1oa¡ lora tÞ8 rþ or tùrre

râFc ¡st¡ratod l,nto othyt aectrtr rftor t¡crtutnt of tbo

IÞ*¡ lio Êtuttr rtùb acotyl eccþm. ldorcorqrr tblrre r¡r

ao ¡lgr¡tflcent l'n¿rrssse i.n tha r¡¡qnt of l*botled eoa¡¡suda

ertrtetorl Leto o$fl ac$tsto Ëog lnor*¡trLu6 ætqrtrtt of

ottocäædrla rrr¡ l*otltrt¡rd ln tact¡þltlona. fbo pothnd

u¡¡ furoforo u¡¡atl¡faaÈoq¡ l¡ ÈÈ,lr fonn G! t GÐGrrurt! of

,!,I.t eygtùotaøc ¡etivtty i¡ il¡"i$ llv.F mltocjhmdfta.

it rer th¡rrforc decldat to aÈtwpû to sfrÉ¡ulrc

rn¡cclüsÈe eetabellrrn uoing lt.tÞltor¡ of tbo å.,¡üb¡ €yclar

trü, ts o.rrsgr tùrÊ tlre lcbóll.d ¡cl<J rs. ocevcrted to

ruecÍugrl çoe hit roã ¡rrt ¡aet¡boll¡rd rla &l -'.iroÞr oyclo.
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D DC MITOCHONDRIA (mI)

i¡,ct¡baÈl,on cm¡lltlons Gd egrerluont¿rl prccotllrcr
yoro ¡a ds¡er!.b€d l¡ l'fg. l¡.Sr crccpt tbÍt ttr¡ aouÍlcê
of +Ì¡ ærluo r*3 :rl{,, a1+.'æ eJ'tocÞqdrl-e. Y¡J.¡.rs
rofer to conplctc t¡rcr.¡brütoat fld arro cc¡¡:rseted for
zo¡rç tÍm levol¡'

, A- À , llOutr OlUatr¡ A-.^ ; rü,1 pyrfole
i'ractior¡.



b6,

(r)

hlhoa ut tochqrdrls wæo l.¡cr¡bated vltb l4c-t.r*olaaüe

(wl.t¡rart corrponffiûa nooa¡taty for Al../t ayu#rel{¡}r. s Eroqa!¡ro

sa¡ obtalncd of tÞs lncorporatlon 6FlllÇ-"t colnato tnüo

¡rotaÞollto¡ rblc¡t¡ wotrrÊ abso¡Ðod osÈo Ðor¡ex jC' (ff" ) anß

wb,fctr ooul.rt ånto¡:fers rrttb t&å ÂI-Å aesay. ihrot' Lacoçporatlon

we¡ for¡rd üo be largu but thLg vaa ¡ubetr¡ntlnll.y roctuaad b'J¡

e:Ltt¡er antlnycln Â or sodtr¡¡a sütonÂto vLtrÉr ¿ül1fiilt suoclrr{c

deür¡¡dro6<marc¡ or Þy tta"*"r.te rrhtclr trapo t O 
t&"-talato

r¡hlch nrr€Êt be forsed ed til¡l'oh l¿ tbø rsrcnrod by Èhe

Ðsr¡x 5o tr+atmattt. ¡l oor¡þ4.natlor¡ of eLl thr-es of üþ,e¡s

eøe¡rounda ¡redr¡oed b 96Ë t*¡o tæorçoratàoa of, Labol L¡rto

I.)orex lCr (X*) aÞ¡orbabls oæpor#c uhtc¡¡ uere elutod tn ühc

ÂLå. fraotlore (tture 4.3).

&¡ sffect of thpso agert¡ on "SÅ-¿'r aynfhotaco of ÐÐt

llvæ æl.tooùødría enrt of B,.8ÈeEg.fSl!. vaa €r&rin¡d ïi6

tb€ ooloriq¡trl.c a86åy prooedurer It cåû Þ€ eeæ fro¡¡

T.able 4,4 t¡¡at no tnlLtH.tl.on occurrod vftlr alry¡ ono of thø

tol¡lbÍtorr olono or uft|r a sixtr¡ro of ell tbres.

(" ) &e-e

ast¡eå¡ðr
${ncs 1ú ra¡ qlso docl.rablo fn thls ryetæ to prwou,t



SodLuu ualonate
(puors )

Sodl"ue ÍiÌ--q¿¡*9.
(t¡uole )

Ë'or eotrt
fncor'¡roraù1or¡

of controL

Adrlttlous

Antl.uryclrr Â
ft¿e )

?.5
5.ü

slu
5,Q

5.o

âl\

8(l

2A

1ÜÜ . {-}
â4 ft

31.O
6, Lt

25 'G
5.9

1l+.1

6.7
h.3

1O

1{}
1fì

I{)

2Lì

Incubatlons contal.nocl ÐÐC llver çJ"ùo chondrial suEpsncf on
(it *a of prçtotn/ml ), û.1¡ n13 -trLc-Il0t (püJ Z.l¡ ), 1{rtr

ii*"feã' 1l¡C-trl+-el¡ccinic acirl (apeclfic activlty 8.8 ¡rC/
þmofe), lr.5?6 pnolo¡ eddl"ttorne alroun ln ùtre tabLe and
bater- to a ffn;f Yoluse of ? rnl. Tubea l{Gre lnsubotscl aü
37o ln a ahaktug hfûtcr b¿tb for 1 trour anei tt¡e reactlon
otoppeC by ths ad<IlùÉon of 2 ral of O.Ji'i trlctrlcracet{c
scl.d conta:Lafrog I"()O ¡rnol'ea of ua.labo1J'ecl PotaÊalum
¡r¡CcJ.Untet protetn free cuÞorr¡atsrts ute¡t6 troaüed oU
Ilouer lll (tft) colu¡nns as in lrlg. Jr.3' [þo fraatiot slutsd
was svspo¡atád to drlpoas and tbe rosl<iuo dlesolvo<l l"n
t tnl of, çater. o.o! nrl. aanples uono drled oa gl-aoa fibre
ctlacs and rEdLoectlvlty deterul.r¡od by ccdntlllatl.en
aountÍug. tlro obteryqd Yäluo for thã cor¡trol (no
acl{ìttorea) sac 7¡29? Gptrtr
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s{Ê¡DBe of cac¡lte¡Ë

Árltteyet'a
ll

{pa}

:iodft*e ¡li -nf,rte
{t¿¡mrsa }

i¡odl,rre
ø¡loaate
(¡¡norer )

-&.
2.5

5
rT

&n5

5.C;

1(}

1(}

tû
1û

7r.6
7V 'a
7q '8
'18.7

7ü.4

33.6

92'-6

39.þ
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ÐÐ€ oltocù€üdrtr
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å\:

4f,1
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Ineubatfoa corrditloms (except f,or acl¡.litl,r¡ra sbcnnc) ard
aolorlruùrfe ¡cthod of ec*ay yotlre aa deacrlbod 1n F16, I+,6.
lbe 3 mL lnsr¡båù{on nl:ctuñÞ eontalued. O.5 rs]. of
B. gg¡egg¿{¡.ê, oxtr:qct (prtrt ofu aoüt ont¡ Û . l¡ ee/uf ) or
Q.J rul of DDC llvo.r ufÈodroudríal eueponeJ.ort (protola
eoc+,èlrtr *G e6/ulllr



álF '

auccluyJ. OoÅ fontnatlqr f,rr.rom s-oxoglutar;.ato; ths offeot of
oodltæ aroolrl,to¡ ¡ih¿ú, r.nblld.tc Èho e-oxo{$lutarate oxfdase

rycúær str åLrt c¡rnthotaae aettsfty uao axan{,ned.

rn Duc lfvor eltootro¡drtr thc c¡rathoala of J\i-¿, türeen

s-oroglutarate f.o the gottrco of ¡r¡eel,nyl .Joå.r l¡ L¡l¡ibited
vlrq coqtlrlr arcg¡lLÈe te aLso preeeut (Grautak en<l LÍrata¡

x963)' &o ef¡'eot of sr¡qs,r.to oa Èbo eyrattroaLr of .Ar,Å

fros elycf¡cr a¡eofn¡to and coÂ by boür tho rnttoc!¡ondrLal

m"d bsaterl.q,l cqræ. La rhour¡ ln &lg. !¡.9. rb acùlv!.ty
d.ûb pur{.f,rad baotætal, ûnqJpæ uac ertghtty ¡t1ut¡lated, rû,l.lo

that of t$o ul.toebqd.r¡a¡ cnsyæe uae fn,þrH.tcd¡ 'cLon

r.acubsÈionr coate{ucct j }¡oo1o of ¡odtrs orlrg¡rlte/nl, a

concentrgüLoa of æsenl.te wlrtelr had bèe¡ &ær¡ to ial¡ibLt
aln¡oat coæ¡ltctoly .ÀLt a¡mthec!-¡ ffg& q-o¡og:lutarate¡ Co¿[ æ{1

Bl:rclns (craruorr and urata¡ l96j), the tntrutbl.tlqr of enr¡mc

ecttvlty 1n ürc precerrt ø¡¡atæ w¿¡ð onty ft,j,fr, llrl.c
cc¡¡cq¡trotlou of aros¡tte ¡rea u¡Ed {n arùoeqüent vo¡{¡.
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ARSEN ITE (umole/ml)

qrd oolorl¡ecûr:Lc ætlrod of errey wor6 ae daccr{bod
tn Flg. ll.6 ercept tbt tuaubatl,oa Ëlxture¡ al¡o
cooCalaed 5 r¡S of entl.rycln Âr 2tr i¿raolo¡ of ¡odluu
oalouate an¡l 1O ¡rmolec of codl.urn iJi-Erslet€. Ia the
abrq¡ce of eodluln artêßltor lrÙ.2 r-4.ùoolor of ,lL¿l
ütro prcdrtcc¿ rl.fù i,.? Ei ûf B. ¡rarr¡r'oldorr G-Ëtct
(û.4 n€i of prctelq'/tul ) aad 1V7.2 4naoloa of .ÊrL¡'¡

rrl.th O.3 ul of l-ri¡C ll.vsr odtoelroslrÍa auupoanfoa
(|¡¡ ,.e of proteLa,/nnl ).¡- a , B. ¡obq¡:ol'ctcs €ns)me,

o- o r lllrc: lLver s¡l,tochonirla.
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{o}

fFF, qrr¡¡FJ¡f 4l¡é

RocrËr{.ctl.æ of, ¿¡¡q t¡sgåbolla¡E of llc-erçcl¡att to t&ß

cytrülre*Lr çf ,{i..i by tbð rrca of r:*¡lonaüet antinr¡reLo ,L ntrl

ttrs{FrJ"tor totisÈbsr rgitàr t¡¡o ûrtra prec¡¡uticn¡ of o¡ce€gß

t*a**1oro. reøuLtorJ lu s c&sl.l mosou¡¡eble åncorrpfÊtfou trf

iebot lnto å1.å úrr-In6 lucrùetlo¡rr sf Ðitr llvor çrlt,oebondrlq

{1t6. 4.9}. ÍùÊ æer-Et of ¿ti-'. f,ø¡sid,r qd¡¡tr rc¡ råeùsctod,

Ì¡y tfi¡t¡¡ r*r¡übetï mr b<nrovÈTr lstt tù¡n ltr¡i or" tb¡t detc¡r:¡lacd

Þy üeÊ eta¡Ierrf colorlm+trÈc aroe¡r procs{årro. th.st übå l*r

eoacontætlos of lj*C-*roaåmto ts iucr¡batlãû s.l¡3urç¡ wc

e j.lsl.Clng factor Àe *¡i;.rnrént f¡'tp tho ¡"ssr¡lta a$wn fu

Ititi. l+.lu É¡l'cb lndit'¿tori tJre uqaeø¡lty fcrr relatlve.ly btgfr

coûcrmÊfnttoü"s of ¡rt¡cci,¡¡ato.

&o rcgt¡lrstÌ€üt for elL s¡Þstretoa srl eof*ctors try ttre

iåvtrr õõärgo rúÈr ox¡rar:f,uect tn grogger ¿lotelf (1116. ¡¡"11 it
dcotortettrÍe qtæåyÊ ¡¡ore uotad for lru¡ï¡'rees of eemoøy) 

"

tlro rsatrlû.e ùadf,csted $¡at ths o<æeÊrrtrÊtfryäs of 6Lycla,o¡

CôF. ßt äÎP {nle, 3.å} r;s,6d t¡n all colorÍ,æ+ürÅc aõ6ays Bo

far closr:råhd lu tt¡ís tùsrfæ uqnË fa fect llu{ûfa6 ap*L tl¡at

the f\¡11 poÈqrtlål of tùto sltocù¡n*lrtsl çnø1@ àad uot bcerc

æ¡oagured. The sl.rao¿ù cø¡rlete doponi¿æco of tl¡a rqsctúm ør
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ìfor tbp color{uetrlc ataa}¡ fueubsÈfol Corrcittlor¡¡ aatl
ex¡nrLurentel proccdur€a Ueqr.o at dcrcrlbod tn !'tg. l¡.$r
exco¡rt th{¡t alt lacubatlous coata,l.nod lLr ¡,trrole of ¡odlttç¡
srcsgLto. For ü,¡ red{oeåerrlænl atrray tnctrl¡atfoüô Uors
ac dcscrlÞed fop, the oolorlætrlo s¡¡lgy oxcept Ëhat
L;,576 þuolc or 14c-1r4-tt¡ccù¡l.c ¡clc (rpoci-flc acu'vl.ty
ri.8 ¡lC/peolo ) uoro lnctulc<t l¡rrteed of lÜÜ pæole of
u¡l¡bsllod potec¡lurn arrcel,nats¡ exp r4upntcl procecltrea
ucr. og dnacrtbsd ln Fl¡¡. lr.?. Aftor evryorctiø of
ot"byl acotcCe¡ th¡ ¡taÅù¡o v¡¡ db¡olvotl 1n O.5 n1 of
æ{rhæoX ¡od onüJ nL larg¡rler drr'ød on glaac fl'bre rllac¡
for tclutj.llatlon couttlngr O- O ¡' col-orLnotrlc eetey¡

a-À , rarllocllæical sEGfrlr



20

F¡

Ë
E

âU

-l

40

0

I"i¡i, l¡ ,10 .

10 n
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Iacuhtioa cood,l,tlou¡ eut ox¡rerlaeutql procedr.lree
uens ûs cJoecrLbed La T'{9. li¡.9 for ttp ro¿l.oclæøical
atsay orccpÊ thãt e1l i¡crrbation cor¡talned C'.05 ml
of' Ðirc ll,ver nLtoclmtlrtal a,rlpær!,on, ü¡e coneætratlon
of ¿5C-1r4-tl¡€cXnatc rar vartcd ad Lte spccifLc cctlvlty
ra! ü.I.75 ¡¡C/t¡gglc. FLgurÊt ær tb¡ abccåse{¡ roprcmt
tho arnormt 6¡ r4C-¡uccf'nate sdrled to tho ? r:]. lncr¡bs-
tfors t
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add6d ATI) oonfìlrücd tlro ab¡onoo of rrreal.ryl GoÂ l¡mttraa{c

by ùb ü-oaog:lutarate oxLdacs syttø¡.

tæ cqoæûretdon¡ of oucelnato¡ CoAr 61¡rclan¡

ÂTF, 1ryrldsx¡l !-çtroophate aad I!g"" uaod :Ln ¡n¡b¡eqrÞtrt

e:çerlmnùa ars bq¡od æ thorc fotultr¡
rt rya¡ for¡¡d hrysrrerr th¡t ALA s1mûÏrøsls try Ðll0

llvor nl'tochædrls s¡r not dopondøt on addod E. g,lå
tn'eolu¡rt Cort a¡nrtb,starc. lbla lndlceüod thåt ando6enour

euceülyl toÂ a¡raÛhetaos UaÊ rctpøaùbte for tb præducticn

of, rucolryL CoÂ. TTÞ effect of mP oll, ÁJli s¡mt!¡o¡t t rEú

tJrorof,ore exnslnod¡ but tlrorc Tar nÐ a{6rr1flcatt

lucrcsao ln acùivlty rtran tNrla coepound rras al.ro

tncluded Lu tnot¡Þatl.on¡f proauaebly adoq¡¡ats c¡qdogpäor¡r

Glf,P rua¡ svoLloÞle.

lrs e praoeuttoa"¡ tho bactorlal eueciayl toå slmp

f¡bta¡s yec l¡aludod 1s tho f;ln^al ayrtcø a<Jopùod ro thåt

tùÊ aarey routd aleo bo a¡ryl{eablo to çqoro purlfled

prøparatLou¡ of AL"â, a¡aúh*taec, I¡r orctcr that tho

ls¡¡tttvfty of tho scttrott ml6ht bc lmreaeod¡ tjhe *uhse

of tncubetl,o¡ aÉxt¡¡¡ror rac rcå¡cod froa 2 Eût, to t.5 nl
ad at ûh ¡âEc tt,go thc rol¡tÍvo oct¡eætr¡ùl.oa of
l40-*ool¡¿Ëa taa f¡orcecad.
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(u)

tl¡e uotbod flnslly edopÙoú fs rloacrlbed ln fi¡tt
belar¡ for oowæ:LGEßo of rsferarco tb entl'rc pro-

codrrrø la dc¡crlbe{f derp{to fu f¡ct thåt pæta of I't
havc atready bosu gtvsr Ln loguuda Èo fl.gurea.

rncubatlon mlxturoe contaJ¡ed. tbe follotrlrr6 (ft

¡rnoloa/rul r¡aler¡ othønsl.eo ctotod) n trl,sJt0l tn¡ff,err

ÞII 7.1+r Nl glltctnßr l,Ûo¡ r¡llabelled poteagl,us arccLuate¡

1û¡ 1l¡6-1rlå-!rrGolrlr1c acl.d", ct.5?6 (g pc)l t.ÍgOl*r 2% ûsIIr

2,1 pyrLdoxal J-@oøpbate¡ 1¡ .ATpr 25¡ Co4'f Û't¡25¡ antl.uryrcl.n

Âr ?.5 lL6¡ ¡cdl,um uralonate¡ 1O¡ codlue DL41¡¡.n 5t eodluw

areen¿tet 5l pn:rlfl.ed bactertal aucolryl CoJl o¡mühotoael

0.1 æ1¡ Êrslnnè ard vgtcr to a fLnal volt¡qo of o.j ml.

I\¡be¡ rcsrs t¡¡oubaùed et 3?o for I hour tn a Oattl'ng

r¡atsr Þ¡rtb anrl the reaction otopped by tlre addttlon of ? nl

of O.$j trfchloraoetlc acl.d. 1.5 r¡1 of raterr smtôlraûrg

I pæolo of camler .ALÁ' Ê¡ri lOO prnol,ee of u¡,laù.it€d

potaaeLuu aucclnotc¡ wrG addod ard protol¡r ruawcd Þy

oentrLft¡gatLo¡. 3 rnl of tlrs øupernata# rorc edded to Do*rox
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5g (nn) con-æno (3 * r eæ) artd vasù*rt t¡¡ræ:ch tùc cal*¡al

trtf.h tG *nl of rlstsr' "U ¡1 ua,g clutod rEfth 1t:.' ßt3 +f lSî

¡vyrrdiæ-seetÊto Þuffor {p!; 6.o} åffid tbð elÈats collectcd

ln 1{rû ¡ll rout¡d Þottæ¿.d flgd¿r aoaÈefi¡tng I drop of,

ootceut¡.atod l$ËI. Tho þuffor Ytü f{toofffi by ¡qt¡pæa3toa

usler r+dlcsd Ërórou!.o et Gbs r¡rùdt¡c dl,asotrtÉrl l[ A Ef

sf tøter. 1.ü wl ôæ¡p.l*ú af tlut¡ sotùtl.ø nsõB al¿cd rftù

l nlcfür ecoûsùe b¡f;fer {pe¡:,.6} aeå ü.1 çrl of, å*ô'3yl 8ë3tæË.

Îùs trù96 rú{efis baet*d Í.u a bo11ta6 rete¡r f¡üft for lJ ulnrtar

eo¡l thç ;.J.¡. pyrroå* s-erc ør,tmetod lato ä$ r.rl of et&Ü|.l

¿eeùat+. nr¿s rfi¡t n$el¡'Þ{i ¡r{tÞ 3 ml ç¡f, ¡*st+.:l¡ tùF otüyÏ

seotate lay€*. tsa* tbc'n tlrSocl md the reetrtue dl,asotvÊd 1rl,

t æL of çrstbæolr ..*¡!¡!"ea (c,[i u'rr] wæo platod oato estal

pT"cnctrottoe üt¡ co{rat.e*S ln e ffito**r*o.{ååen6u *fon ftüu cauËùeç.

¡LrtsËilstlvoi.y¡ 1í ¡¡oånt,åL!.atl.ou cÕuüttllÉ vae daçl$ÊCr Õ.1 sl

aæ¡rloe ïers crJ,ed m glato fl.b,re rllacø.

lìhcs eoæpsr*blo colorleetrfo r¡tÈûIttn tüçFÊ teqrrlred¡

llt"-*.r**:lnotæ scs ærltGotl frçn tllo lÊctùstl{ta sårtr¡roe¡ Ê11

etbcr cædlttmr bol6 thp aæo. tibo rotctåm tot ttoçrycd

sttlr I erl çf {i¡$ trlcùlo¡lseetl.s eeld æd 1,5 ¡nI t¡f va3s

edrlpd. &*: estqularüftn of fù-Á' ¡rnoclræed tes tùGa al

deelcrxbcd ln Ffg, !.1 (p,6r ).
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írå9. Ir.1B c@Fßnao tbæ e¡ntb+öls Õf ,1,L*t tt ffiC l¿Yêr

mttoebomlnlar Érærurs¿t bÐtå by t]re eêlürl-ästrlc sürl tìDd*e-

cbç¡lcnl Èssey ¡[reçéå;rrçê. Thô ænrslt nf i,JÂ oygüàoa{redr

aË ß¡Bsaireei by tho Lå* lucor¡;+ruttou ¡wtrûG€ r*arctÈly
uell vfth tùat dcto¡slærl ln dr¡pl$.s¿tto G€lorrlËatrle rcon¡r*¡

'f-a both êsöÐr ûhÕ aytt¡tø¡l.s of 
"tt 

å *r p¡eff|,t*lonll to tb

æqt¡ut s¡f r¡ltoolur¡c1rÍ.n a*ft"l¿<I. llr+; 6raaÈø c+ttsl.ùtvlGy of

ttro rcûf'oolur3cüt u¡othort ven agntr* n*rtlaooÞ.te¡ ãta oboomd

Ya.Lue of fi?5 ct¡a {r*pres*ntån6 tûre ur¡rtt}rect¡r of 3{, rq¡llolË.

oJ' .,$.Þ.) xnð cotÈpeFed trtrÉh ea orpttcal de*reÀty rÊe{ttnë êf

{i.e*t. IÈ cddl'tåcrr¡ "Er¡"(trldtn6 thÉ eÈjecC.mts rqrÌ{ææt

of the Ðygt¡Et fipr tbo ã}mttreâfÉ of +1j....1 sea iìülff¡lodr trüû

{acarÞcrr¡tJ.ou of tåC-atecir¡aùo lntc ÁJ-rl r¡*s dsübl*ë Ésa tbs

arÎ6c*f^1c acû{vf.Ëy of tlæ edsr: cucol-B^ots r¡as rol,ea*t f,rorß

(,.1¿? to tto95 $c/¡,¡uûl$. &!¡s Èû rca¡i,ütv*W êf tùe araay

er,ÍI bc read,åly utJurtorl ùo ùhc roq¡lreæË:ts ef äry portlar¡ter

G:e.p9¡'l¡aoat.

Væl"fleet!æ tÈaË tbo ¡slfoeetlvåty $oafi¡rüd ln tâs

tuÉtüeËCIl eolutl,æ of, Âå.¿il p¡rrole rns pñÞGsat eð AJ å pytzrle

rcs cùtotrnd f¡uæ tûaß+ of Ê.In llqlåf eþryËEtl¡ü1qqqs. þg

r1rutl.e Fûak ef rqdio*oûtwl.ty rbm lrr Iìf.#. l¡rl) r¡eræ¡pædçrl

rtth ùttÊ Âiil Ðrrfiolè regC,ca¡ locaüeel cçLorlsotrleally. thJ.e
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¡,ÐC,Llver n*ttc-clìpn.driq. trxporfu,reutal cowlLt lorr¡
u€re a¡ de¡erl¡ted ln F1g. 4.L2, ,\ r¡¡¡uplo¡ u.! uIr
of ll¡c nethmol rolutlon of ÀL¡. pyrrolo uao
ebroeatograpbcd rrd tho ¡ca¡ltlng cbomatoglnrr
¡connod for red
Val.rr a rtrorn¡ on

{.orctlvity ar d¡rcribed, in }i6. !¡.J.
th. onlluato are ob¡en¡ed cou¡lte

corrsc or backgror.d l. Tb ar$ou ¡t¡or¡¡ tit¡e
poüt.tlon of JJ-¡! pyrrolo, loeatcd by ;praytn6 tlre
ros¿rlndor of tlrs ch¡¡oqntr¡gtìÊn rt.th Þ.trrl,l,ch reagc*rt
(r ).



roct¡lt rû3 cæ*[rüGd È6r autond{o€reFbs *rorlo by rrEro¡{Eg

X-firy' f|'ln Co th+ plato¡ tor tâ¡to urætb^s¡ ¡1 afrylc tf¡ot

rlptreðflrd cu fl,lnE afüsr devûlslreGñt, ooræçø{lug åu

¡ncltlø to .åJ,Ä ¡ryrrrot.sr

W of tþ dfff{ct¡lùlea ettaclrc+d Éo ûÞo rcd,:f.oelrontcal

sct&od rac üre lGrngtù of tltre lrrvolyod tû cæplctlnF es&qfsf

cr¡rocfolXy ff large u.ixtor¡ ueüF rlreqr:1¡S És bo dotre

r:tqrlt*noa*llyr lort¡ *oræd tÈct trl"chloraêâtlo scLd

sr¡Ðolt[Atast¡ of l,nrrubaüùotp esuld bo otorred flroeæ at -I5o
wltùcuÊ ef,foctlne tä¡r rorult6. rf c¡oth¡nol eolr¡tl.æa ef

rL Â ¡ryræeto rerc ûpq¡t¡grod for árrxstogr*¡rþr lùs ûtçr¡gs

of lùe¡o sü -l5o w¡ alro æçserêr:r.

(ri

ïwtÈsùlon nírtr¡rec oaffialnedr la sd.r"$.tlsa to tho

eonùtt¡¡æßr ltrSsd ¿¡r iocül.ta {u} (p.9? }, lÐH i:i.tÎå tlnoo

Itlo fonaratlou of porfd¡abå11nÞ6gr Þy llyor Ìrø,ra5cuator ¡ra¡

c{¡outl to bq ¿rarsl¡¡åaod, tiben Îìrtl!+1 le tnorr:de<! (lbrver tt sL. t

¡.?66b). ':¡lbll-e no pontr*rbûI4E6i$q vqe <Ietoq3g'J Èy d{net

lerftoh rsÊ63oû t¡lcalñsrt o.f tr"{o&loracotl,c eßtd .r{lcre¡.rtgÈr

of l¡ct¡batlon aL¡trrroo ln' tb ¡rcaÊrt r*osl;, ÊIro ¡roa*lble
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cff,r*t of !'{f t (preoenû to aettv¡te rtraeúr¡rl Cerr qrn*å*t*¡o }

øn lùe ùúfbftlm of ¡mrptwbtllm6eu for*¡att'm ty rÐlÂ bar

mt bcæ trycrtlgptotl.

ta Lnærporstlsn of' ll{f-sucelustc Êr¡ùo Âi.å È¡r rruda

ÐDC l{vcr UmemÊes t"s ûila l,¡ F:lfr. t¡.1&' Yaluor tÊriÉ

trnof¡nrtåóBl Èo {¡ùs amstsat of bmo¡pnatø aq.td,Êd u¡r to

5 q¿votær of lr!.À fionrct1r trrt vosa ¡ppro¡rlx¡atef y hlf tlrsse

obtatuud *Toæ duplf cato ce¡lorlpctr{o üôñay*. tÞtlmf

den+lt3r yo,luec RGr{$ e:rtr,E¿r¡ety lev !¡æelr¡srr (rmgllug frou

{^rlâ üu ,-t.C5 npE¡roxt*0,çto:y} *o tlrat it 1e Jqrees¡tble to

pleeo elgp.lfï.cn¡¡ce ì.;¡rdrr tãnrn. J.tÊ firrther t*ate t¡tth

Ìrcuugetetoc *t tcor f#r:F¿l Êlrcrt th,:, l-uæorlromti.Gr of, 1&C-

ô++c{.çsto lnto .{¡ ¿t bt¡ fronot æd Êbñ${Èd hæiegætat dtd

æt vorly by çort ùÌnr lr¿! ffË Yaluçl oùtaluod vl$r f,m$!.y
prrc¡nro* hßüxltTËÉetcac J.t dld æt a¡r¡:con t*ræofoæ tht
utttoehMrl lq¡t¡¡¡çç¡t3fty ûo stee:ln*to wae n ro¡triett¡r€
factor In tÌ¡f arãþyr ,',''$6¡¡'ryti<rcfcphÊ of <ibruçøtogrraw of
ûÈs pyr-rol* f,'reetl,oo Elpuorl çF ædtoacttve ffiotr f,oe¡atsá

in lâ+ Âi,n" p¡rroLa reg{oa.

In terut c¡f c+o¡rlttvåtjrr tn ebúGtre<l ueluø êf, irl¡., etß

reç sùtüfuå{¡ fræ tl¡ê für,1io&r:iaal ft¡t¡êy fu* *.t13 t¡t of trmo-

gætol tbis tlor:rtcptnrdpd to n* ohsEwøc optlcal .tanratty of
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Õ'û35 for thp rtre æ¡s{:üt of bmaiogeanr3or

2. ¿*ÞÁ¡fÈeèggi

the rcot+r of tåi.e cit¡apte¡r de¡crl^boÉ tb¿;' tierelof¡¡n¡ot

of, ú! rtrrl{oeÐcs3.e.a1 €téssy for t :i c¡lætüreteso. ?bo f,¡€thCId

eæ b+ oirgrlirhå '|ùltlr e:i-ni;1Í.*3-ti ta ¡xrr!-f,jer,' trrrfìÊrat{onå

of, tÞ* boctor{el æzryr:.+ (ffg. 3¡.Jtr ir. 81 i øJne* oll

ef, tàå rtt1;!.oaçttvitT preaøürt 1û th.e iierøe¡ olutste Lc*

dortrfø¿l fræ i',1 ¿*:.. .,r-:ltob.Ls n¡cd.1trlcatJ-aa of tuctftqtlon

aenclttfæ¡ a¡ad¡. :[e$latl'æ Ðtr t\L*i çqn:re],e qsnk€ ¡¡5 6e{t¡oct

applieebl.o ùo crtxlC ir€F*tfttlnas of tho Llver cnû¡ÐflÊÉ. 1ïß

ettey osn be edjuatod to s1e¡¡st eny r€qtiffoc.Í' .-tegfoe of

¡e*ûfÊÍ.vity by l¡p¡roaa{qg t¡ro e¡rcclfic ocÈlvlty of- Èl¡r¡

u¡ocfnstr etldget to iacr.rbr¿t.Lææ" 'i;ltrra lor levelt, of ttrôl

æEtB* ârÈ oIPáCterå¡ Ë-¿æ flcu ce*rrttr¡i it t&e tilot*iotl t}å"

rå¡r1ço sl,nc¡o Àaryer orti*¡lle.t of tbe ivå'rfol,G aolt¡tfu¡r¡ re¡r lxt

couttedl but f,n gtilrÊrÉ-f ¡ aclntiå.lettqm cattntåF¡¡ r¡¡r¡¡ f'ounl

to bo prefor*lc ri,me üfrGl¡ oæ3rl,o cotlt1 bo csn¡aùsd ån

dr¡pli.c¡tç. U¡åuë gtaau fiþrÉ rlleccr *ourrtl'ng efflci*acy

óf, tbs selntl!.Iatlou, øpcetro*:etar *s¡e 65r-i çn adcled arte¡¡¡¡trsgÞ

uas üho grcet er üboerûtmcy of, tlþåo di æcs eaeiparod vtth tùÊt

of fl.ltar t)ôfsrr
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thÉt üho uotho¿ ccn¡lcå b+ sìroëetof\rlly 4lpllotl tq cr"rù

sÞåtL srtourtÈ¡ of l,åvçr bomagroetrt ag {..Ù! ¡¡} g¡¡d!,e¡tcs

tiro lrctæÊl¡¡L of tl¡p r¿etl¡otl Èo r¡ocpu¡o lweår of Atr.A

e¡artbtarc¡ httùerto ug.letectlibfe. &ñ EeÈ¡ag æcr¡at of

trfvor (wt vstght) ru t-r.cÊ ¡nl of, üoæe6oaeto ta tmty 6 ¡¡g

¡¡tr<l frrol'cl* (rføgi a*¿ fÌourxl tt poea!.Þle¡ by tæronetaE

tho nÉ€r of eollc fn ctr¡ås!. eabrTo l.lvar en¡lù¡sot so th¡t

tho gaotsln æstaqt rmGþd betrøæ f tüd E ng; ûo palr

qucntltattve Eoaa¡¡ceÈpÉe of pornhrXa ¡roduot1oE. lbo

rortlocù¡stcal ûotÊIrr rtttr tb cs,¡ftlgåtf nrltobty aUurtsdr

úould t&¡æofono æ¡blo dt"rs<¡t Ë¡lofuror¡lrnû¡¡ t¡f' À.,1

syr¡tþtcso to be r¡€rtrl ^Ln cucl¡ ¿¡¡ f¿¡¡EÊ, eystæG. Îl¡e

elj,cr.l¡¡¡¡tloa of ¡1¡l ø¡r'ntil+tgrå@ ¿rs år¡ firtêrferång ol-s¡'zoüt i"g

ace€r:fÈ rrp ¡reratlorsrT ab<rvc tp. 7a ) fc f's¡*ls¡Larly t*ryor*tant

cl¡co lr rcç¡a-l ti.ear¡oc tbl,¡ acùåvåty groctty rrxcrËndr tàßt

of ,\lå a¡rut&tq¡o aotlv{ùy.



99.

&a ¡ev Etthod of eæey do¡crúÞecl ln êba p¡svl,ouc 
.

eh4rtor naa dcryrlopcd¡ ao ¿t ¡¡ca{{f üorlÊlüÊdr f,or tvo rolu

Þ{rrpp¡s". (f ) m¡ 6:eueml ac€d wr fclt Sor s ¡æt&od

eapablo of eBpttastloa to tf.oæcr of lev eottvltf (o= to

?slf r¡nll rsor¡Étr of utæür) anrl (p) tt ucr ry*elfLcalty

tatÉÉ¡d to ulc l!¡o seGbpd fior en*yuc rÐÕÉanrrçeðt l.rr uo¡ul

t:l¡süet, Os tlrlr laùtor gof¡tÈr *ùr rt¡ll lwtlo ¡€gfa $¡çrf,et{ r

ftnt.ty¡ ån å{rcr¡r¡to loorlodgo of tùo lwd tilA vìrrt¡ütøn¡

Ln ¡o¡tql tl,¡¿r¡or ¡ecpcd l'upertrnù æ¿ oeooaaly¡ ttre uro

of, tl¡n¡e ¡¡eb ¡r ¡o¡ruel, I.lvcr¡ obûa.[¡¡Èle la 1¡ræ lrouatt¡

for eruyte purtffoatlæ b¡d obvt,ou¡ aûtraattæ¡ cotpar.rd

våtb lÉ¡stloe of ¡nl,s¡lr rltl¡ dnrgr.

&r r1¡r of thr pæereæt ¡utüorf r rrssÊ, erttnrd oa tb

lrûtrr ¡r¡rcstr umly Ë='nûc 1¡olatloa¡ tlnot rtrdl¡r sf t¡bl

eætrrl of ¡¡mûht¡lr 1r tûcoLf e loog tonr proJrat and out¡Ldo

tÈa rcof¡¡ of tb,o prorst tü¡rt¡. (å rrpcraûc rütdy of tù1r¡

url¡6: ûlr¡ur cr¡lù¡ro ryatæ¡ lod ùho ¡rr mtü¡od of oæey lr

tbc rubJroû of I rrg)arêÈc ¡roJact t¡il Èfrs l¡Èoratot?. )

Ït n¡ d¡cldrd fl.rrt to r¡ckp a m¡¡Teqf of ¡tl-Å ¡nüotaar
l¡r a rrrrá.oty of norr¡al tl.ra¡cr and collt urlç tb uc¡ rtdio-



l.tl.1.

crhmtcal t .ry uctbod. Iho nrrYty 1r dacortÞcd f'a Èbtr

cÞa¡'ts, &r mroa for ahostl'ü6 th. Br¡"tlc¡rlrr oyrtas
yflt rofü cwæ,læûfy ùo dt¡lt rltb !,¿ orsü lrot{æ.

-. nEf['llS

Âe

It r¡r coqftdætly rr¡¡ecùotl tùåt 6ulul pt6 llyer elto-

&mdrlr uould h¡vr I Boûlvtty rsadtly dotootsDla Èt thr
radloçhonl-oal ertqF actibod, &c rcarcu for thlr lr¡¡ocùrtlon

ra¡ l!¡ot eolor:tnrt¡qlc rcray h¡d ladlcatoO e ao¡ual valuc

Értch t¡Et eOÉ of tùô ÐtC fÊú¡c.d lovsl (a*e FtG. 5.1).

Hosrotrr. t{rmr t¡ ¡L. (fEgO) f¡¿ fi}F{Ð¡r3td' vr¡lu¡r i¡ ret

Itvrr hæegmrttl rq¡¡lrrnlæt to 5S of tùo¡o ln llver

äño6ñator flea por¡stto ret¡ rüt'ç Lrüùrr fùnnrÐ t¡d
snf¡o¡¡ (f*t¡) obtst¡d ¡ tal"uc l¡ nsr¡le llvræ et'tochø¡lrtr

ûl.€ù ug¡ 10É of Ë¡û ln r1?rr ¡fÞùæária fDæ po'rpþtlo

aleor Flul.ly¡ Ln llvæ f,tw rennt hffi a,rbJretrr tù¡

tr ætl, rrr ltlÉ of tlut fourrd lu tnr llvÈr of a pocffi.e

petl.mt {tourcy l¡ gå., ¡96I),

tlhoü applllé to norral gulncr pl^g tívor¡ tùE ndl'oñmiart

ltr(f !,¡vrrl,rbly 6æo lneøolu¡lro rrnrlta ta thnt otrcrcd
qo¡¡rt¡ rcn¡ llttlg tf et r1lr rþær ûhoto oÞtrluod for røro
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tl,r. t¡aubtlor¡rr A oocprrlæa of t¡¡. oçûlvfty fiftü-

in6 rnorutr of nÉ¡tl end å:$C llvrr ettoc"tm*lr{'r Þr¡r tbß

l4c-l*utpoürt!"æ srûtM lc rÊæs lt Plg. JrL. fr. ütc

lÍççr sltooüanilt{.¡ vrrr at lcrrt 5(} ûtwoo r¡olt ccûlür ûtn

tùalr trrû6 norual llver rnd lùlr soättfartcd uttb t tÐlrÐ ðf,

oaly 5 ûlmr ilbæ dcùussnad oolertnotrtoelly (ffe. 5.1).

îþo radÍ,*t$cale¡l ararry Talt¡o¡ rG!ìË æ lov ar to bo

tnair,'n -fl-eantty aÈovo ãoro, æd ln f,lct ån*naarln6 læclr

of noæel wåtoohondrte gsìrc no r{gnt ftcs¡ilt tnprer¡c la
l&c**."*natc lacorÏroratl.oa lnto Ái rï" (I}r*e typo of

É'ÞË!røneå mr Ebtstsçd uhothar or Èot nolsl llver @tt€choÉrtå

fstrG ¡tored l¡¡ thrr prê¡rmco of pyrldo¡cal 5*pùo¡pù¡ts. )

Ur{ag tbû rr¡rltotltæl'sol c!âof¡ tlo ÁLÂ r¡rutbrtrce

acttviÊy csulé b¡ üetootcrl !.a ry of tbø $elllrvtng ayrtnrr

llvor 'hffiogsnrtor fros æ¡rr1 ûü¡¡Å3 e¡¡tuår Þt6rt llç¡r

trd.toódr{¡ md llv'er hæogeaator f,run fooûst 6 10 day-old

gufãm pXg.r llvar uåtocådttr *rrd lf,vor kogtm¡t¡¡ of,

ænlrl ü'nlt pelc ß*'ù¡, [dhra nlrçb tfinr Uæo6nmtrt rrro

eseayoeir l¡cor¡ÞrtÍæ n¡i.¡tr¡rcr coctaLnod t e.q EXtfå (æ¡ XTG¡

t.14 ).

fhr ur*f la aoml ll¡or dt.d nst spptü to b lf,nltrd

ry tÞü ü¡*trÉr of b¡ct6fr,f nreclryl CoA ryrt¡ù*¡ro tr¡clrdod
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Î
o
E

E
\-,

J

30

20

10

.02 .04

M ITOC H ON DRI A Cml )

.06

codurr¡ trore at deacrtbod
æ lo¡d,E':ctrlc üd ra¡iL<¡-

Ln tbc Potù¡nol
) rr¡¡ detætrÍnetf bY

5 nl allguotc dr:fsd on

gloea flþrs dL¡ct.
o o , ælorluotrlc asdsy of ÐLrC rrf üocl¡orrtrla ¡

-

0

O-O ¡ f atllochcrnl'cal asaaY sf lrÐC nito cl¡ontlrf a¡

a,-a , co!.orlætrlc Btaay of no¡çsl ol-tochoadr:l a¡

l-r , rerllocùrølcal aasuy of ¡ormral rdtocùronlrlsr.



lVÉ ¡

lg lurn¡bstloa r.rl,*turra¡ *tnco a ühros+ûold lwroa¡e dld

Eot slünj.f{,cantfy affrct oÞroñÈd oc¡{¡ttt¡. 'ìhtÈn lås rællttvLty

ef tào BútH nr Írc¡¡omcd Dgl' ¡rl¡rit tho e¡neffaa tctlvltt

cf ttt l4g-"rr.ol'n¡ûo fn:s (¡.4?5 ¿.1Ç/¡*æa1o to l.ltå ¡rc/¡rËlir

l&anr mo rù1,11 no úrÊeoûrbls taerr¡üt lü t¡&* luooæporûtloÈ

of låg-*scluato f.¡to .¡ïLf" uf,th lncroacl¡g &$ûuËËa of,

såtoobodrLa,

i';Ìçâ¡tt sf tlrlt 1r¡ræ cbrmüogroua of tùo ptrrrrlc

ftuetlon ótel¡od froe ¡qÊtocäøulceå esrsyË of rùril¡at. 6ulrts
plg lfvcr a¡ttooùæ,cH.a ôoyoú ap local!,ctÊ1eu of r¡ålorotLvl-ty

ta ifhs .AJ.L pyraûlc rrg!'oa (¡tte . j.2) ùr uûã ûær¡ by SÐü

ttver ¡¡tÊocãmdr3o (ET'g. &.11) .

ìitffi tùc p¡rrolo fraot*etl obt¡lnsd f,rnn proetrolng

rr¡ctl.og sl¡tmror Ef cotorfuntrlc errryt of Èa¡ül 6r¡fæa p¿Ci

llyer stto&edr{.l rert ar$Jrotod ûo t4r1n lrycr oeosetog¡npùV

(;ro Fl^g. l¡.2 ft¡r dct¡ll¡ ) rrf of tb¡ rlotoetaülr py'¡tale

p'¡rfo'¡t Ea dætrcd frul AA¡ f.a or¡r*raatl cþmtqraar

oþtntud bf rlrfl'er prooc¡¡l,ng of tßü,Èatfoa. of Ðü)C lsvrr

ruåtochmf,rt¡ rûnæa botb ¿{A tl¡d åLÅ ¡ryraolor (me. 5.3}.
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nn'r.¡¿¡j. lfver t'?lt$c¡roflÍ1'å,¡¡ o -infli'uctti on tr{rltt'üt ions
s lJtrc fis tlc¡¡trlllod in L i¿;" 5" 1'

,fo:. thc r¡rtil-ochOrif.<;al A¡¡a¡ry exee5rt tlurt t!¡c r*¡reciflc
rrCtiViù1' l,l' tlic 1Ì;Ç-Ar¡Cel¡r¡ii;e u¡¡¡E 1,o25 ,ri:r/,ll,rolr-: a?t(i lùc
voLr¡r:ie t:! tlr¡¡ fl-rrn-l uietl.utt¡r'¡ l solrr t'i on v¡rg¿ í' ¡ l; ul- .
enr:çles I ,.i l:r} * of t}rJS gelr.rtlotr ìr.íIF clu-tx're€tl¿;r'ei¡rlrcc arui
tlr¡r reer¡ì-tir4; clr¡txaart,O¿-;rrri:; ¿C¡û¡treri fr:f rCrtlic¡rctj.r'^àty a:r
ci*scr-:,iÌ¡sqi lzr I:ig. .'¿.I3n ThO fLC¡:r-ee r'n thc o¡r-i.j.Ë¿,te are
ccrrfÉctrql for b¡rcl;¿;rnr-:rxi (l' c¡x;r ). 1ìre.' f\l'l-(xj ¡¡llous tlrc
ptrsitio¡r ol' 'ì'i 'r ¡>ylÎr}le"



AA
pyrro,le

o ALA
pyrro.1e

(:) (r ) (z) (¡)

on ssrxlftLsttt
ïClÎt r,¡t t€, 5.I f¡r lñ¡ ct¡l srùætrlc
Ecr{úy prñcsrlrr¡r. Â.¡.É' ¡Ètr: lJ. fE ù¡¡É trlpålorgestlc
pel¡3 *r¡rnntsdr o¡l ,lacr¡bqt.l'o¡¡ t c8ß crrtsrsrtod tt
pyrtol.o¡ crrÎ ûIil* *Þy1 st;où*3f, o*ê.nct d¡æeu*toegr¡påec:
nad a¡rryed aa d*rerLbd 1u Sig. le'3. iartrcr ¡¿'treLca
Þtrs ¡lropgCd ffom f¡*ttrcttc .ll.;L-l!tll. a¡d ¡L{,-5t-toluguO

ga p.46 .
et<Ðtru l¡etotod
pl{:tr (a i tuo¡r.ràatåc*r

Itror¡- of
1G.. (îþ
t e ¡4rnrolo. )
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B.

Iwaûure rod blood col1a are ühå orrly rnoroalr eellc

of æin¡rl tf,asuoc ttr vhfd¡ Sl,Å o¡rtlretaco scttvlt¡r lo

hl'€Ër errougþ to be rosrl{Iy cletoetod (I-avor, tfetrbor8er

ad tkfonfrtcnrþ 195L)r n ¡rbuoucæ¡r proørræabl-y arcocl$tod

ïr{th bæroglól'n e¡rntheelç. Ccncl'derable lntsrecü tt¡

;$,rt o¡mthota¡o oæi.gte f.n vlou sf Lta ryparæt r¡o1o ae

tllo poeennkor C.n haøm bf.oc¡rntlmsLa nnd ln t¡¡rt of

haerr bloo¡nùhoal.a rogulatlng haearoglobln a5rnltreel.e (Anrno

and T.oudoa. L96il Gra¡rael, }lorehner a¡¡rl i.ondÊ$¡ ]-966¡

I.evotre ar¡d Gra¡tlcl¡, tg67l 'lr¡atnwrtght and lfalæn:tgtrt¡ L967].

tlÞ auecea¿fì¡L applLoatlot¡ of tho radf.ocùoælcal Baray

ned{h.od to aucb colla Lp cb,æn ån lì1.6. g.!tr

ih:rln€ waËure,tLoa of tho Lwaturo ætl,ouloeyte to tl¡e

¡retrrre rad blood call, üro eapaclty to a¡mtbeeiao baæoglobfn

ditnJ.rrlah,oe, ãson€ $aty other oa¡ncltlea. Iû ts pocclblo to

oo¡rarato rotieulocytea or¿ tte bssLe of otq6Þ of, naùrrlùy

uelng ootrtnlfì¡gatlon !.n a dorraLty 6raè1onù of bovtns Éêrt¡rr

eltn¡st¡,. Wfth tlre oalloboratl,orr of lir' ¿t,Ir, h¡lll.ianre; a

etudy of ttp l.ovel of ÂI,*l e¡rathetaae l'n colla of differ"eut

a6o! frou flrc}¡ a 6rad,lnnt nreã nnads. ït ca¡r bo üe€rl.

ln Flg, 5.5. ühâü ALÂ eyrttætsso actdv{ty p¡¡ogñ}seLvoly

dlgq{rpoars fllou celle qE thoy eatr.eo. &e col.la
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incub¿rtLon nlxturos aorl p¡rccetfurea lfere af, cleaerlbed
ln irlgn 5.lo excopt that tl¡c s¡recLfc-c actlvlty t,f tlre
J-J¡C-e'ccin¿¡tG Woll ral.sccl to lnI .iC/;;t,;ci cn i¡¡L'¿cs
Are c¿¡lcul ¿¡te<i 1 r¡ r'opreôent tþe total' ^"i p¡rr'ìrtceci in'
ttre ltrcuþcrtloï¡ u¡1xtures. tlrc t¡cthirnoJ- s¡oit¡tion of'
.'.í;\ ¡.ryrrole wirE Clìrou¡rtr:gyrr¡irerc ¿rtuj ttc¿rf?.ÊÚtl far rcrtllo-
rrcttvity rio ciceçr,lbec: itl i'i¡;' 5 'i' r':L;¡irco c'n tlrc
r¡rúi¡Uttc¡ ¿rr.e c(,rrcct€ri 1] or ircrC.l;rourul (it ciri; i ' Ûie
rlrro'ì¡ shor*e i;tie pcsl'tlorr c'f "i ;i' pyr¡:ol €o I r¡cr¡;tr:il {Ì's

cleacrll¡erl in i'ig. J.1.

ALA PYRROL E

+
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I i: ir¡tiocircvlåc¡, í f-iË:iíi"r- Õf Ìx¿th¿'t ¿¡s¿:

r-) hrrJ.t ¿ l;l oc'<i of ¡
I

(.lci ln Ìfèr'€., f'rnct-i¡)ttsrte.i aE dcecrlbr¡d 'in ì.atct-1"r1 s
¿',flri ctl¡,,.1s (;,. 5Ii Þn<l ('.t-,J rrl aatl¡rieÊ of tlu:
fractiotts eliolrtr on the absctÊeít $êre êgcrr)æc f+r
,': .'. s¡rrtlrr't;-,sc ¡r:tiwity, (ltre wot rlr,.1cs of ei:¡eJ'.
fr¡rction \r(rt'G ;rC.Jrrstoù to corttaln ? x 1ç9 c.cI-l s/i,,:". iÏncirbation :t.i¡:tr.rr-r: s anr.l ¡rrvrcerùtreg were as r!¿-.6i:r,_il¡c,i
[n 'i"i¿;. ']",; " vi¡lucs Õre calcr,:lqted t* relrrescut TJrctot¡1 n;:¡-irr.rnt rf - ¡.- pr.oiltrecd in :lncr.¡b¿rtiotl r:¡i_-:tritrrris'r



lr:.lt r

froø tùo gradtent ¡horr good ötrrel¡tl'o¡ bstycæ potl.Èlon

æ ù&,e gredlont s[d cytolo6foal and bí.oohæåcg1 uaÊr¡retl.oa

(4.F. Hf,lllana, pæroqål oown¡¡rJ.ert!.ou). Slnce æfy ¡ralL

æorsrtp of oe11a aro a,¡raLlablo from sueå grad,loatel tùo

usefulnor¡ of th.o se{ùaJ-tlwfty of tlro arraf utotb,od {e pertrapa

l.llu¡tnted h.sre.

Ths loaa of, ÂL.Â. qratbetaso do6r parallol tbe loe¡ of

baæog!.obá.n cyatbeetal,ng oopacJ,ty, bÌ¡t tùcro t¡ of eourao rro

svldsnco tlrrt .ALA ayatl¡sta¡e deory Le oauaslLy rolatccl to

the c¡l¡atlæ, of, haæogloblu gyuthoslc. Þfttochondrl.a¡

¡{boaøot Etrd other celLlular couqronenta arE aLso l"o¡t

(ftuten¡toln¡ Ottolengh{ aud Do¡rrtedtr 195ú Olo+r¡atci õ¡d

lllltet Èo, 1965r Rowley on¿ lforr:La, L96?i SÉ.nrproa m.d' tsIl.ng¡ 196S;

C.

sfÄg¡¡ÊEf,

tI..A r¡rutäotaae ha,u becn roporùed da &. t¡bi¡¡jl$tl and

Rh.odq¡otTLll.uF lFrbr.l,¡q (KtU¡+ror €ü a1.¡ t.gj8)r þut ln no ol|r¡r
sl.cro-orgnnlmr lr1ùl¡ tJ¡e collrÞorrtfon of Ðr. R.J. Porrar eÉ

Lnveaflgatlou uaa made of r$l1 616!betao¡ f cvels 1n a varloty

of ml.cro-orgarriæa - otåor t&aa poaberç of ül¡o At¡hforåod¡ol.so

gtìou.p - lruom to eynlihecfso eLthsr h¡æ rrtd hacu prototnt or

¡üroúos¡nntlrctt c pl,6uonÈc ernd, ul¡1eh er¡ot pæeøuuably ura ÂLA.



l()5.

Ü¡fae tËo rndloeümisd lttrt¡ ALA rytùctmr
rollv{ty mr lot d¡trohd ln ary of tb follqlng
pacganùxq¡D t (r ) çn¡¿e mürrotr of åg¡ryf EfAUf
gf,ørü oftbr lr¡ lLchÊ or <t¡tt<nc¡rf (a) cnrda e¡rtsaotr of

:þ¡g$fg.qf .g¡ffi¡,Ê.|flS 6rffi*r¡ aorobtonlly m gÍlucoaa Èr

lectuta¡ ør tnû¡èrobi,oexLy on g$uooeol (f) sn¡do oxGraot¡

of &g¡l,gl,É $¡å¡åf k. ¡f¡¡¡Å¿) gro*rr nceebles.llt oa gluoore

meFÍll¡la. .Àl.rt r¡roùhaùare oet!.vtrty uer uot ¡tretootoel ta aLÈþr

lùo pollot¡ os a¡po¡r¡aÊ¡Étr of ttroco o¡r:de sxtrssta afÈsr

ooutrlf\¡€nttort¡ eÊ IÛÐr OtQ r g for æs brr¡

Hovwsr ú¡¡r fl,r uÊa ltfi rÊr grüvrr anaoryot¡d.c*lly (""

decerlbed ln ¡'llt r1¡,1¡ and !Éçtbodsr Þ. 54 ) 41.¡ lluÈÈoteeo

qot!'v:Ltry rlrr rìlå*ltly detccùcd ls en¡$o cxtract¡ of tþo

or8r*lae Þ tü. r¡dtrocù¡strell rtsay (¡ *e. 5,6 j. 1l¡¡È ¡ê¡.y

rar v*ttloû üÐ? lhtn fryEr cûsæltserrFùil of tbo plrrolo

f¡ecttenf ûb. pc¡& of m*låoactlvlüy {¡efirsf,fitoãdfag *tlilr tùr

.å¡"Å p't*?ole Þnr Los¡trd oolorl¡¡oû,rte*rlt,y (itfg. $.6).

&a hlcrl oo¿tcat of tl¡fe e¡rtrrçÈ (dotcrulæd e.

do¡c¡åbd l¡ &Ðùrrtal¡ säßl lbllr.dlr p. S7 l ws oalf ¡.).O¿¡5 uqraolor

oC nrfåg of protdn, råltr rn idc¡ütóåL extraoù fr$Ë ¡úirobtarll:

¡lrvra I. ¡¡|f¡¡f GËtotffd 1.45 rryüol.o of üaru/ng of proÛofn.

hus&rüor., túæüåtlcr of a,msrsbl'4t11¡-6mrr Ê,. ¡¡lålåß
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Grc orgæt^r ura grqo æaoroÞl'oally sr do¡crlbod
Ln ÞfaÈcrlct¡ ¡d Ìtethodr. tìrotol¡ comdraüon
of tb oxtrgcÊ r¡. 7\ ry/øt. Inc¡¡b¡tlo¡ cosllÈlqla
and procoû¡ror utrö a¡ deroríbod i.n Ffg. 5.1:
Vatt¡o¡ ars calsuletod to ropnencnt tl¡c totef
aüolnt of ¿I-.il p¡t¡å¡ocd ln lnotùotlou r¡1xtutt6.
Â rmplo of tb¡ eethsnol oolutfor¡n of rtì"ii ¡ryrrole
ua¡ chrìoaåtogrrpbosi qnd ¡c¡sod for raclloactivtty
sr¡ dcrcrlbcd f,¡¡ !'19. 5.t' Ibû arrsy sü,ory¡ the
po¡ 1tlø, of ,{l'.å' pyrrolo loc¡ted aolo¡d.ætrLcally.



tn6,

ùo ¡crñlo csmdltl,ær ro¡t¡lted ún cæplrto lslr oll dcûrot-

eülc .*Lå ryrttat¡ro aettrlty rlthta m hq¡r.

Ilr

ft; p*rt6cr of, all tbo eaay*le a raqnt rud ûolr thå ooaÒ

YrD¡lrloû sf, Â1"1, tó h¡æ (norrs üû l.êfëellloa¡ f96S) rul

Fûþtôchloropùyll (Arcqfd*r 196I ) tnr bqu dm¡trated

iü Þlrùt ¡rroplra?ld¡. &cd.ctß aüd €C.bor (fg6?) nsvc

dl.scrr¡ocd tùo pola¿b.lc autoaor¡r of pld oblerrople¡ùa end

prop}'altåd¡ foæ h¡æ blorpühaellr h¡t ar yûû lù¡ Frptcaec

of Â1,Á rytrthptmc Ln ll¡sre plm't or6mcltcc har not bces

denootùmttd.

Ir collabstr¡tlfr vlt-h Dr. R,J. Ebrtt¡ tbo quøtf.oa of
tùå ûbl.tfùy of, ¡trú pl.trtlt orgmlllor to à¡çorpúnt.
lb"-r**1ot¡ tnto å14, ça¡ snlrd. &rçvrr¡ Þ å{-À

ryt&3a;c ¡cttvttDr at dotr.ctcd l.n any of lùr plaut fTrotiø¡
to¡Êedr &crc l,nolucled bræ aüto¡opl¡¡ter proptrarllár md

¡*l,tocbælrfe¡ rtd nglnac,h eùr.oreplartln Iaauhrrüioa¡ rtro

ca*tlcd q¡t at 860 for vr¡ffl.ae lmgtùo of, ûbc trp üç lAO

w{nrtcc¡ ræc prÊDcr¡tfær rGr.rr tþsca mú thnrod àrS6G

6õ8y åmd l.û otùmc I ¡nM ÑPA nr l,Eslutlod !n lacr¡brtl.ou¡

te lûfåit t&o f\¡r'Êor wct¡boftæ of ary .åLÅ úùtoh ui'ght bo



L9l ;

fo¡Esd to DEO.

h¡r*h¡¡srer tùs oüstÉo cü¡ld aot t¡c dtûosücd tn o¡r¡dç

cûtl¡otrr of la lrol¡tod úloroplort¡ nltocùædrlnl¡ oF

ælublo frrotlog of pryl-çnrt lcsvor of atiol¡ùldl ¡nl,

eúU ¡fi¡{nd plaa*a Éronú ûl doú€r*Þcd f,or rtl.olrt¡d

baañ plcÊßs(¡ct Þhtrrrl¡l¡ rpd Fl¡tbotl"¡r P. 51 )r ta¡t 1¡ 
.

Él.sù cülocopl¡rt følscttæ rrel tuduord by elrporu¡lr io

lfdbt (eW foot cudlc¡) ¡tpr fotrr bours prlor to h¿pmttr¡g

tùo lrcve¡. {frtot'oplart fotgËt66 la coø¡lloto ¡f,tor

trrmGyr-four b6ur.r br¡t tftor four ¡¡Ê¡rl tlr cbr'o¡opùtrll

€€fiùffi lr rtrtng rtctply (X.K. Eo6rdpær Porfoa¡f oorlrua!'Ç

ertLø). (ht ¡rotrfn md cùforogff¡1 osuûenÙ cf tÈo plant

rffi llgtr DñFnt*ffit trrtrú t¡ låora ln ãrÞLr 9r1 for

Frfeu,oor )

å Åå¿ë!EdËÃ9ü

fu rrork of thl¡ cbrytæ lllu¡trttor 1hlt thr rrd.{a-

ôslsal art t for AI*Á r¡uthltero oür Þl rpplfrtt Co

ét*fiüËû tÊF.f ef Slrsro ¡¡tlrfrotorl'lyr
rt rar ¡u¡pr{rtng to flnd tbttr dcrpttø I'tr Srcrtaæ

ra¡ftfvlùfr tba rcthoti f,rtlÐd te dotoot øy ffi41Ëû cvot fn

prapo¡'tsi,tn¡ of plant oellc t¡¡ rùteb eblompùttl'l tr pnoårocd



Ît¡o vnrile:e frqetlsnc lltg+d rrüre ¡rrepareel

a¡r deco¡rlbc<t ln ï"hûer{.¡rl* a^.. ltathç<ls (u.5r }.

IlroÊc*n r¡tß! abløroplÐrl't tioÈe¡plnatÉolr¡ $ël¡{¿

cnrrfç¡l ct¡t ra d¡¡crLbod {n }í¡Ëælala eEd

ltelfhodr (p.59 i, {¡¡o ,¿¿ syt&otålc octlvlÙy

yse rletoeüer: årl Gy of Èt¡s fr¡cÉlorm ]'lstad. )
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(c.e ÎaÞIc 5.1). ft la goarlblg la ptaaÛ tl'ccuoa t}lt 'e¡'å

tc a¡ratbe$,r.d brt rD altcrrrstlvr potlrvey; Garraæ¡ Pl'r¡scec cüd

Eogpra<l (f gøu ) l¡vo laol¡tod I trâltlâGl,nspo ln Shlg¡gtl¡'

ln¡t rl'Ë t'd¡tcl¡ eorçcrtr U- 6 dls¡everodc aofd to ÀI¡[

rrclng i,-gr¡fs¡¡lncr L.-gluteæ.tc sctd or L*9t¡emtlflral¡¡ a8

sl ¡plrro grou¡l doaotr. ItrotaVer, the rlgUlfå'ç¡ùec of tht¡

€¡¡zlnöe lr dtf'fl.ct¡tt G+ ilotc¡"r¡lH ltncc tbe eqrrlllbrltts

conøtast i.c ¡o ætllt lE addftlonr th6 åÊtrÛeollutar

egarcor¡tratton of lùe Gfi4ruG 1r frot luoreaged by trosfs¡At¡

th^Et lrrduec otrtorop'hylt formtlon.

llro df.raovoxr sf AI"A a¡raùhttore la aaaaæobÉeally

h¡ü uot aorebl.c,Elly 6rour ã. f¡!.&Iå¿ ù¿ cor¡slstoutr partap*t

vl,tt¡ (ùe f{ndtng of }du¡'rlott, tloubtr6s¡. a¡Èd îält {fgep} t$ot

n Los ¡nal*ct¡lsr r¡f6lrt¡ ü,ãhpprotcln actlvctor of "ÅL.fr'

ülr$th6türs, fa foæsd ln $. Febs,rmtdoq €rffi u¡dor .Gsl-

an¡nrnobLc co¡rlltLor*rç rållc a lo¡ uol¡cr¡l.ar uelgþtr Ëonp

protalß fqstor rbfcb ¡boll¡l¡or lù1¡ sctivaÛlon lr fsnrold

ln aerobte¡lty-6rcue colll. hlhl.Le tùo prcaæce of ßleb

frcûor¡ a16bt rGcot¡¡t for Ûbf mptd locl of onr¡mrs acÈltdty

rûoo mß.aoblcllty grorll sqf,l¡ rr'G å&lrted to a.rùle

omdtÈ{ocrr iG g6uld not oxplatn oltùar ttn oæplsto locl

sf gct!,tltry uüGr tths¡a c#,ttla¡ or th! çr*plcite eÞOc¡co

of, drtoetaÞlc asùlrlÈy rrfon t. ¡flllÅ1, te 6roul tcrúÞLGðltyr



Ålrj ¡

furttrorçoror tbo pror{ütca of ¡ucl¡. actl'TËÈorc aaÊ fnh.lbfGorc

tu $. rnhftto¡4p¡ f"¡ crrntitt.Et rdtb tbru uettÞoLt"e Gbüeeü

tl¡ôt oÊ&qur L¡ ronob{e ûqûd tnaoroble cosd:l.t{oü¡ ltr 8. ¡ç&ero{dep

ùn¡t not La S. ¡úl|.f¡,t tþe adnptet!.oa of &. ¡g|nægjl$Êl fr.ow

¡6erpihotor¡rathoÈie (eer.oble-dar.k ) t', ¡drotoe¡nûh*tÍo {uuaerobl.c-

1å6ht) ecmdltfsn¡ ll occaqranlcd by tacr*acod lntracotlular

.Á,iá ayuÈhataoe aettvlûy {toseellorr tgjg) end lssro¡erd

lrtrleollular qoacstraü1oær of trtrr¡p:frrolêc¡ ;l rõr bocte¡l,o*

a.hlor.rapbflLl *q*t bæ¡ (porr.a ¡nd t¡¡col.lee¡ f96j] rrbçrcao

colla of, anaerqblc¡Lly Srmrt E. U,tålå¿ ocutaf"n lor.s b¡eø

th Clroce trouÊ ¡rsob{celly (f,l-+raor Yttolü ¡r¡É Hcrl¡Ér

1g6e).

lìbo poertblltty wo allo oo¡r{dørod tå^6t, a5 ¡ rr¡ult
of the hl'gùrr hr*ts Gsatsn* of enrdc @rt¡¡ctr of, lbho lrttcr
ealla¡ Á1"â tyütbtC;¡lo actlvlty ver lp$rbJ.tsd. Âgalnr tåÍg
wuld nËt ö:Iltel¡ the ccaplrtr ablrnce of <lotçetablo eeülwlty

la tbcr. o¡tnctr ¡lnno trFr ¡t b,tcÞ Gøac€¡rtrûùtca hrcm

doo¡ nst l¡ilbfbtÈ eowplatef.y t&* Ar.rI ¡!¡¡¡tlrstaro of g* ¡nlì¡ìreldsc

(n¡r¡fa¡r æú l.e¡crlloa¡f 963). 1!¡r¡r tt 1r qot per¡{Þlar oB

ûlro b¡rlt of axlatlqg lcnølcdgË of, /tL.À a¡nrtlrtaao¡ to egletn

tltp d*tc0t4oa of tbLE sus¡'Go !,n e¡¡¡crobtcatly - h¡t ¡ot
ierübåcqtlf - gsem I,. !¡ûllþ.
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It &s.¡lrl pcrlrrpt Èt sphellrcd &st û11 of tl¡€

ÕpplicatLo¡¡¡ of, Êhc !{eÊbod ürrortbsd ta tbf¡ cÈ*ptor

eoüttltuted ¡ 6raæal nrvpy of a prcltølotry ktsd 6Ëd aô

rtûÊfiæt b¡¡ bcon cedo Êo .lnvorË16rùc ray of thp ¡roer la

dsp6r rh¡c ûo ll¡*ltatloæ ot' th* n¡tborra tlsç'
In vlor of tl¡t¿ it vould bs irrcæoture Èo oosclu<lç

th¡ß DrD G¡ËÌ¡Go ¡rl,cte .ln. lor¿e of tl¡e tletuea lt¡disd.

tb¡¡r {t wy bo ttnt ûbr levcl of ÅI"fr r¡rathcteso l¡r nort¡I

Ltvor v¡rLc¡ rceorldlag te ryocler¡ æsf ¡rox ¡d p$¡rlolo6C.col

¡t¡ts, IÈrt thü¡ usy be oo tr ældon¡ssd lrf tùo dctectlon

of 
'lËßlf 

h¡t rlgnf.ftelat actlvlty 1È tt¡o lfver¡ of faartro

rqCr Dy lú¡ryæ tl tL. (fø6U) ¡Ao u¡o,d r uolil¡od ïh.tcb

carafrtrl I y cxcludcé i"tt' Lntorfar€Ërcð ¡

fto fallurs to noadtly deùret ÂLâ a¡rnth¡¡t¡¡ç ln noltal

lfVor ¡led,o tho ldc¡ of'rrala6 iluct¡ tl¡çuø* e¡ ¡ ler¡fec of

er¡ü:r6r for purl,ftcelfsn iæpractJ,oablo. lla etùespt hrr

tlrorcforr bscn* a¡de to fotlry up tùlr vor* rlth ¡¡
lavttût6uttoE of rrdEtto'r¡¡ i¡l nor¡al l.lycl¡.



CHÀT{IER 6

-

LLz.

.'r"ì;1 eymtùrsÊtrsc¡ actlVlty Åa, æorr,rçrl Llvor nåü c.lbonrlrla

asi .llvor 1u:mo6gøratss v$e not rleù¡¡ctshlc þ' ttto ¡^ndlochesÍcai

r:¡etl¡¡:t.l ol' eeaa¡r' i.trli},e th-lu *Fi-rart*at lacii of' acti'v{ty ca¡lel

þç rico to ¡rbe{ûce of tho enu¡cle¡ Èhare å¿ t$e alten¡¡¡tl.ve

iæooåb'tlf.ty ttrnt tt lE dtre to ãüüt€ f'nctar ln norsrs^L

¡:rltoe,hrrmlrl.a offøctln4; tltç nessy.

To test tt¡*"o þoËetblllty ai,aån¡I e=perluonte þ+tlsot¡

nr¡¡qrt aRC ¡lÐç trlvqr clJ.tocùÉ.Élrt8. m,d ¡:lj.toc,MlråÈl c¡trscÈc','

uêre cs¡rj.etl ettt' ,{å a flreü uçry"*aclr to tt¡s ¡roblsra¡ ttro

of,f,eet of norroså. Ilvor u*üoúoür{.a o$ ühG lncorlnratlon
"l¡of ''*t-arcel,nats t^nùo .'* r\ þry rRX) Ilver rsi"toc.hurçtrÍa *ao

ùrtvostt{Bttecl. I'!el.Lrr-inõ#y erperts¡entc lnrråcnto<å ÈhÈt fJ át

cyut&etaoa of *¿¡t llvor eaft{rJ¡ffidlrl,È $aË fuhfbfta<l Þy

rr$rmràl llve eltodron*irla mrf t¡ús clralrter Éeøe¡:Lt¡o! 8t¡

lmreat'lgatloa of tååo efffrct.

l. IiJ,åis.Tí'

i,,

; lv*f : åf,qi*xln{fifi¡i¿t

thrl os¿; aùl¡an¡l,so atata<l ¡,¡f tscl¡otoÈri ¡¡l ¡lrrefrgretJ,ms
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ur.d ùrr3l o¡oo fronei¡ rut tüawd¡ ¡xt pere rtofod ta tþo

prl..¡lnBG of Ilyrldsral ,bDüocÈrt.r edded to etabill'æ tb

.rnü¡rxr (rcr CDrptcr 4r p. Sl¡').

&¡gn 6,1 rùora tt¡c offoct of ü¡crcasltg or¡ourts ef

m¡url ttvor srttccbdr:ts ffi tso l¡€orgoratlæ of l&c-

¡uacl,¡rte lnte å¡,Â È1r E fl¡sd asormt of I)Ðt låvcr sltacûrædrla.

trbe acttvlty Ln íJ.O5 ul of, tho FJllt r¡l.toe"hø<lrLa1 auopoaslm

rsa ¡¡cô¡o€d try ,}.ql rlr4 o.o1 rp1 of th¡ aoruel lfver

pso'par.atùnr r¡s ad¡ted md blr Eotrr tù8 ?CÞ; Ë{ü thle na¡

lagsoaod Go ttrå t¡l,
Êi{llGe tbp¡r 8otüttr uoao obtsû,æd ucl¡g ths ndl'c-

oüslcoL ¡rary rtttÞdû {t nt po¡rtbte tá sh.cfß Ëotr

çallrùlty Þ Ëltù layer úr¡srÊoere'gÐ ef th* sctüsol

¡oluttø of ÂLå py-crolr (nrg. 6.9). lbt dcct r.lac

hoftDt ef ûh¡ rdloaotivr pûrkr eorreqroüt qS rgth tùo

.[I"A lryarolr rc6Êon of t¡ür eùænûogrrrt cleerly rùo¡rd

tbt u ä æcrnt of nornl lirrr n{üoMlç*a lmludÊd

la tuorùrûf.o¡¡ r¡r Lncres¡cdr !o ùto lporporetl'm of
l4g-ruocl*t. l¡ûo Àr-å. rnc d,ocpar¡d. 3or ooapar{loar

tù¿ ræ of tbs oùrmtoêre¡E obt¡Lr¡d üy rf.sltâr paoeorrlr6

of, r¡ lEcubnËl'ça of ao¡reaL ltvcr taLùocbmdr{a alcc lr aå¡o

úorr¡ (t"tt* rvl¡¡ro)l tù¡re ra. ao loct"ll¡ltla¡ of rrdlo-

ootlvl$r Ln ûh¡ åLÅ pyrrolo petle¡.
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N OR MA L M tT OC HON DR]A (ml)

insubatton oodl tlous æd oxPc rlçæ'tqr Procódutrot

rúere ar docc¡{bed ln tto toxt (c¡apt or åùr Pr eI)
for tlr¡, radlochs¡Elcal aaåry Ðtbotl. i.ll lncubqtions
cont¿rlned O.OJ rr1 of i;lË llver ol.to cihorrlri,a s¡d tbo
figrrree on tbc ædl¡rate rroproson
In oach lr¡cubaùf.m.

t totol ¡;;t pro<lucOd



&14¡-Ért.

lb nctù¡no1 lolutlons of ALÀ p¡æmlc f-rü

rÈtcil¡ tùo potuta tn l'ig. 6.1 roto obtaLnod vors

cüroøtoGæpbed CU'l Sf¡r orlr.rrærüoËtlìË| acqffisd

for radLoaôti*¿ty at dolcrlbsd l,s Pi.g. $'Ê.

j'a odd[füùøl¡ sn ípeubotlæ contalntuGi only noml

¡¡lÊoelro¡gt.rla rrar rl.sltarly ùrcetod. lhs ¡rrwr

|bqra ùtrc eontFe of tù# ÅLl- Ert¡r¡tl. apot loeotcd

oolorftnrtrleallyr Yotrssl of aotill ¡¡LtocbagtrL¡

rìrfn rddod ts O"Oj n1 of, ÐÐG w1toabmilrå'ar

er BøF¡ tr t 0'Ol al¡

a . O.St al¡ o r O.O5 nlt
r r grls ul¡ a r o'2o ul'¡

o r ctlat$ol (uo Urc ottoobærH't¡ O'lO El

of Eorwt sitocbodrln ).
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A rLsllar ,,nveåtú getioa of ÂIA ty?tbettð |t¡ El'rßtutrot

oú" uonnnl end j¡ir0 livor l¡l,toohorc¡k{a uas aeffled out uctng

tb; eglorlætrlc acaay ÉthÆd atrd ttp rag¡tltt (nte. 6'tl

ooÊfl¡.ãlsd ttroao obtalfrc<l by the radLochssdcal a¡8ay prroGôdunor

ltr offcct {c lorr troro¡ ðouro va.rlabi.lfùy fu iubtbtt!.on

obtalnod O€oura. Åf-! eyntlreot a bg lraareroreln€ arñilnÛüg of

î¡DG Llver u¡ftoe.hord¿da 1r¡ tl¡cr praoÊcloo of, a f1¡¡d ¡Eûou¡¡t

of no¡mral !.!vcr r¡ltoct¡ordr{,n {¡ al¡o ahæ¡¡¡ tihe paraÞoll'c

alrnpo of tho curyo Lrul5.oatea thnt tl¡a fnfrEÞj'tory ef,foot

{¿ sr¡er.cæ å¡ tJ¡e Bnlor¡ßù of, Dl¡C ltvcr m{ûocho¡drd.a 1r

l¡toroaoed.

iilrrao t¡s reoults of color:l"r¡etrlc êtônys confl'æetl tho

1lfdbü.tory eff,ect of noæal. llver nl'toct¡orrJrl-a on ,1LA' t¡z¡l-

tlpsLe by IJÐC ll.vor r¡l,toel¡ow.lrlar eßI in vist¡ of tln coct

of tbe 14C-"..".1r¡Lc ucki¡ t¡¡¡ roeult¡ fn ttro f\¡rtåor

rûrk dersrùcd I'n thl¡ e;ba¡¡tor rsr.l oÞtal.md (uuloa¡

ot|¡or.u{ee ¡tated} u¡fr¡g t¡?â colortnotrfo ¡rüe!¡ ætbod.

îb €f,fèet of rnttocbædrLa fro&ly l¡oleÛed fræ lhc

lLvors çt æo¡v¡oI gulnoa pÀ68 (l.o' not froãgn ûtrrl thavod)

on Âi.Jt eynttreet¡ by u¡i.tochord¡{a frcabLy loolatetl f¡on übe

!.åvero o¡ L'tÐC treetcd guluea pl6a waa also oxnrol¡rod'

Iig.g. 6.ù cbgry¡ thst tho tr¡bj.bd.tlon of' .åL¿1. qrnthotnre

nctl,vlty ïat huc*r lorcr uuder tho¡o cl,rer:ætæea¡ bel¡¡g

æly f7Á Uhon fu¡slbatf.ont ånoludcd Q.Ê ul of thê nnlm¡LL
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FfeT¡ârattoifi'

F.

i-Stoe.þnn*Ìfr'

Ille e¡tn¡lcn¡e deerTrna¡s ln tlte t¡¡Ì¡¡bf tût1r effqet of,

r¡r¡¡æÈl llvor çltocüoadrla who'rr tJroy r*oro rrot f¡nzæ üd thaHgd

!.ultcntod ühnt tlre cte6rç€ crf {q¡h,tbltttn Êat6ùt Þo rçtetc¡l

to tbs stn¡cüunl tnteerlhr of fu e{toc¡¡orytrLs. &ñt thfc

Þqy h so 'l.t ¿lco argsþstôd bry üDt rrorå. of Ëbnror ¡t åL.

{tg66d} *¡o fb¡d no offeet oa .Â* d' nynÊlraü16 sbÐ ura¡l

ItVpr homOgsmato¡ Serê erfus,ett wltlr t:tvor't¡crsoüÐåts¡ ffi

Â.:iÂ treatod rotü, la wlr-tcl¡ ;ìæril¡lsaÞly¡ altoctr¡oq¡dnlå gt¡ro

Latact.

.dceerdl.agly¡ thË tffoet of oonle eåen:pitos oü tbô

tÉrtbf ÊrIrary ¡nopartlea ôf üÐr*rã1 Llvor *ri.tochælrla r*¡e elrårailûed

fftl ü lnvortl,6uÈt<n veð mËdo t'o rG,G ttrølihsr t$ry rorr6 cmftl¡d

Ëa tùü ¿olublc or LmÐluble fir¡ac*{oa of utùresæloetrd c¡l"tcl-

chott*l¡:tel mra¡rmc&nl.

",\ øuø;:ca¡{sa of uorEsl lf.ver æåtoelrondd.a vaa auÞJacted

to r.¡ltreæoalcatl¡n for LJ Ê€eogdË atlrl vas tåsa cøBül{'fu€Sd

8t Ì#erri;(X, ¡ g for 6ri sls-g¡tor, Tlrr ærpoftrâtæt åc deet.grntorl

tt¡s@.
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th¡ lnrolutlc ¡re¡|.ü1¡o ræ¡tal,Eg afÛ+r ræoval of tho

¡olsblo fraatloa rrt ß.ttltFtúod fiÛ o.tll trl'a'.ù¡Ül' (pn Z'* )

u*tn6aPôtto¡r.Blr¡fi¡æbrueptrt!Ürällütùcvolr.uesoft.b

nrspruaLoü ïar adJultad to tbst of ttr¡ or*gtüât sl.taoüousl¡{al

m.rapøEctoa prlor ts oosÈrlfrrgntim. Suçù' preparlùfæ¡ a¡tÞ

dosldËctod fn thlr tttaalt.

(a)

I¡orrtgr¡'¡rt FürÐtr (O.of to o.2 sl) of l|ro rollùlc

l.rtotlo ütr. rddtd Ûo t*eubqtlonr æu3ÊLl¡tnË I f,l¡¡d araunt

of tll¡C l*vcr 6{têcùoürslrLat v!,rÈrstly Þ Xgl¡lÈltlora ol

.ÀLi\ r¡ttùctarr rotlvlty çaa carrrod by tjhå rolublo ffreot!'or¡'

&r roh.ûtr frgctl.çln ltrotf Ë. ¡lrc uaotrcd fqr ÁLÂ

r¡6fuÛerc retlr{.ty urtnC t'þ ædl,eg|rcuteal uoth'od¡ t¡rÐ

actd.v*ûy v¡c dattottd bouæçr.

(r)

Is oaü¡¡rt Ùo tùo cslublr f;rrett'oar aorutl ¡sftscùdr:l'at

doùrt¡ had e ¡¡ar{aed lffilbfÛory rffiet oa Á!.Å r7attntaro

catlvaty l¡ IIIIG Ltvcr eltsehp4lrâ¡. Fltë, 6.5 tborr tb¡t

Â1Â rytgrrl,r ùy I ft¡od mord {tf i¡i}U Llvcr rl'Ûooùo¡l¡ûa
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INSOLUBLE FRACTIOil OF

NORMAL MITOCHONDRIA (ml)

i'i;,:. (¡"'t. Ttræ ef'.'<.t oif norftral eritoc,how:r'i^al t.al¡r{ç
g_ ¡¡ltodror¡r:r.f¡r.

,tlrfirt ¿.it{on conditione anrì. e>.1-lerll;rorrt;¿t ¡nucerh¡reû ucï(J
¿¡s r(csc¡'il;qrd in I"1g" ó"1,. ftré cotrr-cntr¡itíon ol' ¡rr"rtein
-Ln flro nspcncior'r of' qiùoclrcrnr'.rlal :.ìebris ry;rs ?'i,-,tí;/rtL "i'igri¡sE on tl¡c orcii¡¡i¡t¿¡ reproaenü t¡>t¿il ant>rrrt6 ot',';,-.
ol. ,.¡; prtltitrcod 1n each incrrbatf ort. O-O , ,'. ,

s1rttltoõJ.ást O-O a ,l-'. ayntlæ61€.
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11?.

rar püÞg¡ìËfsLYsly tnb'lÞrftod as tùo aeorgt of o'o¡usl nfto-

cbüdrlaL 6lÞrla l¡ctudo{ Ln åaot¡llatloae ¡fßâ 'lncreaced¡ and

furthe¡r¡ora tbr dcgfee of tûfbl,tlon Ütt cæ¡rerr3blc vltb

èhðt cs¡rGd try th. 8æ3 volr.Pcr of lào orlgÊlü¡1 ElËoehædrl¡l

¡¡rstrl¡5¡¡log (acr S,lg" 6'3). (t¿ rör aoted ü8ù the ryÉh¡¡lc

of A.å, Þ tlÐrc ltvoe ¡¡lGoo&udrtr nr¡ dOorwrcd |la tho prelæoo

of aft¡t$Èt ¡ttooàoodld.f c!¡b¡rlr ut tür eff,eot lr ¡l¡o aùov¡

tn &T€. 6.J.I

(*)

Ia" vlcr of t&r abov,s rocuttr¡ lt ¡es@ed d¡¡lrabla Ûo

rlotrrrt¡o ûothcæ or æt ¡ ri¡dl¡r ¡n'o¡raltÛlon of DÞC tlvsr

ur{tot&cntrlallro{dr1ÞÅtÞdåLÀr¡nthotaer¡oÛtvlty.Â

CIuc¡rone{ot¡ of tt¡o fn¿clublo f:tctf'oe qf trltsa¡oulEetod ÛÐC

l:Lver roJ.ùocbøIr1¡ rmo ¡rropared ss do¡cribod abcvo for tln

prspaänt:ton of, notEal r¡åùoeämdr!.sl tSob'rùe¡ t'bf.l P¡rqlarßûloÛ

lc dsa:LgPnted .

It rcr fgr¡[d tù¡t I]I!C wl,Socbsd¡¡lst dobry{s eloo

{fùfÞlGGd A¡-.å 4rotbtarc åctlrttÏ (ptg. 616) b¡t iùaü tlrls

'sbtblÈtoB 
rat q.rch Loar türr¡ sl l{rËa r"ltå c oore¡){rrable

p,roparetloa of a¡rrrt elûooüo¡¡clrLlt rlebrLs. (lbtc L¡ aLso

¡¡bprr, Lr F16. 6.6. ) uhrlo tr!¡ eqt¡lrl haYc bscu clr¡e to tûtÉ



5

A
o.-
o
E

Êv

-l
0 0-2

(ml)MITOCHONDRIAL DEBRIS



L18.

fînct ûhûû tü. Irfotcl¡l csnstrÈtìåtloa of tùa lsttár (aZ q,/nl )

g6e 6matcr tlrrn tååt of, g¡o fo¡rolr (g¡. q/r¡f )t Èht tro

pmæ¡at{oä¡ roso omporrb.le l.n tünt & Bæotoüil cûßætratlm¡

of thø orl6É.nnl ql,tocùoædrlal atrcP+Eal'ono ¡se tür 116!€r

(rt r*c aptcd rûrrergùotlû lùls rort bwsrrorr iillat rÐC

ldvor rttçch<adr{,¡l a¡rpoq¡lø¡ tpart"sbly oætafn¡d lean

c*rl¡ &il oon¡5nhl. pretltútfoüt frç norul llvtrr )

thp po¡¡fbtlity tù¡ût ütr eítoobdrlûf {fcËft" *sûalæd

Âr^a r¡rnelhctare ffit åiüÕ I¡ryo¡tlåaùld ¿tncc lüo åÊiÞttor2¡

p¡ropor*lot oot¡ld hsYc btdû¡ LUÍIt¡oBed ùy tbn pr*oercr of

iûe m*U"uol horworr ¡o roÛtvlty rar dotæÙoû.

(¿)

rÈ caso Êho ltùflrltLon pf ÅJ""tl oyxtùoclr la $ÐC llvcr

nlûoclrælÉa ùy ¡n¡æl u!.tochotdrtal daÞvlc rmc &.¡rÈ to rgtg¡

peer:llarltT of, tlrc ¡¡ùtoshøbrf¡| ryetetll tüo offcot Ú Èir

u:*tterial en ÂI^A c¡¡utl*taac of &. l¡stg¡Ld*g uar allo

oxælaeû. IlL6. 6.7 oåovo tùat tbo acttvlty of tho b¡otarûal

onst/fts nrn lloo l$.lÞltodr
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Ë.

3.¡ u sttrrÉ Ûs rrürblrlÞ ùb Þsrnt .t StGb Ëc

i¡Ërfbfùf6ls Þ ËÉ!!nËI crltoftilrffi¡.rl dç$¡4o Iût a$Ûlffio tb.

rffrGt sf tffi¿ùrtlot 60üdtt¡€E s[ täl'¡ {*ltùltloÛ ¡m¡

üüËLlildr

(r)

ft l¡¡p c{tü#ålçûb¿ç tùÈrË e fÉlll¡lt@ry tff*ot çf' Ëoræ1

¡**terùæÏ.rÍel t[gürå*. {ln .âi l! sïBçù#þtü a#ttttÙY ç|a otúi'ntlé

t*¡¡¡e*1gþ s {ÉlUû terry aÉt{.slt €n tht aetlv{ty of S. ef,få

tÈrÊËLh¡rl tlc.t rylttmtssû t¿arl¡¡gsç {n å*eagtmÈlr,'34 sð R

¡rr*+ewtåec lû üillütll*il *4+qtote oretå*5rl i:s-'t- fnæstJ+ä)'

í'n+l å*åsnff îflpord.HeÉa eü¡sûÉ+d that the ltt'*åvt'Èy r'f tblr

ËGryîBø tÊEð lç¡LtÞltq{lr e E!;.i- tËh3ÞttlèrB fr€*lF:rcd tE trhs

t¡rtËs{rg+e of t.â sl e.f r*ançsl *ttqehdrrl^Êl deÞrt¡. (síctsctryl

tnÅ a¡ath*t¿¡s rstlTity tfå¡ det*lwiËod by thç F¡aÛtre{¡ of

f#¡*turnr t9!5) {rco &t{fi*âr¡ # Èjctùod¡r s. 5o }. Ibpv*rr

R¡ tùÉË lu rôlr 6.lr ûùç l#hfb¿t!.on $f ,i:i" lyntktrrrl

*ct*rtrtF þÕtlr ln tlttc ìtv6F ultoorÞælFlå &trd. e¡¡'trc!* c¡Ëçtr

of $. qrb¡qËÞI+Gr ï{sê sût !ãrËracæ tdrËilû tr$n;ÞettsttF earÛo¿¿ed
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féËå-É¡.I'

l"ucoLnyl
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Iccubqtlon mfucttrrea HÊ¡re as descrlbocl ån Tr:lg. 6.5.
(nro ør.rcclrryl Co+l slmthetaso roferrsd to lq tbe table ls
in sddtti.m b ülre a.OS srl proøont ln nlT-. ) .å.Ll
fncríbatlonÍl col¡¿*1ssd 0.1 m1 of Ètre enø1'r:¡e prepsratfon
un¡l tlio roaulta etrÐ oxpreaaed ¡ a pcroonùage of tho
act-tvity detenntno<l usln{í tb stmlard ineubstlør
cqrCltt-ona (UUC llVer mtrÈochm¡drfal 21" rn¡rrnole of .ÀI.A'

prudlrcer/{"t.G$ mL¡ B. suherolclçg extract¡ 35 uçwolo af
.dr..l-rt ¡rrotruco{o,(.}1 ml ).



1 rt1

tnrlaq rrb æotat of s¡GG!.u, I" ÇoÄ r¡ratbtoaø nen*lly ured.

(s)

staor lû U*r por*tÞlr Êùrt tùr tiso of lt#ilrÈrtton

ogr¡t d Èo ¡fifoctlng tùr dcgl|F¡ of lübtÞtüfou ot¡rrvrd¡ tùla

nr ¡1ro orpt¡rd. SoütÚtr¡ & rr¡¡1Û¡ ia Fl6' 6'8 rbtr

tbåù llrd¡ ral ûot Ño eo¡ol firrthcl!ffirÞ fr åddt'tlet of

eørnal ultoch¡utr:tel qtcÐrt¡ aftr,r lnauhttm ü rrtbout

cffcat 6 tüo Ät^ô ryruÊbotara ¡ottvtty #ar¡¡rrd'

{o)

1b rorrltt tra elg. é.9 rbo1l tùat 6o effceù of üb

tnbùlrÅûsr tr¡ tot roô¡cüd b,f lsornella6 å; t¡oæmtraùlm

of,aueoln¡Ûotæfotú.1ürflrlrd.onctoctlgt.¡¡Ûotùo
(sr¿uuy) pocrtbtxlty tüet t¡ùr t*lÞtts arebt bl¡d

ru.eoln¡to and ffuil Gluao l,ËtbttloA of åI'å ryn¡ûbpt¡lr

aoûlvlty.

Altùotre$ tho aeù*Yfty otr t$o æsfru¡o la tùe ProsclGc sf
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I4..1 l

ß,orGtal måtocbowlrfol" dcbrts ra¡ not lf,u{ted by tbo

¡ucctaate Gmeentratlonr tb po6lblllty that 1ù ual

lùnlted try thÊ co¡cærtrratl.e¡ of oûþer ootlponér¡ü¡ of th

reactl.on qlxùure coulrJ not bo sverloo!*ed. Fig' 6 'Lo

a?¡orga tJrat lutrtblt¿on occured at afl eubetrate GÐrrcCrrtls-

tfonsr ovsn up to Êulee tbat Eof*ally u'e.'. (tt*n

ultoctr¡ondrlal- preparratloua u¡cd t¡¡ thoee erpor:lwaato

to¡rr atorod Ln tbe s,bcs¡rce of pyridoxnl 5-pho¡pt¡ate. )

Ð., Ttn t{aûl¡rq of ,f{r¡ IFI¡lbl.,S¡r

t")

tb ca¡racl.ty of ûhe :l.nblbttor to prlatrcnt 4iLÂ r¡rathorla

wgr nót affected Dy atrdr dnatle tneoÈ¡¡ontû at bat (¡

uimrtoa of looe) or acld {r Uaur trl tl{ ECI at looo). Àfton

Èlre latter trsatmant¡ tlrÞ ln¡olubto rsclduè ltat eo¡¡trlf,r¡€pd

d,trn¡ rceuslrc¡rled In rsater ap¡t recenrtrt{bgpd¡ ttrls

procod.ro tear oontlnred u¡ütl trt¡e rlrpercatant rsao f,rss f,rr¡r

acid¡ the preol'pLtate w6õ tb6 rcaulponde<l (u¡lng a Potùer-

DlvøJheæ boæ6Sni!æ ) {¡¡ vator up to th,c oî1üÈæ1 volrpre

bsforú ürg ürs¡rtøont. .åi'\ SylúÞssla Hao rodr¡eed W t6þ

rcþn O.l5 ul of üho hsat trcatod s¡ate¡{al IrtDB lncludoct 1n
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L23.

tbr fnorÐsüloa stxturo rof by $É ¡'¡¡3 tùc r¡ss ?elrþ¿ sf

Êc ¿eld lFüôùrd Ë¡tür{,Êl t"t to*1¡rdodr All sq}roiÛy ÛO

l¡þl.btt Y¡, htr¡lrQ¡'¡ lerË ¡ft6 oltoe"bmd¡"lal úebrtrr bad

b*oo ê.hd la n mrfÌfl,c f,r¡¡msco 8t lr0(r(iêI¡r (rb aeù rr¡

dlrcolvpdånanagountofrgaûorcqualtotborlcånl

vslumo of tùe nÞpoaaåon blforø a*^tng¡ t¡h* eÉìfect of

0.2glsftt¡toroluÛloa.oËluåo3laÙbarxoùryÐDCltvor

sltoeboryl¡âl Yt¡¡ tæted. )

(u)

{r)

ÅlÞothuorçalüdDDcutûoclræÉrfaldcÞrl¡

tü!Þttcd A,t,A. r¡nrtbctsco sct{rrftyr 4t uÈl ttos¡¡Xblr ü8t

tlri,¡ fçtd,ÞtClo¡ ïÈr serrly tÛ¡o lçflooÛlou of ro¡¡c EDs-

ap*e{fle offçot due ta E cleGtc of, lacoluÞlo Protol|¡

nsterl*l pcront lJt rc¡ettæ pi¡tutrËÜ¡ Aaoostll'tlglyt tùÕ

offest of ptlrtlftod ÞoVLuo tcrr¡* ¡ltr¡at¡r fadffcü l¡rolublo

hr åÐôt trcaþæ r üÊÉ oxdmd' Å rotçtloô of bovln¡ oçll¡l¡l

¡rltnçnj,B {+o rqg/rd.) J,n -r:.11ì trlc-¡tcl (f*l ?tlt} rn** Dåßt.d åt

i(ìüo tat j rrlqutco srd thê panoelpttato ra¡røpsdod rrrÅüg a

Potte¡^..ÐlvcJhm bæoeo,etlef¡ Ïprraafn6 motlEù; o1 *hJ'r



J.r-¡1.

¡Ðâtert'al (up ùo o.2 ul) ¡q't m øffeat vhataoovdr orr &A

r¡6tåerl¡Èyo.Q5ullof,ÐUCI{vereltoclrourlrle"

(r¿ )

sltrce 1t rrac lqown tbst hnom snd l¡â€ü¡ protclnc

1nfúbf.t ühe activlty of $' ¡Ðe¡$Sgt r!r'i r¡@hctaro

(n¡rr¡¡om au! l'aaeelloor f963) snd elnco mitae]hordrlal

dobrle coptLtutsa a ilorxrc@ of baæ p¡¡oüelnct the offect

of !1næ1 baoaoglobln srd' rryoglobln on ÎJ-A ayntbstaae

aotlrrity *n IIIC llver uftocltooflrla wac orssul¡rOd. tho

roarrlüs (tuUfe 6.4) abs$ t¡1at thÉ actlwJ'þ of tbc onrrie

Il¡rer 3lnãj¡t¡p lfgs lntrlbltecl by eacþ of tJ¡eÐO compoUoda' It

uss therefo,re aurpråe1n6 to ft¡¡d ln Lntor o:çerluøntc

urfng ttre purl,fío¿ ltvor 6nsl¡'lc (ree Tqble i-.11 p. 15?

thaür eftlron.rgio Ì¡aen J.taq.lf was fu"rrrbitor:f¡ nolther b&€uo-

globj.a or nryoglobl¡r bd ay lnlrtbåtory $ctloÛ on åL¿l

Elratlrôt{e. TbD ¡oaeog fbr tbl¡ dl.fforenco þ3trecn ùh'

c¡rrdo Àryt tb$ pul.¿fìLcd etlslrtË t¡¡a qot yct b3æ detæLnsd.

Iû ra¡ noted tbåt Â.À r¡¡atbrel¡ rsc slro lfibrbtüed

by Þaæt g2þ tabtbltlon oeou¡rlBg {B tbe pr:.clrc€ of

O'&il lrao¡nr
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|l.&¡t Á¡iql

TgÊr¡Þût[ü OoUillttots nffi orsnrünrnt*l trro+cå¡rcü UtÞso

f,r dç.c¡'lbrd tü Fåg. 6,6, Â11 ta¡n¡äatlom æ¡1t¡l$nd

O'OS 6¡l of ¡ÐiG t{rer ultocþ¡rttsl¡ (rtorc¿ rttùorrt ¡ryrÉdornl

!ææärto) ¡ø ¡ddtùtec¡ ûffir &o reaulÛ¡ ¡su üt$no..od

lt å pü¡:atnte€þ of tùc orf6*¡¡l sot$Åty {??.5qr"o}6 of

,tl.rl ¡eottucod),

ecü.ttm Elnsl Gone#ratlon
(**f )

;',(.^. ,nTülùåùæe
(it ¿,rtff,nst aotlv{ûy}
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i. gËËEËËeË

r"a al¡gldü¡ rrsqtls|rßdr lt Üat ßllttotprted tla* Ûte

radlocù¡stcal Ê.s¡yfFtñûü rrütfd rc*dtly detç'ct ÁLA

rynteßtßõû ÈGtlvÊtyr aot ssly l¡ nlnt ll.tlr h¡Û il

oth¡r Èûologd.øl ûyltüüt ¡trtê& r*1*¡t alto uao åtr*Â fÞr tb

ryruÊb¡fe of pnoÈop¡lpfiçr¡"tgr tlre pttoUraør omä to

Þofù tbe bræ raú &l,oropryxl' btoaylthot1o patbsyr'

th¡ dlroovsæy tboÈ ûotnål t lv¡r aÍÈeÉoaËla co6trir¡d

r f;ccùs¡r tùnGb {+h{Þ¿trd å¡-.Å ttËthlrst ¿8 tt$¡E csl¡ld ¡ûoot¡|Ût

for tûo faÍlure øf ttþ ãtlry to dotoct Âfá t¡75ËoÙ¡ro ¡etlv:tty

1r¿ norrorl Xlvæ.

St¡¡co å'r'* ry#üotlË Bt oEtrÏ atlebtxy 1Ërb{Ûcd ûm

ffogfrrly laol¡trd alûocbmdrf,e ïe¡r¡ u8úê¡ lt atæcd tü¡t'

tb sfftct &¡ ütEg, n¡ dcmd¡nt os dtÚ¡ftrÞt¿on of Êiü¡

ultoohoadrâ¡rjl *ro¡Êsrmar. Tbll ll ¡r*¡4prlÈd Èrf tùt ftEdfüß

&û tb tÊfb*totl¡l grog*rttÉo oú $6læsf uítoùrnrtrlr uÊüe

eoúlrod þ tüü iaeolubl.o fi¡totût[, of ultr{r6æ,r-ea3ôd

¡l¡.apa3.aû1og. Ga*laquotly¡ t&n guoot¿op of, Þorr ¡ç¡å g¡

iûtùf16qy rffcot af6ht bc ss'dtstsd bocaæc EtsFre dlfftcr¡lt.

Tt rnr rlþ forËrd tlr8Û *tl nltotËædrl¡t dsÈÛrL,

rùelü¡l ¡rcporrd trrw ffirü¡l or IÐC llvor uttosädrlr¡

füúbttsd åLå r¡ratbrtaac aet{vÀtyr frltbtrgþ Ëo¡p{¡l tÉlto-
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cùffilr.tll d¡þrlr ¡*s¡"tod a grtlùæ lrhlbdto4y sffost thlo

dtd tù¡Ë ffi$ fiÐc lf,vor ntto+h*:ilar tùc stg¡"#loaroc of

ûùtO la r¡Aoertat¡ alr*ao Ûbc ¡ætrtstn e'q!ù€ñü of lù¿ ûolucr r¡ra

at¡o g¡'ìôåtsfr Áüothßr d1f}frs,r6|rê€ ïfls tbËt ulü¡rsr¡ilrlecÈ¡d

s$ûI)ffi¡åos of usrøAl tfvcr ntùoel¡odrt'e !çtrl¡bty

çurÊqirmd, a gfeetû¡r p¡'tpo¡'tlo* of daùrte tùæ eæparÉfc

groF*r¡tlq$¡ of DtE tlvor nåfoehæd¡{l oud Ërü cqttrd Þû Ê

rcfitrøtto¡ cf, ro@e o*fcot of laðtrelnÉ d¡tla¡¡ dE tto rtnotunl

cøpou#l of ll.vor eltsaäondrt"*¡ I $oÜ3tÈrrlty t¡rdloatcd

Ëry tþ rapart (Oraf* md Þ*tar L*6r) t¡*t attaaùô|Ddrte

,n tüoo llvæl¡ of Ðffi trrpat¡d guhoa pigü Ëro utlarGod.

Ðr lúlbtbr ditt r¡0Û agrt¡¡¡rr to Þc ¡ ÜpocLf1s

protett rlt¡cr r¡¡ah dat¡tta t¡FÜ¡tEttûÛ! Ë5 þG|¡Û md aold

fitlad to rrrrottv¡tc 1f. ¡ßtrG?(Fr l&¡ 1û1Þ{to'*7 FrtFoütlct

Ëürc 1o¡t sfÈtr t!Ë fficrLal ral ü¡t*dt lûÈr iutrortrd tùßt

Gbc ofï|l'ct war sot eraccl.stod w.l{tb ¡¡aù¡le t"a ift€ o*ldf'¡cd

fçiæ. (5"o* o*replor bäsùædsl ÂI-å, r'uÍihsüass ætlvlùf t¡

L¡h¿b5üG.1 ùy Fe*¡ k¡t mt bf Fo*t* (n¡r4læ 3rd !'aãc*Ilee¡

x963).)

$l¡¡ce hoat deg¡Gu¡r¡i alhsl'n feåtrpd to ¡!ÉPsdl¡Go t'hr

l¡rlrtbtttol¡r lt dåd têt a6{¡o,g' thãt tÛ¡e ltl¡lÞt'to*y offcot

of ¡ltoå#r{&l doÞrl¡ ua¡¡ ¡!|¡ù.{¡rly rc|rrapteLfìlo æd tt

tsoe l\ppædlx IT.
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eouLd be relaûed Êo tbe baou @¿tsut of tbåa matOr"4al"'

No oìrldcr4€ $Êû f,ornd to {¡dloato thet tbß I'nbtbltory

sff,ect vê8 rolûtsd to auy of tlrs tubÉtlqtea or cofaotffiÉ

uãod {a roactlon ql¡tullEê slnoo Lt uaa not ovgrcolno rholr

tla oorcea¡ùratl.or¡ of t¡teõo vtt L¡orcaesd¡

In eon¡titlorlag tbe ùPPsrcEt lactc otr JLl-Å r)mtl¡¡rtseo

acttrlty i¡¡ nonnal e{üoqhffidr'Í'a¡ anÐthpr posslblll'Èy rac

that r@oval of tul¡lbttory a¡þEtaaces Ln tbo debrl'a ¡¡errld

'Ioøe ân actlrro üurrornatarrtr Þt:t tb¿s Y8tr noù åo. ß|l t"ho

otbêr hand, {f tùe ses:¡*!Ê bease sccoa¡:[blc to tlre $lrlÞitor

orrly afùor dfcr.rrp*lon of mLtocborrdrle bY frcezLng cnd

tharrtng tbn tlro ra<ldocþwtcaL Êttsy EøtbÐd ¡b"u'¡ld bave

dotocted ÂtÂ cyatirotaaÊ sctùfl.ty ln frerib,ly ¡nopared

þoøogenatoe of llver obtalned fnoø nÐns81 aniEe,l3t

ags{n ühia wns nôt fqrd (ooe p' 1|I)r

Ilhtte 1t aoæt dctrbtfì¡l that tbø t'rrl¡'tbt.tor":r offect

of n¡l.tochoadrtal clsbrls on JU-¿tr tyrtþ€t864 actlvlþ haa

FltyËtolo6C.cal of.gnLf:loæ,co¡ !t Lo luportant to tJtc aotets-

ørrtt of tlrs ropult Ë of acga)¡t tlneG lt probably pr^ovetta

a ürt¡o estlnaüe of, ¿lIJr ø¡rrrthetots ôctlvLty ln normal l"f'trtrr

ml.tocluondrl'a.
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CHiIPTEß ?

-
Â1thmr6þr Br alroedy dcrcrlbodr Å¡"4 ¡yntl¡øtetô of

bacterlal ort6J.n ha¡ Þc€n rtudtcd lu pætlnf ly ¡nlrtfltcd

pr'Ira¡îtlot¡ (f<¡.U¡cUf¡ ts'uÞ&f ad ÍjbotÉ{th 1F591 Bn¡¡rrh"s md

l.sscollosr Lg63l: tl¡ore havo bcø no alar¡l'oal enr¡rørologlcal

¡tudLea of, anüoal .åLrI o¡nrtlretalc carrfed or¡t' lbo uortc

doro Dac bcen of tuo qln t¡[rel. F'lratl.yr tlrc üot*É of

Lqverr l{er,rÞerger ad Uclsinfrtead (f pf8 } raa conc€rned trith

á.I.i\ a¡mtlreta¡o of, -eÛr|ckcn rod blood call¡ and ln thla

Íeshcd (Usvor, lìtetrÞorger and ttdcl¡ffi'adr 195S) o" freese-drl'ed

parttcloa (Glbær, f,æ¡or ad ScuÞôrStf¡ 195Sb) froæ hc@o-

lyratec uerc eûud!.od¡ tbß naü¡¡! of ttre reactl-o¿ and tht

prc û¡çt r¡ea o¡tobllcbpd a¡[ tlre f.úfbltory offocù of

ågotf,ts tn¡cl¡ ac cyenfdG Êr¡d pt¡¡loiflcurlno dæon¡ür:etod'

l.t yo¡ al¡o ¡horrb &at baæoly¡ste¡ tyallroofrcd Aå ct wtï'l

aa rtl¡t and tt wia oouêh.dËd thêt l\j-.À r¡mthstaso ü¡ll ¡ lou

dcgrÊe of cpectftol,ty aad vas ca¡'able of ud,a€ acotyl¡

pæpl.oq¡l or a¡ca|¡yl CoA. $ccendlyr tbs rrork of Orerr:Lckr¡

g¡rol¡f, æd, of facùrrlytn gÍ,'oup ha¡ deatrt rtfü tùc cbaractertct{ec

and ¡¡eoiursueat of, .¡LtJr ayathotaae tetXvity oLtlrcr la llvor

rul.too¡r@dri,a (eraatct s¡d Urato, tg6J:t l&alter ¡l åL. r 196ft)

or ll'yer houogonatoa (Uancr Ê.f, åL.f 1966b), :ìlnco thc nal.¡
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alElof,Èhc¡cto¡{coreYgftoúudytåecentrolofALÅ
ryatilrota¡e levcla ln llrsrr t{ttlc wrk oa tibe nature of,

At¿t r¡fathrtere tteclf hoa bcg|¡ do¡o. AFrt f,¡w neporta

t¡¡8,ù "*¡,Â, r¡rntbot*ae aottrlty rac detsetcd {'u 1116þ e¡mod

aul¡o¡¡stsut ælr¡ùlo|ts of, llVsr bomoSonotae ¡rro¡rarod lr¡

û.e5¡t ¡uoroGo (Orontot ælcl Ü"rate¡ L96r) m¡t ght thå

eÞsïD¡cr colubfl!,¡od fænn llvor nrttoct¡ondr¡Êr ral not lúJ"b-

1t6d by haom (l'tawor gÈ 
'L.r 

r966d), nû rsfo'ea.et üo

detal.lod ¡tgdLe¡ of üb@ ¡slublirpsd llver €B'BlsF atcc

evallable ln libc lltoraturu'

&e ala¡ of oa¡rrlrfqg ouü üho nor{< Ln tlrte cbapúer

vêr{B aoÏ'eral. Flratly¡ cluca .â,I-rl a¡rutbetase altpoars to be

liro csntrolllue faotq' ln hee¡a ott po¡?ù¡y¡:ls ¡rroduotlon¡

{t ceæed d,eafrablo for É p¡opGr r¡udorotaadt'ng otr tt¡e

cæùno1 of ÂI*A r¡rutbetaoe¡ both aottvtty æcl productlon, ttrat

tbs uature ud proportío¡ of ühc .nlr¡nrû åmrld' be loorcn. Ir*

psrtl.ctrlar¡ tbc rot ationclr"tp to otbor nltoeboudrj'af otlly!ûce

aoctnod to bc of Lntorcrt lt¡ cwoctlon Yfüt it¡ eI¡tbo¡ls.
gçeor¡dLyr a rtrdy of tho 6Bt/æ ltcelf, cûuld offor tho

poesÍbtltty of d"crfua1a6 rpeolfic trnhlbltors for ,at'J\

a¡rn&otaBå - sB tols€ of tho cr¡fi\ryr.t h:rpotborog lt nfgbt þo

tbouSÞ.t thåt sueh tnhíbitor¿ tpuld eæ,otltuto ¡ration¡l
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tùor¡pouûl"o rgpatr fetl tlre ürcrlæeEt of ecuÊo 3$orutttqat

¡nr¡ftrrle. I¡ Gùls eau¡pcttoân tt st'gÈt be nostlotËd t'hËü

tiÞtt rltu¡tlEn offcra ¡B tlgçrt rr¡lqua cjbffægr anú

eßsÊfùg*ty fæ tt¡ qgpllcttlæ of *¡nrt$n bLocÈæl¡Ëry r[

c¡cùaûtiag s s3æti¡! df*s¡c - tälqr¡s baoæ¡rc tt 1r &o

gü.ly ffiIlÊ råtr¡ütl,ot tlr ú¿ch r dloo¡ae fr æ9eræùfy duc

tð s[ oyerproÉr¡otlon €f .¡n ËryÉ$ (r¿tn tüc luporÈtËü

q¡*ltfteatloA àprcrycrf tüst et Pre¡oa* æ ttl¡toot cau¿al

eøsaü:i,oa Èot¡*cor¡ ^&i 
/* ¡rrodr.rctla¡ e# fu cll¡rleal erutml

of ecrrto lËtolntÈteß? porph¡rr{t hns boon oatabll&ed}'

I-fglltyr D+¡¡C.fteatlca of Ûùn O&]æ a¡¡tomtlø!!7

Gûrrtod rltã lt ùrÞ oporünt'Ûy of tnrqrnd-grtlng tta

¡cafet{€nååp to å-A l¡rEtùoÈale.

Tûtr¿ðt dfr¡fYmÊr6pr ïærÊ t&s n¡cona{Èy üo utt'll'*e

d3t¡S tüoûtúd ralule for rnsylro DatpCIfÊt{onrr cot¡gled rltlr

odgË iü¡¡ü tlrc ens¡æo ¡lst u[¡!tgþle. llg¡rororf tbc

dett¡ltÞt$W of ægl¡Êe ¡tlxlloË tÐo6id to ottlnrcf6È ùbå

dåfefgqútLo¡ lwolr+d. ãrll cùnpùor da¡or¡tbtr Ëhp

acluÞ¿ll{aãtg6ü Uú part*rl purtfte¡tl66 of t&¡ Ëü]'Efr
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tr. 8erutæt

,1 .

(a)

k g¡¡s¡uÊ tFÊâ 6Þ/tstflsd fræ thß [lvçrp ef gUiurg Pr€t

do*od tr1tù ÐþC (Orm¡'e*' cqd Uretâr 1963). åa orrdcr to

datoratn¡ tüc optLr*uq tt¡3 fæ ldtflng g¡rfnol pû54¡ t ÜG&ls'

of, tctt¡ ïrfir rsût ôB fu tl'ræ coriroo of ¡liá aya&tere

iúrotåo'n ¡ftgl sùl'¡årtr¡t|,on of ¡.ü)9. îlpe6 lqvysålod tfreG

ËÊ f dycl of ÂLA ¡¡rnäotero 1É 1{Yâr oLtocüdrtc rså

bllgùrrt e&, hsrr¡ sfrüor thr} ¡rhlnfrtrsttg|¡ cf 3 g ef ffi

or*lty ôt $ ¡lnglo {o6e. t]æü ktltôd l¡Ê bs¡¡rç aftæ doal¡6r

cet!/æG lsVel¿ rffirÊ Leag thæ bßrf ÛùBro at 2I+ bour¡r and

apgE'ost¡nltely ttru-thlrdc otr thoac obtåiËd låæ Ûb odnl¡rf.-

¡tratlæ of âo dfÈ€ ral üfÐoåd cluÛ Olver ¡¡ po*loci of, 8t+ to

4E bou¡r aÊ êtrsrlbtcl tf Fæfe& û8Ét urraùa (1963).

Tbp offoeü Èf ssÍrüst€d tqfootlæø of eoell,rs ælotroto

tsuÞoutmøoürlf¡ ea <tesar{Èod by GaJrlos Eå ÊL. (fpeg)) or¡

loVsla of Âl--Â c)¡attntele t¡l Êt¡a lLYara of 6rl¿8ãe tvl€r u¡r

¡lco irroet¡.ÊÊtrd. ,lJ"t¡bugÞ Ìú6b len¡ela of Prc ralrr pfr¡scnt

tn thc un¡'{no (damæctratrÉ by tåå çrelttettvo t¿:otræpÉistrsntc

tort)r t¡ba lwtl of ôå'å ùtrnlüßtsrre ln llvor høogffirte! d

l1tu ef.bøùendrle rsr Ëôt ßfißsGÛ,sd.
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In g gglsÊylsr¡r to obþt6 6¡rþ8to? sGÞt¡Ëa of llvorr

*ttæFtc ïo¡tit lrûdå to lnÉuoa tf,Ps¡lLs¡ðntol porpþrfe lü

rE¡cepr eltù¡r þy êsst üd¡etntsffitlotr of IIÞC oa Ê Gtrbstttsüåer¡.

tnJeptf.an of, Àf*t. Tu{ûlal oÛÛeqpÈl ûo do tùi.¡ dfd not ËêGt

rfå¿h üüùeGü6 (po¡¡tblt ô¡ö to h¡vXa* uro{t ïo{t¡tt rlracp}r d

bocs¡rlo of pfasQtcål dtfflç¡ft|'ec l¡¿YtlïGdr l-t rõt dosld¿d

ûo uoat¿rrr¡e Yltb Errlnna P¿6l!.

(a)

In tlr cqrf,Lrraturåf.+a¡ tr.lTor ultos!¡oud¡{'s H'ßFlË ¡r¡tepertd

alr dc*GrllÈôd $! ltstort"alc otd ]tol¡ùod,c (p' 5o] ac tlrs

*o€vtty af thce rraÉ EoÉst*ød r¡¡tng tbö ¡tstxlarrd eiolor*'wùrto

aü6R!' Bærùå¡ru. doeç:råbed 1n cùlptor 3 {sco ff.6. J.lr p.61 }'

It, *r*s f,ptrnå th^Ët dføtsttpttr¡q af ult¡oobørlrfå ìÉtb tYoqr tTür

codlr¡ut dedøcyt autphato cr aadltam d+orychl-ate ottlood allro¡t

tÉÈütl l"ota cf tåp ffiffJr@ûr

lrùtcnryrûa uorc alsö @sdo to ¿olubilLss tho øcyue by

sltsaaøa{eeûLm of urttmù,utrlal *ua¡rcn*Lofu. iÛ na¡ fìou{d

€Fû a l5 çcæd tr¡æimø¡t re¡r¡ltod tn aptrqslø*t aly JÚi

of ü¡ oarlefual rettflty botn€ rædoroü ¡oo.¡çdlstntôlo {n

I bffi¡r nt l0iiru0v r 6. ¡\¡16æ nrh ¡houed &tr p¡ruvf,dod

p'r¡.ldox¡t jËFùoæb*o r&ä pæ.tßt {rfnf omoætrrûlþ tO-4f¡.

10{}É of fu aotlvLty origtnrtly p¡lraut ürt rßtæTqrld $il tùr
aelubl,s frnatlot of ultrcesr¡tcatcd ÐDC llvor oltocüoffiln'
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îbe valuÊ of, ¡ryrJ-doral S-phoopbato ln rt*1t,1rln6

ù}ra æl"ubl.lÍ,cod liYcr æsylae l.¡ cle¡rly fllurtrrtcd' by

ùhÈ roüuLtr rbgYa i¡¡ trtlg. 7.I. I¡ üre ¡rnolieæo of,

pp¡-Ldoxal 5Þphorpürte¡ 6¡ãyË aoÊlvtty ¡'sæatulAg sf,tor

:four houru rt 3Oo ìrûü appr¡o:d'roaùely ?gÊ of thet

F¡teËoÎlü at tb begtnnir€ of tllo rqlcr{neut¡ *tùercer

tu üh¡ abtÊrco of ôt'e cofactorr onl¡r {o$ of, übo

or{éna1 actdvLtY roual'aed.

ftË. 7.L alto &owr thåt Bo åddttfo rEL udvaroto6c

sa¡ to bc gafnod by the tddl'tl.on of È'þcl't ar Ütll

ar pyridoxa-L 5-PÛro¡pü¡tor ar ut¡þt b¡vc bsm'

orpootod fuou tJ¡o ro¡utr-ts obta.fncd 1n tt¡a ¡ù¡dJ"er

on û}rc ¡tabtt.fty of täo ÞactsrÉ.q.l ü¡¡aygo (cec F13. 5.6).

(n¡o lrre.Luel.oûr of l¡nï'i Llmâ dtd not affoct tho alrifiþ

of ¡ryrfuloxrl J-¡rlrorphate to ¡tgbllåco tho øltocfl¡oBdrtel'

eautwot thlr tr al¡o a}rsra fur Etgr ?r1')

(")

Iû ryea fouad {riarßtlåL to adJurt t¡hc pg of thp æonLr¡¡o

autphgto tolutlqrr to nB 7.O¡ ait Pflr¡ bglmr 6.8 oonrfderable



Ele,¡-J¡;L. (contt d' )

r-¡ ¡ FadditÍouo1

E- Et r Ïvy¡ttdo¡åt 5-Fbo¡pbatc prgoglrt¡

r- I ¡ p¡ældoxal t-¡lhoqlh^atc and EÞTA

Brcrost ¡

r\ - ^ ¡ pyrfdoxat 5-püo¡pbnto a¡i l$la
proeemûr
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l¡in, ?¡1. lts effFet of oy':r!,rlo+¡l q-úosd¡ats

Tlre ælubl.o frnctloa of, ultragælcatocl ÐìE lfver
ruftochcrrdrla yc¡ prreparod ae deecrtÞed in tlp text¡
except Ètrrat p¡r{doxal 5-plro¡phate ra¡ aboc¡nt.
-,sparate oenplco rGrg malntsiu,od at 3ûo. r-lre nanrple
ccvntalns<l no addltlona¡ yhÍlc p¡rrtdoxal J-¡rt¿oslùurto(f¡t 2.4) ras atlded to t¡Þ req*fàfne tÌ¡reo àaupl-os tc
a final conce¡tratim of l0-ói:. úf tlro lattqr¡ the
first hsd no furtt¡or acld-ltlonr, tüc socond contalnecl
traii ùi/T,i ¿Ð{.i ùbr thl.¡d, 1 rd: }lgCle. ..';'r. e¡nrttrotaoo
actfvJ.ty lE u"I ¡¡1 aæpleo¡ rlth<fravrr fror¡ oacl¡
eolutl.oa at vsrlou¡ Ínto¡vel¡ of tlne (o to t¡ ir,oura)¡
uqa cietorslned by ùba colorlrsctrlc assay prìocorìu¡1Þ ûr
doecriboel ln Cboptor ll (p. 93 ). Rosr¡lùe a¡o
eqrretcetl ar a pcrcertago of tho nctJ.vity precont
1n es¡cb sr:lutioa at zcro tlss"

0 431
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loo*ca ocafl¡rrod. nryt$g ül¡ffi tù,* va3.ue of, pyr:fuloxaf

Þp&prssto la ¡tabtlÈof.ngi tlre otrsywor r¡o nttæPü vor

r.¡sle to dot'or*:tup lihs sxtøæt of !.oesoo th¡rtng mnoll{tw

culçünto fhetlæatlcl J,ü thCI aþaæec of tbtc t€Ëpfirüdo

{a)

It ue¡ o¡tlgtnally J.at¡oiled to use i,iËirri¡ç61lu1ono coluru¿

for f,urfùar frastlon¡Éåar¡ ðr lrctr'Þ ueod for tI¡* bcetcrr'ol

G6Ff$o pilsÐtlttrülr¡ flÛlffvcrr tro dlfftsuf ßicr 33oÉl r

t:.f^roûly¡ Lt rr*¡ upcos$ûgy to dl.alyto låo GEyüë afÛæ

¡!ürolttrs súlùaÛo frucùlonrt{€É tx¡Û dtalyall for & bots¡

agafnrt fs¡lçr¡4ffidoæal ÞreêspùaÈt tr¡ffæ ¡rscultod !n s

3$ tøg,e of æ¡mlc ocÈlv1üy. (¡*¡s¡"¡.ottr Hgt¡hsr€ltr aud

tbft $gÉrl) æc rooatly fftrd lûãt bcetæl,al aLA

oynthrûrso lc ¡tlo tsrtúle üo dttfyrtr.) :rßçGüËlyr lt rat

lryocaLblo¡ ü r¡ lrrCp r@1e¡ to oü¡tflbrcto ælrrmc råtb

ùe¡ffcr ccate!¡J¡C ¡ryr$doral' Þ¡¡üorÞhts c{*cc tüo lrtt¡r

m; rst¡ln¡d et *& tsp of tibe eslrna. s'þr tùpro r{ÐÊ¡orit

*r$ceicx, frrf füû¡ntl.oe, r¿r tr;oé lnåtotd of ÐEÄE¡osllul"oro

ooltm cül¡wtogm8ütrr

It {ü paihepr ¡orülr Eottn6 at tllrJ..¡ pofirt tb¡È lt ru

sil¡r?rtråq$ Ëo ffsr¡ Êat rtrlls eüseeæt*rgre¡fi;' o* :¡o¡ùqdo¡

G-16ç émfð goql $oûrvËr*l-os sf thc olls¡rue¡ thp Êlnrr proooduru



r36,.

åFFlt.d to Éíopr,txåe¡ û-åO0 ¡¡q¡ttlt+d tn Êotal loea of aettrAty'

$r!.r lr lllusçru*ed l.a F{g. ?.3 Yl..tch alrcr¡s tÈ}urt ùhefÛ so

a rldofitt¡.{ln¡Ûioo of prmtañ æ*5¡et tùe f,irlctLEru brÊ curr¡fm

acttrl,üryl rÐt tctro. RoonffiÉ.UrÛlos of frattlæ fullod to

rrûrtÇfiÈ sff ce€flt¡rr fhir emææaoæ hna EûÊ Ï6û Þtü

lw¡osü,Aetod åæ te l"eck of tt¡c bt¡t }0r+¿ t u tu progrûÜ¡

ùo ewtn¡ It àtn+ê {t hoa ¡¡otortt¡I. fqtorecü.

Of" tllÞ r¡ar{oul Èoct¡n!.*n¡os uoqé te ËÈ1r*qf üha om¡nro

only ülp¡c fiultly atþPtçd Ê8 sorrü u¿on¡l uåIL bo dosErl'beid

$Bro.

F.

¡Ê,ÅrüeË

StÊtllfir8 ffirtF¡Áf¡, Or¡tsn* pd*¡ ¡r3frÐ ffi¡ted uttb Iu)ü nrrl

¡r¡r¡¡or¡sl.sÉt sf lircr Þxtscbßaùla trro[¡arod ¡¡

ü¡r11or trn Ì'.bt¡rtroLt ÊÉd liotß{ûr¡¡r (B" 9Ö}. Qfrído"tat 9-

Sù.l¡r¡b¿t+ fuA f .¡+) ræ addsd to glve e fbaf eøpouÊrtÛ{æ

Of ¡,0-4t eAÉ tùo nltoolrÐd1{sl rulÞEn#!,emç rúErs rrylclltr

¡5osæ tn ¡¡¡E¡1 bsûeheq p¡l rtorod et -15o. LHtr trh¡¡ro

oondtttÉrr tdb¡ tùriltlæs wa¡ rtable for oÊ Lçact tùrÇo oomÊh¡

ûnd th* flrÞËGt¡ natçta¡. proqrld.od a un{fon¡ rÛq*t{Ë6 äaÙsr!,4.1

fë!' 1¡:6"t¡'fogåd,qn. (Ttrte æätFaËÈc tsrkodly $ttb storsgp la
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l'i"g. J.2, 0

-

l,tepc 1 ar¡d 7 øt thc ptrrlfLeatlorr prccathre uorè
ag iloacrl,bod l.¡ tùc tert (pJ37 ). Tl¡c redirgo]'vod
fractlon free üo ac*¡osjwe 1l¡ù^ato fractlo¡¡atlos
uao otrbJoatrd, to S|I fltt¡tttoß oû SoDåsdex G-2(-¡()
ac de¡crlbGd, lu tù,e te¡t f,or sepbatlox C'-lr*ro. Total
iìs i; ¡¡ratl¡cü¡¡c actlviùy 1a thc as¡solrlu* o'tlptrate
fract1o rrr 1()¡ JâO o4r*rolo¡ of' å,I'.À arql g¡6
a}cci.fic actlvlÛy waa l,¡J qrurolo of tr\l-;:.r/ug of
p;-<>tcin. ^-;op'hdex fractl-mü üono aaaa¡rod for
pr'Q'tolrn ¿ro dc¡cr:l,bed tn lhtarl¡l¡ anrl :ictlrrrcle
autl for .l'i -'i ryttüotar¡ aetlvlty s¡ do¡cril¡eel lu
Ì'J,g. 7,L. O-O ¡ protoiEl Or (t n -irJ:ì
c1rÉtrotase astlv LtY,



J.7-/ ,

tbp ebsmos of f,Iro ooæyur€ y!ìGn tuprÊdt ctabS'e aü often

oæplotø Losae¡ of scùlvt ty oecurrotl. )

Â1.1 or:ba.'gu{r1t p¡:¡{flcetlcß ãter}s ÞÊ¡rç aar¡d.od ot¡ü

ât l¡0.

È138.L. t5 Þ1

om¡llco of oüso fro¡rea aB¡ tb¡rcd u¿ltosb¡udråal a¡a¡)snÕIolsÕ

r{S$i *¡bJCotod ts rrltn¡mi.etton fæ lJ ¡sßôñdÉ' iÜr¡rüei'oa¡

rlrrlir pfúGrd ls Èn*y glem ed¡lncrr (Ctæoùær I sn ¡'d

bßf€þt I ar) åûld l,u loa Ëd ultr.¡corela¡tlolil rroc oan"r{od

art uafag a $cåp¡çbe (fnlu 1r3o A (Ao rcn/ocolr ihuc

Ln¡tn¡æ¡rtr) oÈ tb çno¡;lm¡q aottln€ (gi. ü¡d.sr üÈa¡e

oaarlttiæ¡¡ Ëo sn¡rrçnt ÛèGttt?ttðct ma boÊt{o€D e ad * e åqrcr

lhe ouc¡¡çmologa t*flÞ effitl{'ltætd at lOt}?$('O l6 fo? oüË bsr¡¡.

aü ûù8 mrpormrtant ocnùof.U"{ng Ûhs cmymc colloaüsd.

Itlo?td{od pyrldft¡Eâl Þlùpei$¡tt Ls P¡rÞaûsrÛ} ûhâ taoSræc ia

sùab1a et ùà!.¡ eta6e ffi, Gen bo frog|ola æÊi aûofad åt -X'o

rttùout locr of, aeÉlrltf .

ÁÉûqå-å' ' thc sns)ãro

¡r.,Lt¡tùcr {totaf ¡rotoin Þotvaan ?r)O ¡tËÉ i}Gü wg) rr6s d¿Iutod

ülUÈ 0.01¡-1 trlc*tttl c,øtsùrùag ¡.g-lrìi 1¡nådoxnt J-phor¡ùte
(p¡l ?.er) t" å:tre I pæoù@l¡r Gorncdntråtfon of ?.l+ ¡tû,/E¡l.

$oturatotl sümm,i,t¡É rulf.rhntA eolrrtlop a4lr¡rÛod ù'o Dg 7.O¡



139".

nr rddd rlorly ¡;ltù rtlt¡ltn6 to gÉve 3r3i+ sattrctloa¡

a;rÈor 15 st|ü¡tôr tùû sÊlclpJ,tate Üas relw$d w csr¡tlct\¡Gttloü

at l¡5rOr.l0 t 6 EoË 3O nlu¡toa. lìo aruf¡61.6¡t&t vr¡ undo 50få

ürü¡rqBûod t¡f ffiæ addlttom of, üre rsÈlgÉtod sæoÈu¡p

¡t¡tpüstc goluttu. îhß p¡rtclpttatø ves æoltloc'Bott md

¡tiaaolrod ln s w1¡llasl voltm of tbp trte ¡t¡r{dox*l y

¡rbo¡lÈAùe buffe6l. Ihfs ¡ttÞ reøoVcc! at¡p¡oxLmstely hdtf

tb¡ proûct$ prìe.Ët lß tüu Êupol¡åtûBt frûE 5ùõp 1¡ ûnd

üüelly ggvê c thles-f,old ¡rurlfioatiotl of tlre eÉsyøe pr3t8üt

år¡ ü¡ø efil{rfml st't'súoadrd.a:t auspÊü^elÕ¡¡r

gl@-lt ' l col¡m {c$ -

p. $ ow ) of $rXfuéor G-1ûû yer E¡¡.æarød qsc{¡ftlf¡rq to *'s¡-

fretr¡¡qrrr År*¡tnrctl*¡ne ¡ìffI ¡gó oçrtl.tbratecf tr'ttb Ètrre t¡.lå-

pgl"¡{.dO*sf 54eoËÉûÛo truffæ. bo cnæ¡ue eolut{on fror¡

Stop 3 (r:çntqf'rlng 3tr¡ te ll0o t*E Þf PrþtG1lÈ) va¡ appllod

tdÞ tl¡e eolr^Er¡ ubtçh rr¡ d{tyÊlopttd ur:Lng tho trle-p¡æådoxß!"

!-pþs¡rþats buffç. Fr*ctlg'q¡¡ 5.5 Pl ln qoltamo Ïqre

osllsate¡l. ths clut*æ ¡rroftloa of ¡tlrl æynfutaso snd

F.oÈ$1Ê srê ¡tpra tn Flg. ?.3¡ (*f ,t Ûynfutat€ nas Ëet

¡r-etarrdçd, æA ras cLute<l vf,ül¡ thc vtfcl volwae)'

Ìl aummry of a t¡aråeaL 1x¡rlfleatlca la glvm ln

fìaÞle f .l. ¡*eth¡de¡ clr¡ata fractLonc Hcrs t¡oÛ Boolçdt ht
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activl'tY.
¡ protol'n¡ a- a . AJÂ c¡mthotaeo



Fractl.oq

Þli.tt,cÞñdf,l.af
cuø¡rorrq{oû
Stop I * hlfgt¡
tpËcd ã¡Þor*
rrntraf
St+p 2 -
æ¡rar.u¡e lrrlphate
ftsctløE
Stcp J -
Sc¡ùa<ler eltrôts
Îr¡ctl,æa
,E 18 - ?,5

e()

ProteLu
Csncoatn- Total .'tettvity

(sr¡.aole Å1.,1)

r1tr,,t oynúbotasc

¡.SrSíJO

19' 9ûo

tr6, Ê$t

1()r360
21?54

Volrnso
('r )

19.O

14.8

l+.5

l+l¡,ú
5.5

6t.o

51.5

73.5

3.9
l+.2

L6.2,

26"2

¡t9.O

.o

.5
6a
9?

Ifxpartwatal deüal.Ic of tha gnrrffl.catloll prloco(Srê rsfo ae dcecr:lbsd fir tiha
Êo¡t. P¡.oÈel¡ dete¡:çrl.¡¡etLouc uero s6 doÐcrtbo'd åa l'btorLale *ud itÌotl¡ode
(p, 5i; ). Ii'or colortætr:tc a$,as:rt of ltÏ-eL aSrnÈ,Þotaao activlüy ltr tùp ort6dual
uftÊoürlal a¡¡qporrlton m<l {t¡o f,ractlone fræ tlrCI flrot tro stcpq of tùø
Fq5:l,ficst1m grroccùrro¡ l¡cn¡bsflon codlt!.ons qß{r ffiothod of eÐsay rero as
d,cscrd.Þed La Fl6. 7.1¡ snîrl for iùe fc?ctio¡s of, ths I;epbodex eluato ss
dc€crtbêd ln Flß. ?.!+.

L.)



}J¡ú,

É¡rffiatfoa of t¡e aotlvftles prc6ent Ln tlre frqetLør

cofl¡tst¡L¡6 ALA a¡dhotero l¡rd.teated that 6f+É of the onayrns

gnsrent tn ülp pæonLr¡ø antpbatc fraotlon (St.p Ê) vae

olutrd fn tbo¡c frqotlon¡. ¡Tt¡ f,Feråll yleld of 55S rc¡r

ôdhlcvød ulùIl o f,ourrfolct prrlf,l,oatlonr or a!.x-fold I'n

t$o tracùl,o,n at tha ccrÚ¡'¡t of ttre Á'Lr\ !¡ftrtl¡eta¡e poak.

Radloob&lcal aËteyt carrC.o<t or¡t et CDo aær€ tlæ gpe

¡funllar ro*r¡lt ¡'

C.

fr. aty'qc ü¡E unfortuaåtoly oxtrwly unctabïo

eftee Ðø¡rbdcr gol lr¡¡.lflcatlon aud Lltt[o acÛlvlty re-

na{ned ôfte? rtorago aù -15o for æa ¡rÈGù{. Fl¡rthsr

adü.ttoa of p¡rrldoxal J-phoqhatc hact l1ttlo sÛatr{Itsine:

sffect at Èh3.c Ëtago. ì}oaar¡¡o of Èlro rapld clotcrlorsüloÈ

of cazyme aotLvltyr it rse LrrpÕr¡lblo to f,\rlly utll"l¡o

poolod f,raotloa¡ ñroø ary etnglo oqt€r|¡uæÈ. For thl¡

roarCIn only thr tlro or¡ at tùa sao.t¡ t$ree fraotlors at

ùbô aeûtrÊ of,tbe ans!É-Ë pGû&" clutad vsrc usod ln

subsoqr¡ont atu<ll'err

DË pr¡rtfiod crnsyule eùibd.tod a con¡laÈmt Éror¡bletoe€



lfil".

pþrrteüX. pþiüfiægg. lto firrÙ ffit trrÐtclt oÉãtgf¡¡fnü

flgctloAn e1uùod f¡rffi Sio¡üador ùæod Ên ôuüFlrooly prmo'unc€d

flou btreffi,agËns6 ¡¡ftûr st3¡cdågg BÊ 4o fo¡r æcrsotLÐ vl'ËÞ

ÀLA rynt&*t¡rc sctlY{W bclag o{¡Hålly d*¡t¡{h¡tcd botvoon

tÍro 1rr+e1påtatn æ¡d Êl¡o ctl¡ÞrÐtürt (tUe ðp*ülflc eeÛåvlty

of t$r l¡ttc¡. bgfqg unùryp¿). ¡îlt'ûçr ËtoragÐ of ¡t¡sù

¡1¡frî¡rtcgtt ¡t *lf, orr tüswlngr fì¡rtù¡t flor blref,rlngsnoc

frilpeBlltÐdr

l;åt ac*rsf,il etcregraplr¡ of the prcÊlpltotec FÊryialcú

6lrrt*pð of ffl!¡lo,$E æùorèâtr dclfûfd of cËlt o!fiB$ttcd ltñlGÛuro.

In oouper{ræ¡ gt f.e $¡erfunã¡s 0ôtouortt¡T' tâßË eËr¡dÐ |¡fto'

Mrlá1 æ¡Þ{rtrr¡ter¡ta oould bc ltoscd t¡Èsflsttoly oud no

fnæLuþlo ntcrt'al sfiE aÍr$G{¡rcdr

Ð.

l]çtFlto tbl f¡eÈ tùåt nâ åLA t|r[tüoÛõtt tetirl"ty uås

d,etccted f,ä bl'É t]po€d tt¡¡PafBßùúÛ ftastloa¡r of uomel llvçr

u:{ûoet¡rnrirl¡ btt lû¡ r.udlocih¡eåae1 aaaßtr &$tùod (lce p. lQ9r

€¡o pottlbllfty raô oqs.tdûrÉd thrt ao83 Â¡"4 l¡/¡tbt¡o¡ oxlrÛ¡

br¡t oæt bo atltyü$r ûE to tú{bÍtl'Ðn ÈAf rone otb¡a

etüoaùo¡¡d¡.úll GüIptæt qreeùflo to ro¡wl sltooùendr!,¡'

Sor Ghlc ¡.{tttotlr EnrrÐåI llvor slt#rrôrfû ltlFo Ptêe€tÜGd



J'l+Z '

q¡ rËì0 t¡l)Ç 11v* sitoc}olldrla. .rtlthowä thp olutl'æ

¡rrrofflc of p$ttc{n¡ fros r,'e¡rhador o-1o{l Y8ô tùl oæË al

È,bÊt cbtdnsd froE BnoccallUg ÐllC llvor mttoobmdr{.al [o

rt: "å, e¡r¡¡lùrtalç ¡ottvltt rå. dcGsoÛ€d ln ary f¡actlm.

Frtetlaa; uro$Ë tlrtcd f,or ¡U.Â ¡¡mtà3tegõ acttstùy utll'¡g tù0

radloebenlcel rr¡ray psÞooû¡r¡ röl,ob gtrt so¡lm¡¡r ætafttVlÉy

md alco egfocd pæofucly Tltlt Golor:lætrlc ú¡tsyr afio¡

appff,cd tþo colr,*m fïsotlofa of tbr æ,syu*ö fræ ÐI}C llver

pttooboadr:la (toe *-lG. ?.q). (¡lb valt¡Ifty of llb¡ ædlo-

cüß!ôi! eËcey¡ r¡stor t*re eltæed cg|rlld.tlolrr - lættr

n¡ecfa¡Èo lavclc ünrt üÐ FÛoto aycl,e tÉflbttos! r do¡or*bod

l¡¡ F'¿6. ?.tr 1t crtólttlpd 6 Chaptcr 8¡ ¡¡.151. )

E,

[\¡¡{,É{cef;l.ot .Ibo Fqdu{F

f,* rlre¡{¡ acntltflr€d (p, ?Ê)r ertrdo ÍrrsÞaratlo¡¡

s:cl¡ q¡ ÐIÇ [{rsr uttccürglrln eyetlrpoíso botb ÂI.À aud å4.

Coloråactråc srsãy. oñrrlo¡t out at eæctl atagrs of tho

pgooeð¡re ¡leYlloped fcr tlr*r ¡rur{'flcatlo¡¡ of å:lYef J\l-A

s]rttùSbea úorre$ tùrt ubils oot¡!1d€r'abtrç æot'{rrto of åÅ

ìñaÉe also r¡mtihaotood by boür tùo trf,Ch sp€öd Euponatä¡t of

ulùra¡suåoaûod üDO ll.ver ultoehædr:ln (¡:tcp I of tho purtfl'-

såttoa pra,ecôçe ) um,: tho J3 to tOfÍ wrnrfrao s¡lptr¡ts lï¡ottoa



ëi[Ær-å¿L.

Ir¡rlfi.ortlon proo*eÞr*l rsnr eü doðt'rLÞa<l la
tbo È¡t (p'f f/]. Þ¡oûçlns ù ssFùådû:s f;qcüLo¡l
rlsrs úrlùarsluad ti úOs€rtbod tn llat¡rlala a¡¡l
Ì.íctt¡odo. inoubotlæ oædfttol¡¡¡ for tDs oolorûwstrlc
eüE€,f of åÅ-Á ryryÊbeta¡o aettvftf tn $'ät sl Étìtuplos

of oact¡ fïcatl'ot rcnp a¡ dorcrlbcd ln FT.6. ?,3t
ø:ceopt Êbt æ¡l¡¡tcr æLøû¡¡ ætleyexn å' ed
arsælto rqrD æÁÛt€d fi¡o* tbp rt¡oÈlm wl*tn¡ro.
It¡o ¡øsotlon, voe otopçrod btr tb¿ sdlltlct¡ of l.$ ul
ef r).Ê.tt trlchloraccGle acj,d æd Ât.Â fr 1 ul of tüo
prctet¡ frcoe rupmetm,t dætoml-aûd ae dcrcrÍbed
ln Shtsrt'nlr a¡¡d lfetlntlc. fãcüboÈlo¡ cottlltlon"e
fcr tbe ndloahløtroal å6É¡4r of ALÂ aynùl¡Ëtssð

acttvùty ia o.OJ $l oru¡plca of, a¡olr fractloa rGrll
ca dc¡orlb¡d eùæo for lùc ælo¡Lwotrte alrelf¡
r¡eüpt tbgt å¡note of urtrùcf.f.d ¡ntacl{uo m¡celr¡to
re¡¡ æi3tcal 8d ürå rrÞplac¡d Èü 0.18 ¡rælt nf
[4e-t.4-rt¡oql¡le *otr¡ (apoctflc aotlviry tJ.& *C/
i¡so1o ) ¡ thp roaottm ual rlop¡nd by tüs ar&Ilülca

of 2 el of t¡sí t¡'telrloracsti.o cct'd sd. 1.9 ¡nl of
rotor ccttnt¡l¡g leÛ Sleoloa of Tülåùofftd ¡uootnto
md f ¡molo of t¡rralor åJ-Â utro &ddcd. Áf.ô t¡ þI
of tb¡ prote{n fres nrp*rmctant uer ¡bss¡¡bod oaÛo

Ðæs 50 (ft ) sd oluùeð er dBrenlÈcd ln Gbepüar ri

(p.ui,). f,Þ blffpr m¡ ccn¡rorotact ¡st &ø rerl"duq

díarolvcd f.t¡ g s.X of r*aùor and rr¡dtroôctlvlÙy dotcr
cÐllrpd ln o.1 nl aatnplcc ffiod ua 61aas ftbili dl¡oo.
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,OrOr Protein;
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rad.iochemical assay'



1ji3.

of euqh o¡tneto (stop 2 of tùß tx¡rûflsatfott nroeoduro)

lia*rç **,, nÐ rrrldçnso of, å.A cyttbcale by ¡spü¡dcr ah¡¡ùø

freatf,so¡t(amrr*lBtsSlrrFlß'?,-3júrtêhoûlbtto(tÅr'Â

r¡¡aühateac aatlv{ty" Sj-ur{lqr ¡r¡Èyl¡ eftflÚg-d hoævort thst

æ$tl &o$|rtt ef Â.Â Üt¡rt r¡zatù*|l.€d tÚ rctrri&d frrstlor¡

(|Ì¡¡ùcru âlr to f¡ ) m¿ lt r¡æcd tù¡t tùt ttÉ e||¡r'{4o' si.ght

þl¡s Þ¡eü æpernto{å ¡ry tiÊrp ff,la1 atcÐ (ge1 ftlttsÊlor 6

r,o¡Èdo* t-tGÛ ) of tå0 pur¿flætåttto ¡Elcctürrt'

It va¿ of Lrtsfçct ühcrefçro tø ffidsâ tùÔ Jla

u¡mlt*osere raù!,v,iÛy of ;lgçùnrlo¡ ¡lrute frtoüt'ou¡ urfggl

tperrbeüj.ct æuttttor¡n r,hldù rlçlìÐ opttffil for Áå ryutùecl* '

lho r¡ntæ r¡¡od tn &açø ¡t!¡dl¡la *'ar É*tvlÛåætr Ë$lrù ad

&xlttott(fpø]m¿t'edaBodæteã&e:at¡þrloofaooù¡rå

OeÅ frtr'r ea*üyl fùoafräÊüo æd CüA tÐt Ë' &tt¡L f¡&rspbùtìlrlr

rcrt¡Êo;e, (tta dosartstlaq of ü¡ ampt'aÛt oyttra lr

gÈîEA tn id¡e lç.gËd !o FI5r ?.5. )

å'tfl0 liv¡r pttoaùouÈlr^ta r¿ofo Proo¡çOsod es derc¡úbo{ ln

tùå tarÊ ûûr ttra rmrt flotrütæ of ^åt-Â rr¡¡nttntect¡ ¡n{l ÂA

rptüs$acs lctlvlty ys3 dçÈçrralnod Þ tþp n¡otùo'd of U¡lrh

æd .Etxlott (fpøp) aù et6h cts$c of ttrs prosÛå¡"st' rt rnl

f,ortr tù^!t tÈû tno oaslu*å tte¡HF Eot ooraptot+ly rrr¡rr¡ltrd Ëy

tùs g¡¡l fltltrottoü ilrûGertum. Iilu$toq ProflLoa cm¡lrùentty

futred, tç B¡a¡Êr of .tir' 6***taro aettvÍÙyl o rmnll pc¡lrr
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prc co tge.l at doú ed ù¡ tt¡o ùc¡t fø tlro Prirl l-l.catlo't¡

of AL't s¡mthot arlê¡ orco¡rt tbaË '{. 5 ml fracùlonc of tJro

ophadox oluatc uaro collscted. tlro protsl¡ sontenÈ of

26 30

FRACT I O N

38 4236
No.

:ropbadex flsotJ.on¡ va¡ dstorrnl'md e g doocrlbod ln
l'k¡terl¡r1s a¡d :lolÍbodt (p. 58 ) æ¿ Àr^ô, a¡mttrotaro
actlvLtY r¡ae doterutnod ac dç¡crlb ed tn Fíg. 7,4
for the colori¡ætr:lc aaaey Pro co&¡ro. ÅÅ llmtiretaee
actlvltY Hsa tlote¡nlod bY tlro neitJrott of iial¡b a¡rd

lì11Lof t (rg69 ). Incr¡batloæ c¡ntal,netl ùbo foll oulng
(rn r¡uto 7esøfml.'' urrlear otlronLso staüed )¡ Lne¡ L5$Z

t) 1tt

g1).c
oJIIItrlo-M]. bu ffor (p¡l ?. Íl¡ aeotYl

phoa¡rbr't o¡ 5¡ ..1 G püroaphot ransnestYloco¡ L¡.u5 ul ¡

srrsyGìg ilrt(l t/{¡ter f 1ns¡3" vo lrr¡aO <¡f CÌ. j rr1 . l"ilroe

were lnctrb¿¡Èotl at for 3li i¿lmr too ür a alurtrrl'n6 uator
batlr¡ the roae tLoa Yat tto¡rPed' by tlro ar.tclt tl.on of 1 .5 ut

of G"Ê!: trlcÏ¡l sracotl'c acL<l ancl ,'.¡'i ln 1 n¡.l of tlto
pfo toin f'reo auPoruatant va¡ <lotsruJ-tPd 8t <loË crlberl
ln I'btørfats otrl ìlethocle (p. 57 ). O- O proto{n;

g 
-O 

, Jni;'r. oYuühcteso act

Isråtos
)?o

A , -"'-"'

cynthotaro actlvftY'
lvltyi À-

L



l,f;l¿.

t¡ryarflùly aeroatåÛed ttllù tho Àut ryttbotar€ p+å&r ual

ølr¡ted fir¡t ¡¡¡d Ële va¡ fsllotod tty É cooqüó nrlú lerFer

ÞGç!r. tþc psatb{ltÊyr Êlübot¡gft rowoto¡ ttsg coürld6cd'

üúrtå¡-s"tslÉth¡reÞøæq¡alùcct.rc{rrrurtstù*æ
tnor¡Þcttæ¡r tù¡r ¡fÉ'ootLAg ËDo lÐarftË oÙtelmd f,or ÂA

ryüür€cl. Ë4/ I+oçÛ¡p4ox eluate fractlsül of tùå ftrlt peekr

¡l+cor¡llry¡lyr Ûrtotrloracotj.c ¡¡ctii lÎr¡'Qfi¡qtmt¡ of 1æuÞrtlsno

rûo¡Fic trElooFülod uÛlltatag¡ &o etù.r oiltrB'GrþL€Û ptcÊGeårt{t

(o* Flgr 3.1r p.6l )l tù,ors wot brrveverr üP sI-frlæcl thñÈ

/u À p¡rrrole ran PF!Ê6t r

lts slgtå6 proftlø of À/r o¡|ttlrctelo tngcÛbæ vltEr

Èhat of p6¡ç¡61gç 6tr for oælnrlËãËr that of, rtl-t rÏ¡¡libefaeo

La ¡t¡og|t tD I"':16. 7.5. (¿n tJrfc ¡nrülcrrlar 1'TçElcrrtfoü

¡ml1.¡r ffoot.¿oÉl of tùe ,-,sphsdo* oltrs¡tc' Ìaefe collOctad

(,1.5 *f taptoaé of 5.5 el) ãe{¿ tÈa tYo i'Jq' s¡ntùttar' B3âlrt

rore E rûfrg ûefiLnod. )

,À at¡smory of lào purtftaatl.oa lc 8ùñ|l [p Îabfc T.2l

æ fro¡¡rl X. rçaovc3F of 36Ë r*r rtbl¡ççdr nitl¡ vdrüÐlly ng

tuartatø !s ;pðGtfls cottrrtty of üb onaÏffit r¡¡oipt tE

¡¡teûlsn 16 *l,olr ¡Mrerl ¡ lhtto-folrt n¡r{¡1@tlan¡ Íhû

|É$Jfr!] Lolr of retlVtty eppoæcd to oocn¡¡r o¡rrng *hc ¡mÊûlt¡s

n¡f.güÊÊ+ flt@t1oüttlou¡ tßt t$r'. 6ad ãot Éâ€tt to Þc &¡' tÞ

tua¿co¡nùc ûrrottoË¡tlsq tlnf¡o Þ ,r.a flßtûÊÛtrl eotlvlty rat



**=.:rf:tcnûtÉ,ü I*€Güûü.ú rc¡o na d'ccrrùsd fB tb tr¡tr cre€Þt tÞtt lr'5 t¡L

froctfæ¡ ef liüs l'aFhsrlc*, clurtc w3cÊ oolloct'cd. Ilotcf¡ cæaæt¡etlsllÜ
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146.

dotooùod ln otthrr tt¡e 33;i trtotto¡ sr t¡ ttrc étalyood

rupcmrt€nt of tht 33 to jff¡í f'rtstloa' ?5É of tm Égr/Eô

tnplleü üo thß $¡rphndex cofum rac alt¡tod (f'raeûlear 19 üo

t¿!¡ ). (¡n n¡¡.rp¡rtttæo ta ûlob 5' Í pl frcctioml rc$t

cotlsaûsdr tþt pçot f¡reettæ fþr ÂI"å crgrutþlteco ïtl ueually

fractÅø Sr rdrLle tùË talo ¡l¡rak fnsttnüp f,sr "AA r¡mtÈrtnae

sorÉ uaralxy ndar¡ âa md e9. ) &'o tno ptaþ of ¿tA

c¡rntbef,ero aetly{ty *1111 bç ngrlùæ dl't+luËosd ln €haptor

{'lls

n. &låffii*gË,

t[s ¡lcatrltr prtrgtrd tn tùLn a&apter É|¡Ê, tttqt, At'A'

c¡atùc$.a prorãt l¡il ¡tr)C l'lvrr rlttoemdFln en b

æXuÈú.^Ll,ted æd nortt¡tly pçrfftrd. 1þ g¿rr|||faaùåæ

*chtærd ult Þt ?tû'T croat ard Brebloar of faltaÞlffty rorc

üs€*¡Ëtö¡ed lr var ül¡s çaco rr1ùÞ tbl bact€¡,ßßX ÊÉ¡¡lür

(nr¡¡¡m nd Lqresltos¡ l$tt). AnÐùhor dithloc¡lty ertooÍôÊod

rûth p5"tfloattcn of Ëa roryrno rnr the ¡rcrsnÊ€ of ltb¡çua

mû¡l|i[il îùfch pE¡e€1pdÛrtçd, tn 6€Eù8dss slt¡sÈs f:rsotirrm. ÏE

üh 116þl of, ;Erorlæoo ebtrt¡o€ h¡rt¡ 1ù ud6þt bo battcr üo

a*r¡rra$srg tlto Rtrtftc*tú.os ÞG Þ ¡ant cattoa of tùo af.toeihæ*tråal

Èut by eotìe rolostlvø d{r¡oçlåûlßÊ o,f eltoçfgl¡¡drf^u i,n3o



't'1.4
LLt ¡ Ò

ß6¡¡33¡to ¡¡FÞfitr frtcû|s,ls htr rcll crÊabtttbsd ssÛ&oda¡

üù¡dr ãt rt$¡ ulûd üry xtryrlæüøudt, soret od fr¡rJr* (rp6r )'

&alo rurlnorr r¡ooclrtty rcportld tÞat .àf"A Út'tÐtarc t'adueod

ùr ÂxA ü}e*trsm.t of rctt 1r clthcr loo¿ory Þot¡ad to tbo

ettoûsudrtal 1üÉr wgpÈmnc of pr{tgfrt fToe få ù}a ueÊr{x

$grÊêgr

$¡Gb ùotñnlqucc urgfú el¡o ¡trov$ Èo bo of vrlut la

atrxllo¡ of, /rf*À r¡utÞotcro lr¡ æ¡æ1 eltoohædl¡l¡¡ dorytte

tåp fcot tbåt tfu prlcræt rc¡¿ rÈoïed t¡åt .âf-å, a7¡3bûa¡o ectlvt

cor¡ld nÊù b€ ðl!¡atrd êt üy rtgp of, ühc pu¡ttftorCloa

t)ñütû¡rç úffi ¡¡nrlt¡d to BarrçÞl eltochoælrle. Is sdditloar

lo¡Frr {6f,t¡r{te evl¡læo* t¡lght bo gþtrlrud ap th {r¡¡Gt

trocatlsq of, Èbc in¡¡åt¡ltolV feotor ptlÉr€Eû t¡ tbp I'a^rof,r¡blo

fraottcra et c@t'sotod såtocb¡l¡rtrtr (cUrp*er 6)'

Âlro orf.rlng frc!6 ràrrtiê¡ ùA Ûl¡tç ct¡sptæ 1r Ûbe

çrlrtÍæ of r rol.stl.on¡tråp bstrø $.f. 6lylroþl¡ota¡s ¡¡t ÀLA

r,yrúhatraor ffid ttrr ct*nåfÀtcäæÊ of ttro two pckr of ,tA

ry¡ü¡ßtåöa *Xr¡tod flþffi tïùE¡r¡d*s tù-lfú " i¡r"fätev i'rrvorttgÊitoûË

æe é,oærfbû{f 1¡ Ch*Pter 9.

¿IUotl¡ss. fOaÛt¡ne, çf ü¡1s pr:rlfie*ttãE ror''h ral t[Ë

búEVl.s.rr of, A¡-.å ü¡/Bthßtacs on rictùdc:3 tþaÐo. f,t rleÈt bc

c¡>cerulatcd t$6t tbfc tro¡&loü ttpÊfstÊ¡ out ¿ ¡t¡b+ospom¡nt of

tßo earTno¡ on ùb$ oÈùßf hmd,r rlncr reoonsblnatLon of, úlraotlou



]-i¡õ r

fl¡jtfûd Go prtoül ¡ettytryr üc tcr¡on lstó|ltty olf tb

affi¡il¡å uutÛ rlio bÐ tâffi Lsto soülùf,fftü16'

Åû ürlr tttgo sf, îùG ro¡* t't rl¡' slÕTr tù'¡t üt

wJor ft¡renæ llrrlftc¡ttqg ratt[ú bt ¡ fsn¡ËEf ürriðlsl¡

BÚnoJcot d tiÐ úi.rt l¡ot BoÚErt üh3|. Acær{tu6l'y¡ tÛ

r*e¡ doclLrlod ùs dtcosotigl6 ¡Rrr.l,f:tg¡tlgl|r rñ¡4åil sltl creLEû

tbe p¡¡sr¡ætlo¡ oÛ' ÊÞs tüsFts EåEf¡e || Scrorl.cdsc €f Èb

Þúryl€t¡r ef lihs æryo ultür tìeÜpÛot ts vstFÅs¡r |t¡bltnto

+¡¿t oofaotsr ccîrtÜütratÍml on¡td P¡otñÊ Þæ¡ft'otal if,

fig.lùßs p¡¡{ftentton pnooo<trp¡ ilæ t t bô aÈüenrpt*d'

frs progettisr cf tlreerw¡nr¡e ûrg tb¡c rlsrcrlbed ån fibo üel*ù

aùapÛor.



1ji9.

cru.Pllü{, E,

-.-r-..t{E f,R0PEnTIS¡t OF

rÜRqfTE:c, FIïnIPå, lJqs

Ï¡lc c3raptor descrfbep ttro uae of t&ro radloclrsmfcsl

esoay rettrod Lu s etutíy of aol*e of tÞ> properÈl'ao of s'iå

eynlfl¡øtcao pertf.ally ptrr.{f,[ød fræ liYer' g{nes ths ascay

øyatom dopoa a oa trco enñ:mð acùf.viü.ea tsucctnyl coÂ

¡nd AI ¡t cyntlrotaeoe ) tt 1s not ouftab.Lc for elalrorato

tct-uotlc atudtoo. frs kl,¡st*c ctud{u¡ rsfiof,tod l¡¡ t'hlr

chspter A¡.'e of a prolLÌ¡{mry Galurnsr asrrfod otrt to dsüer-

uLn the baaÍc Frop6rtle¡ of tùo onrr¡rrnc rs¡Êh'sf t.bån aF ê

cor4rLox klnstfc atu{Y Ê9[ tE'
For all of tlr¡ rc¡{k dsasrfþod t3 tblp aþptgrf u¡rls¡o

oÊ¡cfirlre ctatedç tho caryao ussd veô tüflt pr{Bsol¡t ln tl¡o

tvo or lùree trract1onr et üho qoetrô of tb rtl,å cyathctsse

pèsk oLuted ffom r;ø¡rhrlox GllOO. theae fraotl'ørr rerû

poolod a4t ræe ntor$ ln ¡salt vLs!.c at -15o. *{noe tt¡e

gf¡ectflc actlvlty waË not Lncrousod Þy rèEmra¡ of lt¡è

blrefllUgUnt prÊa¿Dttatc uh"toh f,oræod (Ûr Ftærdlrtg (ece pr 1i¡Ï.)

e¡¡l ¡Lncer ln ¡oue cÊðog¡ rmor¡al of tJro tr¡.qcfpltato by

ceBtrifl¡6¡attos ¡¡osulted in total æd unllr¡edlctable J-sat

of actlvtÐr ilre Sopludor o¡.uato flactl.æ¡ uaod 1¡r thts

Hortc' ha' no furthor trustare¡otr



15o.

Ðcrpltr tibo frct Ëet tho oolorlsrtrfo åf¡tl¡ vl¡

rctltf¡cto¡? for ltr¡ütàl €ü tbr ¡¡¡rlf!'.d ¡Bsltüot tà.

tr¡dtocùoeieal r¿ethod efflr¡cd adtantagu¡ not tlro lr¡¡t

of ulle& ¡j¡ th¡¡û the lr¡¡ltiVlty 16 ra Sreet tÊ¡t o¡17

¡¡rall ÈEÊn¡rÉl of rnryn* ËÕrd bo u¡od. lblr tr lryprtut

ln v'.ou of tlro tlrlatívo dlfftsr¡lty of oÞtctEln6 Èrr

êtlff'ttc¡

Â fr¡ftüor lìotevr|rt p€lnt ras thüt for 911 pråGt{c¡l

trt¡rpo.ct üftb purlllcd ¡¡¡.p¡3¡tlo¡¡ of tl¡s bactø{el e\LJt a¡rn-

thotaq L&c-*"4.u¡to ¡oÊ¡ oogïort€d eotoly to ¿.iL¿1. th¡¡

¡11 tbo l&e-taotope ln {t¡o !þssx !C oluato ua¡ ÂT.i* {too f¡.91r

lllg. t¡,å¿) and bencc radLoact:Lvlty $oatu¡.ræ6¿È of, thl'a

rût dI |hrt ra¡ lrld¡d,, oltuinatlUg W:rrofs fortqtùæ aud'

aubaCquroat C¡tr¡ottgrl. lbr nraay roÊùpltl uas Þt oAly

rcn¡lûtvr but alto rùøplc and rapld,

Dro appllc¡tlæ of tb s¡othod to prrl'flort ltvor ¡lLiL

rtrtth.tæc u¡t Ûhrntoro lrrvcltlgqtod. lilncc 1Ê ulgþü Þ'€

olpeot¡tt lùlt tür nrtebolts ef fucolnnte uould tÐ bC

rü7tnllyl orurû$led (f¡ coç¡rlçca yttb Èln or|6fËå1

¡¡tùoffir!,r ) ttr ¡ce¡¡t,tlr for: trtorr¡Þoryllo lold eyclr

lÊlbltort taa doubtfuf ¡ tiucb Prtüvld to be tþ s¡lo -



r5¡-.

6ood rotl'ìlty ra¡ obt¡frd stttrout tb tûtbttorr (eU

aè ehor¡a Lator; Ëûod qunntltaùtvc lGit¡ês1Ðßrl¡t ultl¡ thø

eolorl.tlsÊråc ro.Gq¡ ectùod vag oHrlasd ) '
AgåntrrroÙln8fealn¡rrrrrfttrrcpr¡rlflldn*¡æola

lù¡t tho r¡¡¡y eyrts ralt tatÊr¡trted ïltù I oonoætrrtt'æ

of ¡ucelntc rppsor|Jrlùrtr o¡e tvsrÊLcÛl¡ of tþ¡t rlqulrcd

nhcd gn¡dr n!'toatrod¡.lel FrGllrratto¡ lc¡ìG ut.d (tec F15'!"1Û)'

Erl¡ h¡r thc fo¡'tuasùo effcct l¡hat thbo eort o: tlho ae¡y

Ècoærr çusl¡ Lrr¡ (tc¡r iåC-troolnÛo tr urodrd) or f¡æ

thc sltc¡ntlvr pelnt of vAor¡ ltttlr lãS-*uolnÊe aocd

ær Þo rddrd. tbo rra¡ltßt r.acruro ra cpecLflc actL?ltú

pod.tr Gtut ¡larlÊ*vitY,
Tha ç"rr¡tlon r¡* alao oxa¡l¡roti of nhol¡I¡er t"lx¡ ÉctbÐd

ooulrl br rtupllfìtcü Èry' ønrtt1u6 tlrc lt.på of p¡rrroie

{-e¡¡rc¡tÍot¡ enil cxÈraotlaû¡ eari ef,u¡rly <hrtervrllaåns ¡uI{oeoù{vÍty

prye¡€8t in Êlre Tlovo¡ 5L ¡lr¡sto' usln€: iov r:on('aÈrottær

of eriqe-!-frte (toe ¡rbovt¡) ft rru ferm¡l iùst sll o{ 'È&o

rortto¡rotlv{ty 1¡¡ tt¡e *Ðvsz li (If } elr¡te Ü¡rã r{gaøarc6 ln

tbÊ tL¡*û- tr¡ßroio g.n¡oü¡.cn¡ (¡¡¿g, tl'¡ ). tbforü¡nstcLy

brovcrr rtot all of tlro p'rrr*tftad enr¡æo p+olraraùt'<n¡¡ bohsvcd

t¡ ùtrts r4érlr i"err rot¡tl'm nrrfrl4* t|rslefaro th¡¡ *\rtl o¡traetlæ

pr+ccô¡:o wro era*UtånÌ- ¡ ¡rremeaably furtlror ¡nrrtrflsatloa

roul,rÍ elÍalu¡tE thl.g t¡¡led.
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iiJ.t¡¡{B tb.ø regs tosüedr e p¡.ociooly llæor noßItoute

ùo eüsytro ct¡tae6rtr¡Btt6l¡ ¡;as ûbteù¡ôd vltb ¡n¡t{fLed

prollaætl.ona of ÁL¿ r¡ætbetaae {Ftg. 8.1 } .

tâ*les¡ oübott}rf.se ttatodr êlL ârEByB vol\e dorp vttb

tbe r-ad,locùælest ueÉod æploytng othyl qooÛato sxtractloa

of 'ïl.Jt pfrFo]'êo Insubetfou cmtafirÊA 14C-f r$-cucclaate at

a eoæentratl,on of CI"5? rnÌ'i {¡f¡ctflc aotlvlty ran6lng frdã

2r2 to 8.8 ¡rQ/¡"r,rcolo. d,opoadLng o¿ t¡þ aottvtty of t"bç

cnslru€ pæeparatlm).

(")

It can bo arsn f¡sn Flg' {3.2 üht tbs Ëynth€sla of,

$L-Å Èry täe purÍ.f¿6d llvor cnsl¡Ee wes llnoarr under tha

standard cffiltlon¡¡ for a¡r¡rod.uoÉefy l¡O rnl'nrtec. F.or

ootø¡mrlaon tbc oqro¡d,msrnt va¡ camtod ouü ucLag bot|r tbc

cOlorrt¡coürlc at¡l rsdl'oclreolcsl aälay ¡noCødtrfGE¡ Tl¡o trro

¡¡otbodr a€rÉ€d rooûonably vollr La Èhfa oaôs tùs veluc of

åI.eEfathßElt t¡ ùhs l{naar ¡prtton of tüÊ erlapÛr obt¿ü¡ed

by ùf¡s lattor ceûbod vaa lt'J Þrgtor üran by tùe fotttor.

rn tho colorLnrrtrlc ¡lðaayrr Æ,Â ryatboaft ïaô celot¡latgd

fro$ opttcal dært ty yaluar oütsi.ned þotñ bsfqre aud, after

otbor e¡tractton (Granlclq 1966) "m tbo grcp'tr cloarlf alrow¡
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n¡celneto (ruer
e iìxPer!-cntel Procorh-rea
u (<,trr4ltcr lr r P . 9f i,
except tlrat tlst€ of tncr¡bqtfon hIAt varfod! Ttt *1 ..
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a- a . Ni ealculeted fron opttca.L dæ¡lty beforo
etlror oxtrnctl'orr¡ O- O ¡ Ài't calculatod frau¡ optlcnl
4or¡slty aftcr etùor oxtnctlon, B. Racll'octrsr¡lcnl &48Íilr
Inq¡betíon oorylltlø¡¡ retro aa clotcr Ðod ln Fig. $.11
ercopt tl¡ût ttiÐa of Lncr¡batfon vtrlod and o11 incubatlons
cøtaL.co¿l Q.l stl of oar¡rno OoLrrtLø. lü.Å ploú.¡ctlon wua

cal cr¡latod fror¡ radloacttglty 1s tho Ðovex 5tì sluate.
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tbtt r¡l prrtllrd prolrtritt æl of tbo 6qrÞq r¡udrr

cordlÈj.o¡¡ deao¡tb¡d l¡ F!g, Sr8¡ ¡o Áå, ayltbcir ocGEf,r'rd

û¡r'atrg lle¡ùettÐl¡

(r)

@
It ns onttot¡nüecl th¡rtr le th¡ a¡ratæn uce<l¡ ,tl*f,

o¡a$þsrtc Èft Du¡'fffo1l ¡neiraret{mc of tl¡n æstÉe puld bo

dofæfcnt oc ad¡ùcd crrcclryL CoÀ.¡ylÙlùoùa¡e. fl€. 8.3

¡borr tùôt llrlr ¡u tbe ol!¡¡ ¡¡d fr¡rtãrn¡orc th¡t tùô

ûErn¡¡¡t {O,t}, nl ) of tbc Þnoterl¡l ûF1¡Ð rolutlo¡ uoranllT

lnc1r¡dcd fu t¡auþatio¡r veo edrquatc foæ ws¡lml Ât"Â

c¡¡tthøaio.

(")

¡¡ll$tr
&e rr¡r¡ltr tr FI6, E.4Å tÞ tür ¡f;fost sf 6ryolF

oqsoatntloa or 1|ftr e1rthoclr of SI-A ty p¡¡rifl.a[ PrÜPrrntlæ¡

of tb¡ Llrer rat!'Eor åg anp¡rs¡t li value of 3f.3 t¡ìl uet

er¡¿suloûed fìrû?¿ tl¡ß ¡.¿Éßue¡rver-âårk plot (f'¿S. 8'48) of tble

cl¡¡ta¡ e fl6rro Ë¡1.¡g1 c.ioo+1y aüãÞo6 ¡,lth tstt (lË,.5 æ¡t)

cbtaíned f,¡uts t!¡¡ tu"*r1¿¡ *1' rxrlorir':etrctc ûe6Efs ebortrtøl

tbß øt!çct of gfycfnc cc¡tcs¡¡t¡ätlcn on i'l'J e¡rntüotalo

actlvtty Ln iJiE l{vcr uåtochü¡r.Ld,¡r (sree 5:'Íg. .i¡'11}.
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at l-orr corrtll tloug Here

rì.s descrit¡ed l"n .?Il¡ excePt tt¡ø ru:¡orrnt of
errccinyl Oo:'i a¡rtlæt¡re o ìJng variocl ancl Ërc i¡ncul¡atlon
tir.n v¡rs 3() ulirruteg" -,.rll i¡wr rbatlone cotlt¡r lnod Û.()J lrl
o1. r¡rntiiot aao so lutlon (5"a ng of, P::otc )

t¡¡ of tlP errccirqrl t:or'r a¡rrrtitctlws
'liotlro(tn (]t.5

a

a¡l¡ iræclthc actl-vJ'
¿¡s ticscrib
r:¡i.'tJr()r.i. Of
ir;',.irc:;.a'. :l c
eolt:t io¡l"

ocl in l'ato r{als ¡rnd tiæ
i aufÌ'.an $glS )) was 9.!, ilt:taleg of gr,ccln-

¿¡ c itl ¡r rxrriucot|r/Ji' r:rintrtos/r:r3. <¡f areqfnc
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GLYCINE

ol1c tioae
HGro $a closcr od, Ln ti.1 ercqrt tl¡n¡t tl¡o
gl)'cl.ne concor*ratLon wae vsrlod ad tt¡o amount of
aucc!.tlYl Cor'r l¡Éhotaao hold con¡tar¡t. Tb,o

spoc lfic actÂvitY of ttro C-l r Ir-¡t¡cclrü-c acitl raa
èa* ¡rCrlprnole sd al 1 lacubatl'onl contalrrsd 0.o5 r¡1

of enø¡me lolutlür (ti.6 rng of Prote larlr¡L ).
¡1. VelocLtY veral¡G

Llneveavor-Ih¡r*r
glycLne cor¡ceÉra tion.
plot of, tb data l8 rt.

VFP
rst
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(a)

n¡¡¡"A r+Ê\Prr¡
Fos pr¡otl€rt plûfgË¡Çr, lt r¿¡ dlrtnblc te d¡tç*rl'¡c

tür optfunn rcqutr*!¡ata st tÈa ryrtcn far coå, arcslÐtl

mü eæ. ÂltbntreÈ th nppafcÛÊ E* valuet to dotor*f¡od

ffn¡ld æt Þr fr.rr¡gt{m,¡ of Ái Â r¡atbctaae lü¡tlf r tb¡y

usnld br rçlçrset to tùc ruoolayl ce,À r¡retånt¡¡o ¡lao

l¡oludcé la thc rsrctl'oaê¡.'.iõ" r-.".

lhr CeÂ sæomtlrltlot¡ ãrrlFr úr rüss fn lI'g' &'54

üd thN LlworrYstblhrrL glot of tblo dåùô ln Ft6' 8'Fl

üo appfçrrt tr, v.tlur f,or cO¿l l"A tùla Üyütc¡ raa Û.1ËÌi'

¡&c reql¡lrs¡¡e¡t of tbo sFitsE¡ æsa t!ærofore uæpb^caapd rùsn

AI'Á syatlrotrot re¡ &.n'rticlry purlficd' sl'6trê tlr* *aw value

r¡a caleul*tcd frolg tl¡o det¡r rrhota la Ftg. xr.ll üù¿r:h ¡ño$

fu affcf,t o f eoA cæcøÛtraÜlon on, åtr 3' cyatÞcir try BIlc

ltrrr uLtocìoÉËh.

Èa offcct of araat¡rtG Gtmãtratlfll o¡ ÅLÂ

!Í¡tùitlr Lr ¡å,arr¡ lü El6. 8.64. At rPFrtü* \ Vrluc of

çrlÚ}{wrcdcr¡lrttdfrðülù¡Ltr¡nrver.turtcplotqrtàll

dltrr rbora ln Fl6. s.6,8. For æ4rrrllo8¡ rrotPrOOd plotr

ofl¡hodataaÈtai¡adforå1'å'4rutürrl'ÈtruDCl'lvrrnl"ts-

oËp¡dtr.ia rmd sôluble o¡trractç of ul.tn¡ø¡lortod ftttFl¡l¡ttom
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Ðrt ,tj.6. flÞA-effoEÌ* o4 qiîc&Erte tqtlcetrtr&tfglr
ffi.rnt@. --fnc¡rtotloa condLtlono ad
ætüod, of aaafr-rGre sa doscrl'Þot't ln IÈ6' ö'5q
u="ãf* ttrst tbô CoÍr eoncq¡tratloa u8å cot¡stant
mO åt" ¡uoclncto cæcecrtrau'oa wag vr¡rLed" 

"'111ær¡boÈLtn¡ cmÛatn¡d.O.l n¡l of cns)ruto oolutlor¡
il t-* of trøter¡r/ur ).
Ji. Volocf'tÍ vrtut a¡ccluato coæentFatton'
D. l,iñGseavoæ.&¡rk plot of tl¡s datn J.a Â'

or/
o
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anB ¡houa (f'tg. 8.7). The apparout Ií,o Yalue for ¡ucolnqte

in ths fo¡l6or oyatoar xs¡ p.OÐM rhl'le Ln the !'atÙor Êl¡{s

war o.6jiw![. î]n¡e Èl¡ere wa¡ a tr*enty-fold drop ln tbc

eppgfoËt li for a.¡cclaate ¡ùsrn tho 6r¡6JrEe var partlall'y

pgrf.f,led¡ tlrta corrslater rltb üha Ioïered c¡ccL¡¡tc

requlræoat aL reaff r¡eattoud'

Tbo cffscÙ of Jr,t|F cmeea¡tratlo¡r oa ALÂ clmtbcol¿ la

strolll in 1116. 8.8 and ac ulth c¡trde proparau"ona of ttp

eßEyúe (¡oe F16. I+.11)r the re¡ulús 13.1'uaÛrate tùs conplete

dcporrdeæe of th'o aacay ryatw on addod 'ÀîP'

(u)

lleeplte thð hrEb tøvela of Pffi e¡cretsd 1n låc r¡rlns

of gu{nra piga tnJscted with codLuul ualonnte (oce p. 131,

tho 1æel ot' ÂI.r\ a¡nrtlreÈa*e tn tbe f.lvor¡ of ¡uotr anLusls

uar not eff¡ctcd. lt *boreforo oosocd doc{raÞlo to

dct.rüL¡e ubethcr o¡ not thtr coøpound affected ùl¡e

acttvfty of tJr. st¡5yue . lils evldeoca rût fm¡Ed borÍgvtt,

to irltcatc tbat lodfr.¡ø ¡n¡lOn¡to bad s dlraet effect oB

.{,i,.À eyuthcrl¡ by pr¡r"tf,tcd l¡.o¡t¡rratLon¡ of ü¡e I'Lvæ ott'at/mor

$\¡Êeæorc¡ tbo sppsfit¡t Kr" for succ{nåts ra¡ aot affeotod

by rodluu* ealoaate elther l¡1 tht PrgðcacG or t¡ tba abcoace

of, aodlr¡ns ÐL-¡¡¡1sga.
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Ir

Âa reportscl earlf'er (aco p.rtJ+)r År'Êr eyatlrøatc þy

DDC L{ver Ðltochondrla wãt intrtbltçd by haæ. Ilolcvor¡ tlrt¡

tnrr1bitLçrß ïåt evl.rlc¡t oûly at ua¡6 ht6þer corlccûtrÊtLon¡

of hae$r tl¡æ hsve boen ueød by otlror wortcera (Cralrtekr

ty6fu ìfa¡a'or ts, gL,, 196ód) la qtterrpta to deoouctrstc

en lnh.Lbltory cffeoü of traem oD tlro actlrrlty of, tbe ll'ver

OllEyEQ r

wl"dcacc ba¡ beeu ótalncd to åndlcate that fcaùsok

{r¡lll,bltton o:f .É.I,Å a¡mäeÛa¡c eotlvfüy by lrasm Ðay be one

of, tho faotor¡ corrtrol.Lfn6 poryùqfrfn rynthplr tte

E. å&¡gj[.Égt (e,rt1t¡t aud L¡¡colloa¡ Lg6r)* , rt tbortforo

¡sermd lnrporüant tþat t&û tnhtbttory effoet of &¡¡cç o¿ ¡lI'A

rynttrccfa by tl¡e tlvor eln¡rlmG úould bo examaned :Ln greatar

detaLl uclug purtflsd proPa$¡tlon¡.

(")@
At a eoncon¡tratfoa of Û.dnÞ{r hacs lúl'bûtod ÂLÁ

tyalNreste þy epproxlmatcLy ?Olb. By coatr¿rt¡ ûotlG of th¡

tr¡¿or¡r prote:lna te¡tod hgù any tnbtb{tor7 actl'ou (tatfo 8.1).

Oytochrornc C sel lnch¡dod æûng thcro at a cow¡rartaon t¿EeG

*Larcol1ec aad lIaùcl¡ (fg6g).
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SlEE-Ërl'

.$rErc$¡Ê,

&¡nùatlol oorlltlg n gl nct&od ef ¡årry I'lsft rl

tærlÈod ln Elgr tl.8¡ cror¡rt th¡t úr fnouþlÙlæ¡

ffirtElrd St l¡æ1. of ÁÎPluf, .ddlütæ. rhrt Üd o.1 Dl

of ¡qrnr tolutt6 (t.9 ¡B of Fñü.|#EI). Rrn¡Ltr çr

ep6r¡roçt l. r parcr;tqll oÉf & oæfdn¡¡ ¡ctlvlty l¡

O.1 Fl of a,ryur roluttoe (f t.t q¡rotot of Âi.A p¡.oå¡ooq/

æ trtü¡ût. ).

åddttll¡a ELÐl ãoülGú(*r) tntien Al.Å r¡ltzhcÈ¡¡e
(É orrsrul rcttvlüv)

l!ilo
hs
Irm6f.eblr
É¡to€r.ñr.Ë
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0.4
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100
19

rtt
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1ù Coea not luhfbLt ttro Þacter{a!, G¡ls:¡m€ (h¡¡ab^e¡n a¡d

Lasccllo¡r 19ó3). Âo already ncntloasd (æo Pç t24 ) tt

$aG rurprlal¡re to ftnit tbqt ha6aoglobln and ryoglobln¡ rtbloh

$¡¡r{bl"tcd A1á ayntùeri¡ botl¡. Èf tbe bactorlal eûEFê

(ntrrü¡æ æd Lecccllesr LÑ3) aad Èy ÐÐC lfver ul'Ûochoudr-fa

(faUte 6.8, p. r.t5 )r h^d no lnbtbttory offoct on Ai'Å

cyatb*cL¡ by tzbe prrl,f,lcd llvr *t¡*"*,

(¡)

@
lifu¡ee a¡.syl of, .åI-n' ¡l¡r¡t!¡oùe¡o acttvlty of p¡rdfl.cd

prepafatJ.o¡r ru'â dçondor¡t on sdde<t Urcolnyl Co*{ qrathcüa¡e

(¡ee FJ€, 8.3)r !.t sea ocaettt.al to knor¡ ¡rl¡Otber or not ülre

actf.vlty of thia errEytts tcat slro t¡¡I¡tbl.tsd try h,aæ. tho

effoot of h¿æ ooaosrtratf.ou on areeûrryl CoÂ rynüh,ctarc

actLrrl.Êy {r rùæn f.n FY,g' 8.9. Ðnr¡me aet{rrLty var

l"ublÞltcd try approxlwcrt aXy 5OÉ rnenr {neubatloa¡ cøtnfrred

ü.l¡erll tråetn. Itowor¡orr ths ro¡ultc ln lable 8.? ¡bffi tù^at

hsen lnlrlbltloa of, .Âi:t ¡ylrtt¡stqËe Èotlvtty was not ovorc(B€

t'lret tJ¡e ctmouUt of gucclrryl CoÂ a¡attr¡{¡taso ft¡clr¡dotl la

lno¡batÍon crixtu¡¡Þt uaô tl.oublçd,. Tbæ¡ee rogtrlts lndteated

tl¡at tù,¡l t¡rhlb1tLo¡r of ÂLA rpthcalc by hae¡r ua¡ tlrc rcÍrlt

of o dLrcct sf,fcet oü lLt-,l. eyatlrrtocs qcülvj,Èy. Conf,ttuaù{oa

*sac AX¡peodir fY.
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Inctùatl.oa co¡d ltl cn¡ aarl setbod of ac utrc at
de¡crlbod lu }l¡tcr1alc an¿i HG tt¡od¡ (p.
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0.2
HAEM (MMI

0,4

a

Lncubetlon coutaln¡d 0.05 al of eaz¡no ¡olutiolt.
Rerr¡lt¡ are eqtreüced I a Po rcentage of übe origlnal
sctLvl,ùy lu o.QJ rn1 of ens¡rao ¡olutl,ou {r¡. ? ¡ruolo

).of trrccl.a,hyclroxmic seld f¡rocluce$3{r c¡f.r¡rrtec
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TrtÐI,E SrÊ

rilr¡lprlro$ oF .Àr![ s$flr¡Ës4q'

ï¡cubatLoar conta1¡¡êd thê foporrtag (fs ¡¡r¡ofer/6l
ur¡le¡r ot ¡ryl¡o atatcdir trlt-Hgl (p¡f ?.fu)t *¡ glycino;

1ûO¡ potacaluo a¡ccl¡¡atcr lot ÇoÂ¡ o.&25¡ F1gG12r 2O¡ Ob:If.

2¡ ATp| E5l p¡rrtdoral 5-pho¡plratçr 1¡ addl'tlon¡ ahwa¡

O.1 ø1 of AL.& ryrrthetaoo (f ¡ ,g of protd¡.fæL) and uator
to a ffi¡al voluno of Û.5 ul. t\rÞee vGrB {ncubatod f,or Jo

al.a¡tcr ln a ahakfng r¿ater betlh at 37ê ard tho reactloa
eto¡ryredbyåoadôltlonof1"5ulafo'?!'ltr:LcÐrloracettc
acld. ÁJJ- l.n tlre protefn free tupomata¡ilt FiBl detæælued

aa dc¡erfbGd la ELg. B,? for übo co!.orl.rptrlc äitâ¡ro

Rscr¡}t¡ arq Gxprorced. aô a pGrcgtttage of lþ1e or.lglnal

acttv{ty la O.1 sl of crar¡me oolut{on te6 q¡nolo of Al,¿l

pæducod,,/J0 ul,autoa ).

Addl,ü1.onr

-

Ài¡r ay¡ürste¡e
(É orreÉäaL acttvLty)

Sucotryl iåll*rãetaee täii

0,L
0 r?,

0.1
0.3

olo
0r4

xüo
105
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tù¡t tbtr r¡t to rref cùtltacd lD r lqrr¡¡t¡ oxpcrtucpt {a

uhåct¡ roastlsn Eårtr¡rÐe o,steln¿d ttÈüàottc ar¡cëlryl CoÁ

(prenar¡d Dr¡r ths ËathÊd, of rå¡¡æ ard :Þrn4 LgrJ) tq+tcod

of thc oornttoÊ.ütc uttd to gpn¡ntr Ûbl'¡ cæfund

mryefeaf¡.yl tblt 1¡ ¡Èort 1¡ Î¡Þtr 8.3.

(o)

r¡f¡sür,
filg. 8.1û ¡horr tù¡t råtLr llttle lütbtÛlon oc¡n¡çod

11Ê!¡ ooascatratLoge of'b¡s Loa¡ th¡¡n g.$$*ìil ¿iJ-'A

ayatfut*rc *otLvlty v** ld¡fbi'toú to {Érç oxümt Ðt 75F

!âøa l¡oubattc¡a ooætafntd, O.llnll hace. Ifmrever¡ sln¡c

lùo ÈÊ rtagr o{rr-trre iyrtctr uro<t ln ürta t¡o¡tr *tr trE¡r¡l'trblc

fc'!. eegplar kj¡rptfç atrr<$err thc trú¡lÞtto4n effecü of h¡æ

mo ant o*aøfi¡ed lE grgst* rt+tsl'l.

(s)

¿tr rar tüa crro yftb hcterL¡l Gs,tËo (nrøs¡ anA

I ascollc¡ {tp63}}, baos !Élb,f.Ê¿tt¡ of å} å o¡r¡thet¿oc roùlvtty

u¡fl mù srr¡roñ. þy lncroatfi8 ooaæ#ret{on¡ of Slyolno

(¡1fe. [i.11Â ] r fbâ ¡. ¡.*vs¡çar-8+rrh plot (nrg. 8.11D) ot

Ëfu dttr ldLcatcd Irn¡ìD noapoou?¡rûtttLvc tËltibltfm å3 rll

tn¡lr of lib¡ fnÈlÞltorr
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eSë.S¡å¡.

Xþpr¡batton nL*ûurllr coqb1l¡¡d (fa p¡rof ca/utt tolosc

o¡èbrd.¡o lù¡tcd): 6't¡-lË1, (Ë ?'t+ )r 5[¡t Slycl'le¡

1OO¡ aroolryl eoÄr O.5t p¡rrfdoral J-¡ùoe¡ùetcr 1¡

û&ltt(a rbs¡t O.I Bl of easlnr rolutLon (15 uC of

p¡stelq/l¡r) ¡¡O ntor to ¡ flHl rolrmo of o'! el'

Incub¡tlËË Goüdltlær rg] notffi of arr¡Ir ur6c ¡Ú

d¡¡crtbcd l¡ tlÞlc 8.8. Ít¡ r¡r¡¡lt lc s*aor¡od tl a

pcregtlüreftü.or¿eÈuraotirÉtüproeætlaG.l'91

of, tbc ctrqfÌ¡. rolutloa (ed q¡wlo of .1I-,{ poduc€q/5ç

nturtrr ).

¡¡¿ddf'ütoq *t¡al ccoætntlæ
(u¡t)

åI-å ryttbtur
(É orrs¡s¿l ¡sttvrËY )

F6ß

hæ

- 100

ù.l+ 3e
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o offoct of h¡te¡ aoqceatretlom on ALÂ

oa co'rdttLor¡ aud
oû a¡.¡y UGTG a¡ dcccr&ed fa Î¡bto 8.1.

cxcopt tbst a1l lncrr¡bqtlon¡ coret¡tnod O.05 Ð1 of
(I*. I ng of proted q/*1 ) .cnt)rec tolutl'on

0 0,4
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3.

Iacubatl9l6 æütttion¡ üd uctlred of aera¡r uore s¡
<!.e¡crfbed !'a Flg-.. [Ì.!rr G¡coÍtt tbat tbo spGclflc^,
actiylty of th. À4g-l¡4-tucclalc aeld 186 ¿1.4 *Ç/
L¿Eþlo. ",-.i lnct¡bat!.on¡ çoEtal't¡od Û'oJ nl of cns)ma
;'i;;i"* i '; ,5 u€ of protetV¡nl ).
Â, Yol-oét'ty Yerarr glyr:1rn Grrscmtretloc'

O- O r rlo ha¡ol A - Ar 0'08uli hr.rem¡

o- o , o'16d\l hnen¡¡ ao | ' 
G'Êllurli hae¡n'

1..1.¡¡oueavo¡-Er¡rk plot of tho date ln ¡l'
O -O r ¡¡o trae ¡ Ä- A , O.Ll8url¡-l¡acm¡
ó- ó , o.16elt ú.*¡ À- Ä t cr'2ll¡oj' b{tsu'

o
À^/

B



L()2,

(")

áSlElt{o. of, ,tJ,lL tnrtF,aÈ¡c¿, ¡lÊiÊrrfv

thc sffect of arccl¡aGo coüGøÛ¡sttø ot D¡æ lt'1bL-

tloa of A¡.å, ryatùotrac aoÛlv{t7 rae ¡¡lco e¡æl¡cd. thÊ

d¡ta of ftlg. s.la ¡bore t&rt båæ xùlbttlæ vse Êot

dcpsndcrrt æ rucclñlto ao¡co¡ltrrtton úñ l.or¿ !ú1btüor

oo¡scntr¡tf ø y¡l ueod (laa¡ th.n O.OBæ¡{}. B}F catr¡at¡

Ëbe túlbtttot¡ nr rpFr!*tly cæpotltlvç at hlgbof levol¡

of h¡¡s. I:ba atgBlf¡losec of tbtr hao ¡ot bcÉÛ s*ælnod

rlaor a ñr11 kt¡otle llnnrly b¡r aoù bcelt polcLblo.

C. lEl¡ Í:¡cßqt øf ElrtA qr 4l'.4 svaübrlt¿ tq

?tc fcet t&Et ttro a&ådsÈretlon of cÔ¡¡'itLï to

pnttqrrta a¡ff,G'lru; f'ro*¡ vt¡¡{¡r¡r for!¡¡ of bs¡raHtc ¡¡orptryrtl

lr m ry¡nrç¡tly rueooitfr.:l fona of ttromryy {nctcrrt

f96rl Uoodr t¡ ¡l.r 1961¡ Pctera 8¡ ¡&., I96ét i¡onald ¡ln ¡L.t

Lg69'l mkot r aGl¡dy of tùe offoot of, EllÎ¿t oa Â1 Â ayltbtaçe

acttrrlty of oÙvlq¡¡ :tttrrolÊ.

{")

.À8 rhwn la Êt6. g.13r gt ht€b coascntraGlmr (a¡ to

lco uil)r tltfA rr*.rdly trbfbltrd tù. ayat'hcela of Alå'
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3.63.

Slaso tÈtr offtot eor.rl¡i æ3 Þcæ û¡c Êo tüp rsryal of

t{6"" (rcqi¡lrad by gtrecl.Szl CG.il ü}tnÈbtt#¡ ) by ËDIAI tbå

q9üß6¡t8rtto6 af Èft|+ nl l¡oror;cd f,eu¡r*fold'. EeïcYorr

tñ.l¡ proerårr dld not Effoct tüt t6flfùtt'oqf asût'oü of

gDlEfrr

(u)

@
slroa Ée [ûJ.btrtory rffoot of, Ï,]IIEÂ on ÁLå a¡ltùrrlr

soq¡Id b¡vc bcc6 tÈþ ¡ofirlt of J'tr írLtbåtlm of aroe{q¡I

CoÂ ryntbtiro oeStvltyr ßlË¡ cffocÛ of E:UEÂ o[ tb aeÈivlty

of tbir ffisyra lat ¡lto e¡¡nl¡cd. ÀG nbeta tA ¡Fl€' 8e ll¡r

a,uecû1ryl CeÂ çftùfutuc eotlvAû¡r rar *ùrc61y l,ùtÞtt¡d

try H.rIÈt ¡ppclo¡ûlneÛoly 8OÉ lúrÞlttoÉ ÐssurlìDd rt EU¡Â

esæc¡t¡¡tlsa¡ of E¡hl:, .å,6nLn tìt offcet of t;g*'t ra¡

rÈrdlcd, bt ry¡¡r a f,onrrt-fol€ tnortarc la t{,t* oouoatnt{oæ

dtd uoÈ orütr.cæl tüc friblbftory offocÊ of EtlfÀ Ìû.8 Èb!

cmsæt¡rt{on of, tùe Lattcr uE! êf|ùrtor 1bù¡n 2!hH.
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3.64,

ir. gÇ$$Ët$,fltH

&r talu. of lùa rrdlo*rù*qrlcnl wÛÞd fer alrryr of

Frfopar¡tlour of 10ü Âi zt a¡ËltrÛ*¡a aottvdty [a fr¡r&r

tllurû¡.tÞú rry 6* vsrk ðf tt¡tt aùngtor. blhl,Le gnod

quöttùåt1l'o a8îÞecøü rrrtb tùÈ oolo¡tlætr{'c pstbd rr¡

obtatnrdr ,!b r+ådi,o€'bodaot ù8lt!r Üaô thry pet¡ùo'd of, ohoLcg

hoauto ef ltr &raotês¡ ¡oEltlrrlty¡ ür1Ú Íà! o¡åsl¡t|t

Þeom¡le übo p¡rtfl.rd ltvsf ôüGtüð wes *;træly 1m¡tgÞlo

Axl ¡otlVltlor of t#o Vìe¡toü¡l PfGparÊtÍou¡ r¡¡od rÜrÞ lov'

!.ãoæo\¡orr oüty ¡çall t|sm$rtð of lllrc GEtt$€ r¡eedsd to bc

traod¡ aû rdácd Èd?6ü46. lâ6Ë lrr8a usùcrc of oËFr*lc

årå¡ya rG$f rrqsf¡çê Ðt ery früLeular Ê1u¿ (o.6;. ttro

çæcrf¡¡mt¡ doôôrlbcd t¡ rå€t. 8.11 ffid &.11).

IacoqnÉn¡t¡ù.soÞt*nlunD.prawu,ûsof&ruttocÛ¡rmdrlrl

Þor¡¡d €ættEG tg! tb pr¡ntrftoel gÊlygt f,ot vertor¡s ooo¡roUO¡Êr

of roaetlon så¡tr¡rü.r tlro ¡¿oat atrdktng foaùu1q ras Èhc

drrmtle rlocrctlc ln tft'e æ¡eettate r*q¡.:lreneut fìcr +bùrl¿fËg

Brtr¡al ÁlJl llmtho¡ta' fTla trrro ayrta¡¡ã ttafe aot r6lty

G6ræarqble.l¡r¡Væer¡ efuce, rrttb ¡nrrtftcatlcn of ¿üA ry1tùrtaro¡

¡ meùçr of ltoûors rrihl,ch æ*ld t¡ave tnff u€üÉad tùo rcqttl.rc.'

msst of, Èb srtldc *a**o1¡6dr1el ooray syeÈeø fror m,¡oeln¡ùs

Ëår|B Pnræmbly ÊtL¡f,$.Étodc



L65.

tharo tncl1ltlo fírettyr my effoot éls te tbo rclrttve

l,e$olE¡oabtrrty of flrosê|B and tt]ûrtsd ef ùoùoa*lr{¡ (ormrt¡c

sú l¡rntor f963). Th.s fqct fü3t Ât.À a¡raüÞprf¿ by ltvsr

sltooh¡nrfr*s ual t¡ût dependoÉ oÊ &. e&tf ruael.ryl GoJt

ry.utÞcùtcr (¡so P. 91 ) ¡t rlo *þra Galo rl'üh tbo gn¡rlf{od

€s5¡,gô ymrlü lnrti.a¡to that dû6wut nrcclnyt Gorl ¡yaÊots¡e

Hay bG prqf3ffitl,ally tuvolvtd tr¡ G:æ¡raüilg ûbc lt¡Þ¡ür¡¡tç

trn qJ.tosùmdr{c. rt ta posetrblc tbst llhe aæ+nt of

moctr|*üt0 r¡qulrod to frflfy aaùurüta thô e{Élo8!ûÛtrt çeÜ:fm

nny bo hlgþ.

f*ltan¡nüåvrty¡ tùc deetn¡srliæ of, cuccluyl Coå Ùy a

hÉ¡olalne .ta tb¡u attoeùoürta Eåy hårvå þæm cl,t¡nlartcd

durtn6 ruä¡eqrlrat ¡¡¡¡.fffe¡tl'æ of Jl,l'¡i o¡rutùûtatàr lb¿re

la elao Ëra poarlÈaltûy lù¡Ûr derpltc tbo presæao of

fúlbi.tort of |tåù trl,e¡$Èæylio roid GfGl'å¡ ÜftË sf t[o

¡ddod a¡oel¡¡üe l.¡ oçÛabollaod üf c&¡r an¡¡¡¡ÐÐt ¡xË"ÞÓæ fA

ElftoahondrL¡, S\årtùor+*oro¡ tt nr €ontldofied Gff8GÍT}Éle

üþt lù0 Ël€þ qÐeræt lL TÊtuË for n¡osùmto rB ùhß c¡r¡üo

ür.ay ryltx nt¡Ebt Þc flgr ta s r¡urÅonra çttr'ot of snl'¡to

or ælsn¡rte ¡l¡rce ttrnao trstr+ os{ttød fÉæ essðtyÈ uhn thl

¡rut*flod 6l¡ü'rnü vsc u¡eé. thrcnror¡ tl¡at tbl.c Ïat EÐt tlra

srm+ rm¡ *hæn tf oxpcr*umta uülqg the pr¡rl,ffod eu*12ø to
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úf'ob tùnro oætPtM¿ tor'B sdrltd¡

ssvrrÈcloro¡ th, flrti,q tüßt tbe roguSrgtil'$t of

thr ry¿tet Sr ¡uo$¿Ëßto u¡t lUikeôty rreêü¡ed rùg ¡\'L¡l

e¡ñhotrrt ;*f pur{tìtod etfsaunted tl¡P ntßd for dllut{fiB

tù* lloc-¡uoolnte ¡çrür r41abctlrd aroetmûð !! qrdsr to

ûß{n¡rÉto tibr e¡.eùøo. ho aærfÈfelty of tho aetrctr üüã

üu¡f"cilry {ncre*oed to ühe otttÉt tùst oÞoes.v*d Ytluer of

ap¡noxtuatrly lr0fl0 o¡n (¡spl¡osæùta6 tbr a¡nathrel¡ of

I c+$Eol6 of À.Â) oq¡1<t bo ótf,tt¡ßd tf ¡o Coai,¡odr

lf, 6ro¡tor ¡rur{fìle¡tlæ of åI'A r¡mùhataðe FlÈ bt

echÍøvodrtùcivrrÞtcntr¿ork!.llust$Êtecthopoteüttlrof

tbË f¡dfeùætarl a¡ray Ettüoú for cæple¡ ldmtfo ¡t¡'d'l¡¡

wrl for sü*dloe of, tùs cbmå¡try of tJ¡e ootivs dto¡. 'lu

t,ts ¡rsc*nt foæ¡ tlto usfûod ran [nlt n¡l.teþrla for Ût¡ú.¡

Wpa of no¡ils Þccrurc olì tl¡ô dt81 mt¡ruo tyÜgoÚ ütèd to

rcbfuvs t¡ra ltco¡-poretløn af tabollod car¡boa atoæ; ûlttü

,'Jj,, ilfüraudÈ ÊÞ1a C:lfflautty ptouurebly çeultì l¡o oTetaæ

by Ètrrø uae qf låbell"ed cuocfryl' Co/\ ttæ Êttr€ oubtr¡ta of

,1J-.À c¡nrtbot¡¡aor th@ lrettt¡ålåüy .rf tblo ¡:st6¡sr.# ulæhù *Éw

r!.s¡ to çtùer prtblæo.

&ü fxdlq tbrt bæ rûrbúÈûd lù|' actlvlty of l{vur

.tl...t e¡mÊhoù¡so ¡þ fÅ¡fg. u*¿Ie t¡dl,oato t¡bt fesônalc t"nhtbltJoa

og. ñslg6 setlç¿Gy eot¡ld b* a f¡otor eoat¡otrlftr6 Ülc rylthCcl,r



ofbÂguqldBor.pü}"rtBll'nttverearcollagtnotbcrryrteo¡
(n¡¡ufrsæ EÊd leðocllaa¡ f 963¡ lfur!"ban and London¡ f 965)'

Iù,o liVcr fist¡Es¡ tl?oüL thon ¡nrrl.ftedt sag locs ¡Ggtltlçe

to haæ Lnhr"bitLon ths¡r 1¡ tba bactertal "*¡**. 
I{oÍæor¡

tbe reocrct d¡r¡ontratLsn (riarrrottt l{oubor:gor or¡d laltr

f969) tnat ouly tbo actÍvated fo¡g of, tlro bactorlal gãyrüô

t¡ rtgrtf;lcaatLy tublbtted åe ¡Eü¡g. b¡y ertræly raolL

sounts of båoü oould, bo of rolov¡nco La &tóeltftr¡g Û-be

poal.ble phy¡tologlcal etgnfflf GEoG of, tbp preræt rorultsr

It Í! oøao!.TablG tht tttr l¡olatect llvar Gtsyue 13

analogour to tbc nou¡octLvatod forp of ttn baater{el erzllËor

tho re¡qLt¡ ylth IjUT¡! do soú Provldo sy tafo¡ætj'ø

üü to rrt¡eåor thj.a coupotrnd d!.roct1y trùtÞlt¡ "å'I-Â c¡æthstarc

sctlvlûy. Cle¡rly tb.tr cæ be oetst¡lfÊbôd by th3 t¡¡o of,

rucollryl Co.å e¡ rubrtrstet lt vac not dotæ dr¡e to I'nruffLcf'dt

ttæstopreprroDÊrensyrroehrtthpwr':kt'abotn6eottlnusd

tu ttrtr laÞorotorl¡. sl|rco lt appoar¡ Èc þe s||IL e¡tabl f ûlßd

ttþt ln}l Ii¡./lÂ doer aot l-rlhLblü Ln llvcr hmogptates

(tlg¡a'or tÈ åL., 196Ñ) ttrerê le ¡r )t,5t Ëo bl.ocbæ1os1

ratlo.rqr o for tho Olat"Ðd effcctÍVt¡¡tla of UJJÏA tberapy

(PoÉenr ¡96I). tt¡P dlffleult¡r¡ ¡¡olntcd out by LsËgl 3Í, åå.

(tgæ) of thorog6frl¡r ertalrltalrtag È;¡e cffccülvoncrc of

tJrorapy fþr atc, ltetorurltteat dlr*are ¡ l.u rr!¡Lcl¡ q>olttansotra

ræJ.laf.on of r¡rc¡ptoðt 6iqn oGGllf¡ pcrlu¡po ¡hÉt¡ld bc þo¡no ln

tsltûd.

*$oe Àpçcnrtt'¡r IV.
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cIü{IËn I

i,lhs ÂI-,Â r¡raÛborlalo¡ Âlt a¡raÛùltorc of ltvor 1r ¡ utto-

chfl¡drtaf üElrcrr eEú cl¡o ç¡ta.lyt.t a reectloe botrçæ

61yeåüø e¡¡t r¡ Boyl Go¡{ oo¡poamet to for'¡r 0¡ æi¡o&.to¡c

(Urata æ,ú $rrrntrch¡ f963). Åt orn3 ûíæ lt *tr tbcr¡Þt tbtt

Ê rorior of ed.nolcetoooc could be r¡m.tborircd ùy oro

pytl&=rf !*ptorBUate ruqulrfng 3ü!¡ngg lû¿oh rel ãÉ3rrp3'o1flo

far roytr coA mpound. (r'aver, üærbergcr üd Urlcsfrt.orrd¡

Lg'Ã)¡ HeuÞergrrr l?61). tut 1È 1¡ H)r kHD GbÊt a te¡tarEtc

anlB¡ßa r¡roo*fdc for Scoþt Cü+l r¡{rül for Â¡t rt'¡tb¡ll;

(ürsta sEd G¡.a¡lftÊr 1963). &oos uorlsars ålûo foüg1l tbat

tn lXver slûceùoulrtå tbo *lno!¡rtop {Ín@e¡i¡cd &FoË

glyotnr md lalæyl Co"fr rr¡rr lnrftrtfgUlab¡bta froe ÁÁ¡ ln

ordor ùo ¡ccout¡t for ÈÈt¡ Cbof proçot€d ÛUåt m1ø471 Çorl

E!,¡aû ftrrt bc dooartoryl¡¡tod to gtvÓ a*atyl' C.rÀ.

la llvor r¡d a rn¡6cr oû oùbor blolo8lcrl tlttcø¡

ÁÂ ls rlro qratrharlrod Èrt €il åtÙ.tutlYc p.tbtrsy Gd fa *

tnten*odlrte {a tbo stûñoll¡n of l,-thr{o$l'tûo (e¡,r¿ott¡

19591 r96üb).

tlrc¡ule øf ûùs clsltarl.ty of tho re¡r¡tlol¡ eatal¡rued bY

il.l{ eyrrüùct¡¡o and Â1,Â ¡yntJ¡stsaer tlbo grrartLou of I r¡lrtloa-
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¡btp brtrer¡ tùr þ .a¡tæ¡ b¡¡ bcø oø¡lûored Èy r

nr¡&er of rsækcüîr Og tüe Þral¡ ef tbfr cÈ¿e|:¡¡aÛ{on thst

.4.Â nc pot .¡or.trd t¡ tb url¡,c of ¡¡Lsall trretod rttù

@o dnr6l¡ dc sbttol¡ rad Rlainetø¡ (fg¿a)

p¡oporcd l¡ùåt c b¡lar¡cs bot¡eæ tbe Fst¡Êt of gtye{ee

¡val.lable for Þ¡tab,sflcg Ëltt¡or to 'Aá' or Ái'À ul'gbÊ bt tbû

factor oontrolllsg Éþ ryntùo¡l! of Pol,?ky'råt[3 Ëd h¡oø¡

ft¡r*ùoüsoËQr trlray artr6Ëpatød ùht Èn ühe äsçratlc Ponp@¡¿r

eltlror bor"sd|tor? o¡. dn*g ir¡tuoodç glyol¡¡a utnçht be

?ËfersatlrlLy wotaboltðod to .Ê.Lå. Eøff¡Pieert Trcb'rdY !¡ Ê&'

(tB6r) roported tùat þoth næoporfrwrlc affi porrttnrÊc fnmar¡

¡ubJecüe âxcpcÈcd áÂ tn tào r¡rtæc¡ aøvortbolo¡lr tbrrr

ro¡.kort fçerafl th¡t tb a<þrt¡¡tttrrttoü of 51yalE to I

pcttont aufferlug fro¡a acr¡tr lnto¡ttttüt por9ùrtzff-a rlrt¡ltod

fs a foun fold l¡ofreæa l¡ tüe æsr¡aÛ of âÂ ollerÛtÊê'

lba qrnrtio1 àar rtco Þræ o¡rnl$ü* nt t0 lfuùhûr A¡!

r¡lrttcta¡t rotlrÉtf fe !.Åvcr Lr ¡f,fceted Gltblcr l¡ tcü*G

ù¡û+rutÊtrût porgùgr¡.Èû (¡lcArAy É tl.r 19é9) or by tp"'püE6üÐß-

gmto d5¡gr (Arr¡feg, Lgffit ¡h¡v.¡¡ sætd 83d ¿icüttrclt f 96ê)r

but æ ¡vldsrer h¡* booa obùetncd ûo !.srtLe¡tc tbÛ ûhla nl6bt

bo ¡o.

Ao alnrdy aæÛtoü.d (p. 7e )r å¡rlre [ncträ¡ùfo{¡ for

AIÂ qraËrctr¡c E!ß.!r of po¡çÚ:rl€ llyç¡. I¡r¡paråtfon¡ læo 'Â'A



J,]Gt

tr ¡lro fe*tEcd ¡rt vltåf,e ætbaels htva bseu dovoloFÈd

trùcroþ ÂÂ rû1 ;1Ì +i for*red durtng ruc¡È l'Ë$¡batloÐ ãûy bÓ

rqrrr¡ttly dotor=tloct¡ tl.tÛlo uorh h¡r bræ d'ono ot å.Â

ry¡rtùct¡¡o ftrolf . lbo op"ortl¡¡lt¡r to tùrry ÂÁ r¡mtântano

ln prÉtlt!.¡r purLfl,od ¡roçrrattsúl sùtr¡lnad f¡w tùr llY¡rc

sf rÐrstX lad FæDùgrrt.o mLnrlr prtt*tod lÛrlXf d Ûhto

chqrttr ¡rÐpó¡$a r&e rea¡lùr cf tþ¡t tuvooüt6ntf'our'

1¡ 83äUÐ$,

À'

$Át¡¡tse&Êlr

åfthnn¡Eh ¡rt art*dcttÞr har bæ¡¡ fa*pd to ¡|rfi th¡t tDo¡e

la laårctloa of å.ê a¡mttrrtlrc ¡etlvtrW ry êr+rgo rùlob s*utÜ

lporcmod lsrclr of .rfrl..å' r¡relùrtnre tB llçer (arærctt 19Óü],

fû ærgr¡d rortlub{to to ¡r*Lsv¡rtf,6rto l[¡1t qnnrt|.en aû¡co

tñc lrvrl of ¿Ur rtrthËta¡o ¡otlyttf t[ uÃ]C ltvsr alùochondrla

ls pertter¡larty bfgþ trbon ¡6oiä.¡trtd ual'n6 tür eotrÙyl f¡ùoæhato-

pborpùotrmrqcoûylalo ryTtüt of Hal¡$ ¡É rilllott (tyúg).

û'rln*r pfg¡ rært tbr'oforc trcatod rLtb tbc drug¡

k1llcd at v¡,rl.on¡s lntolvrlr otr tl¡ro aftor dsfi¡A gd lfvcr

sltocüdrl,lr t¡ot.aü¿d. (¿ff t¡1Èoohæd¡{.s}. grlÊp¡r¡¡tlÐac urcd

ts t¡trtr ¡æ{r rlF. sgoô fro¡co agl tùsþd. } *e ¡yurthotgt



t?1.

octtvtty of ths¡e popa¡Bttæ¡ tE¡ dstett{|rËdf togctücr

vtü¡ thßt of s popareÊ{oa of, a{üool¡s'nd¡rta Laolatod frosr

tbe llvora of no¡æal gr¡toss pl¿p. rn eddltl.on, 8m¡r1êt

of saù of tbo¡o preparatlono woao ULùracøJ'oatod ar¡d tl¡o

Å.il o¡æthets¡o acttt¡lty ln tho h"r6þ c¡rced a¡po¡r¡atant

fraotfoto¡ rcoacured. Tsble 9'1 ùors thst aa troaturoot

yltt¡ üDC tùerc lc æ srrpaf€út fârI l-n Â.4 c¡ruthetaac

acttvl.üy (yrtu ths exeepdon of tùc ¡tr¡6f.e veluo aù 18

houra). Ác vf.th.Âr"À c¡ætbetaso (p. r33)r rTa E¡nüroüsrc

Ha^A C(ß,plotely rolutd,tf*æd Þ t¡¡e ultrûtøloatloa treat-

acnt. kiþl1o .tÅ a¡mthøtaae 1evol¡ docroqaod¡ ÂI*ê'

a¡mtibotare aotlvlty 1n csch of, üb abwo preparaÙ!'onc

{ærçscd dlrooüly aeaor"d.lng to the tt'w boù¡roen do¡lngl

æd k,l.I.lrng {up üo e4 bor¡re ). frs¡o rosul.te are also

gùæn tn ïbÞlc 9r1¡ rt srPtated noglLg¿blo .u-.û c¡artbetaao

act{wlt¡r va¡ dçtoatod in oou¡rarablå ¡Etc¡nratLolr of

llotlü¡al llvsr. 0¡e rottrltt Froc$frtèd ln labLs 9.1 bnvc

alnos boen eonfl¡teô (i'i..r, ¡{b1ttng¡ R.I.. Haleh âïú ld'll'

Ëlll.ottr pcraonal eotrE¡rnaLoraütqa). tho ctgnl'fåo6aoo,

Lf, any¡ of tihtr rductlos in ÁÀ e¡ttlreùeao actlrrLty

on Ðffi trcetl¡qt 1¡ ob¡st'ula.
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TA!]LE_9. L

ftuluea plgrr doeed rlth I¡DCf ro$o lEll'led at r¡arlous

tntorr¡ol¡ of ütso (6 to 24 bot¡rc) after doala6. I'lv€a.

raltoob¡drfa tar-ø lcolstod anrl rseua¡nndod t$ c.25¡'l gucross

conto1nLn6 1o-2¡,t p¡6.idoxat !-¡rlrocphato dptt 7,t¡ ) 6Aao¿ to

ttobltlro ÂLå. sp¡thêtâ¡s). $lltootrmd¡-Ia iaolsted fron tlre

llvors of r.nrtr.,oate<1 guinoa ptgt ¡o rød a¡ s coqrtrol' Þacl¡

arrponcton cqq¡úataød unjÈochondrl"a taolnte{ frou f¡oolod LLverg

of lG guIæo r}I$Ð. I¡l addltlon¡ ãâ$plos of esch cuc¡>ooalon

no¡lÊ u.rbJoctcd to ultraacnl'ftestLm for I'J oocæd¡ srfl oeatrt'-

f\$od at IOO'OOO x g for 60 urlrurtco (a*t {Jbaptor 7r P r3?}'
I-r eyntlreteso åctlv!,Ûy wao detæul"ned ae decctdbed 1n

n[g. ?.5 M åI-å. r¡notD0trJo ¡oÛÍrlt'- w tlre oolorl'¡¡otrlc
a66a)¡ æûüod dc¡crlÞe¡t l.n Chaptor l¡ (p. 93j, Valucr arc

gfrqr¡ ae qruolo¡ of Â.ll or .ALrl producod ¡nr ag, ar proÛolßo

SLnro of ktlltug
af,tor docLn6 wltb
'ÐDC (Uoura )

I.tltocùosdrte

å¡' /tI*A

Supsrrraùmt
fraotlon

¡Lt ÀLA

tøt¡tx. (aoù ¿oscd )
6

1tr,

t8
2t+

4,L)

2L'
183
21È

L56

ü.1
4.$
9.1

L2,,4

L6.2

32L
254

255

297

23U

o.ê
8.8

L6.5
??.4
?7.5
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it was prrowtouely atrowr (Fig. ?.5) ttßt tvo poakc of

ô"t aynütrctqse octlwlty are rscoy€rgd f,rræl r)eplrodex ge1

g.:Lltrnt{on¡ one r¡f rct¡f'ch oocuploc tlre ¡lLR synthot¡¡oo ¡ro;Ltion.

(Stnco ühs Lattçr fu pr.osent fu¡ r¡o¡weL lfvor¡ ft csnnot

rcÍrreaent m^ actfvl'ty of Âl'r1 c¡atbotaso olt åcetyt CoÅ' )

Tt uss of lnterset to aec r+tr,otlrsr eoy et.gAlf,icaut clrange

oect¡tr¡rsd it¡ Êþoae pea!;o on .UÙC troatnstt. :ìoluble exÙracts

of norral arr<l þlJÕ l:tver u{toctrondrf.a uorç f'ract{on¡rtecl trlth

araso¡Ét¡u* otrl¡rtrate (seo Ch¡rfÊer ?¡ p. Ðn alt! eælp}.oe

fractfou¿tscl o¡r Soplurilex colu¡tt¡^a b'y the procedtno doacribed

J.n I.Y6. 7,3. It ca¡r be eeen ln tiJ-g. )r\ tbat lrrospectlve

of th.o tl¡*e of Ðl)C trcatr¡orrt¡ bottl pÔa!;ø of ;'+\ oynùhoüaso

Iro¡@ prooent. Tbe L¿rrge yarlatiole 'tn nuounts of actlvlty

arc ¡rot U,oo€Esartly of sLgufflceace fuefe sinco loea of

actù¡Lty due to irstel¡llity or va¡{oble Efflclency of

anwpniun ælplrnts proclpLtotlon hae noÊ beerr exclutlod.

I¡or cowparlcon ùlur cbnnges tn AÌâ eyutlrotûËo orÊ sb.owrr S.n f'l.gr !ê,

Itr

(")

es$&råûr,

T}¡e o¡rpor*un{ty uas ta!:qr to o¡Ëq$j.up tJre ¿;]-yc|ne reqgfu¡o-

reont of .1/\ aynttretaoe ¡rurl.fLott f¡tr* nomal. and ÐiJC llver

n¡ÍtoclrorrårLa (gr.rlnoa ¡rlgø fuLl-lott 24 hourö af-ter dostrç)

efnce 1ù rtras cctrcolvable thnt tlro propcrtLoe of tbe einzyr*e
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¡glglrt þ¡vÉ bscs affccted Ùy tbc €rtrg treatæogt. l|!o

Tic¡ùactcr 51r¡rtü f¡eotlt¡A* uacd rrçf'G rËrclo At thø cr6trt

o'1 botù pG*. of ¡1Â ¡tüthptäri aûttYlÐ (¡nutæ¡ eâ d

È9t rGË &lgr 9.f ln lþo offrot øf glyc{pp ormoüt¡rtût6q

o[ A.A ryatbrtrËc gotlv!.ty t¡ úon ¡p Rl6;' 9,9r lño oaly

f,olù¡¡r of Uøto Þö116 thl dtffcrrnt obapo of, thn ourra flof

A*t s¡Atùotarc tGtltrâü7 f¡ f¡.aettg¡ gA of tùo Pt¡rÊçlâ¡lût{æ frou¡

IIEE l{v*r nf tooüo¡dds.

(u)

çr d,¡!, rlnt$cçþ

i¡u*tnø tùñ ülrcrùtøattol¡ of tù¡ off,aet cf h¡æ oll åI'Â

ayntihreåe by Ð¡JS llver eftoal¡mlrlå ¿t rrûf fËd thåt fs fÀ.tc

tyrÈ.a .LE cln¡tbhôal¡ rer slco tû¡bfÈÈd (ro" patzri ). tbß

affoot of hsts €ð ,l.t a¡mtüoelr Þy ûlrc æryr¡o punlf[od fre*

r¡oæsl nn¡.t IËC ltyor aåtocùonlr{o Ese ùl¡*urçfo¡e e*ånlü.d.

Fnoltutnßr? e*¡rorluetrÉs ¡ËßlåGÊt€d ttret *'L! rynurorl¡ ta¡

iüåbÉlto{t by ùss¡, Ilcræverr Ëfnee *tÅ ayl$orl¡ {a tl¡.i'¡ ryrta
ye¡ d,q¡r¡¡drut oc ùþo ecttylt'y oË. tùt S,. æ¡¿ püor$ot$ntrt-

acctytaao rlro üærtdådr it ü¡r pûtrlËle tñet ùùÊ ll¡hlbûÈorry

s$fÊÊt ef hscæ oü ÀA qrotù'+efr eould have boorl &c rsn¡l.t of

¡a rrùåhlttoa of Bäoq*oÊffir8oo*ylnt+ act{vlty. *orsvårr r¡Þ

to * oûñcaûtratfoä of t.ã usÌ{ hoæ dûd upü sff,oot tùa act{vlþ
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of fl¡eFsratf'ma of tlre ônqyws uso*I ln Ë.te rrorte¡ qt hlgÊ¡s¡E

ecrc¡¡¡trutl,or*a of b¡ær (tl.t¡n*l)r ôe*tvtt¡l ü88 fûtbil.t¡d ùry

qp'ÐrolefÐÛoly tFÞ.

tþa rffcct 'ðf @yai.ne cünGrffitÍÈtt cna æ tùr br.nn lsÈlbltlo¡

of Âi. 4¡atlroett ïanr luvottlgattd u¡tr*g tb 5n*l,fled åÂ

¡¡mthøtans Brqptrrilcaa dç¡srltcd l,n ff6o 9, . &¡ rgûútr

oùt*XE d nl"tb ttr¡¡ sn¡E5fmo pl¡lflcd frm¡ qnsasl lf.vsr uûltt-

cbn¡*ilrta sr rboS ln Fåg. I ¿t, .net elr Éel¡r .1å a¡nrtbcdr ir

lnhiÞtts.f btr rBprnox!.*atrly 5nÞ bf {i¡Ldi haes. Tho t.lm$êËlore

e¡r*; ptot (¡Ie. 9'5 ) of tl¡14 &tc ah** Èh¡¡t tl¡Ê ttl.b{t{ffi

tÞ UoæodlFetttlVo lrd,tb Slyctnø¡ ¡lsllar rs¿¡ttlts YG¡le

oùteieGd r&sn tåo onø¡ruo rrl.¡e purÅfåed frffi fnd tlVnt *J.to-

cùmdrfa.

!!r eÃË$eilÃgË,

Ih¡ rtn¡lùt üs tlrls eñopter cloarly çonffuB Å¡t

*¡atùotnrc ôt tB ætmo dttt$st fr.ffi ÁJ.,å ryttftotåoo¡ a fi¡et

ostabllÈod Èü |trütû ud eÉË,|ßk {1F63}. thr lprt tttt¡rt¡rü

fesü'¡Fq of ùbo nsËú h €rtt eùaptor ms t¡be P$Ðr{tßrüa of ¡

¡nilåll püåß. ta & tf,m ¡nråtlm åt At,Å ryt&Êr¡e la

olustec f¡Fm scÊùsdffi G-lclir. Uwæ¡¡lr tLt¡ r'tGffid patk

oee¡rtt¡t Lrr gol fl"l"trsùes rlf pr€gêr¡ù{rms f$ffi Ëê¡*1 llvcr
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mltoo$#r{¡ fa tEhtc*, .$A *¡n*ÊoÈtÊG &E*fl.ty ectrl4 aot Ëe

ðoü€üièd*

åå¿lt*bçtaleuorlútstedryharw¡nn¡eÊr8tlt6Ü

rL.*l *¡ffig¡ßsre (mC ülm¡¡tqr &.r 9.) 6t.¡ )¡ t¡erre tr t¡p oün*ot¡l

r,Ê6*ür u&y hlr êoul* ba r¡rsts¡¡ ha¡m Ëãæ*tät tr¡ Úct of ÙæB

êüælëÞåtrusturaxft*ù*üaofÈolùoü3'lltãsftÞ.tltdoçåEotbavo
gq¡d,eloßÉeål clßFf.fff GßÛcr

&r d¡nlrarÉtr of tb ¿tf. rnd åLS cyutebÊt3åO roestl.mrr

tÕgptÞr rttb ?he fncÛ thåt Þots ryrtm s¡lo l*1ÈttGd üy b^oi6r

tætr to sshp ûbË ?$r*{H.rtÈy of ¡æs pår:¡iolqÉË,61 r*lsù{ær

glrSp þcût'gæ & tvo ttãe¡tdrÈ ltrclf. (nh& Úb#tr.ffir|Ût fs*.

¡nnot**æ *y*&crú¡ la ;:^i å ¡rËÊ+tsd,Ê t#uc6m abr*ern Iy

rtlstUt¡¡ ãy ;trglo *ntoæcm¡alìûåöÛr¡ ) nffc wdåf{e¡tfcar

of cö *letÊV*t'l t|¡Ûô tsetbr i.r m 1sÛcût¡tftil6 d *ttrsoÈtvs

t#,* fblr e trütæ sf ;uch rtdêly flutù¡aütU6 cetlvl'tü nr

tþ .e¡.'Á rystù¡t*¡e orþr l.t {r cll'sal tüfit tHra lr no

úf#¿floÐÊ Èarl¡ ef, æ*Ëo* for GôüÈldoËFB tbta

p*tåá,b4.ttüy ¡{rrlmlrlyt. Lrbtrtou|¡yr sn¡ldb ÐIfù vonk stÛdÐ

te bo ûoä¡þ ffi È€,t¡ù Si.-Â sÜÛ*l ¡¿ ry tùltelGa þ rnd¡rltæd

*þfr üdtt¡1.
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CIIAPIEN, 10
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Tbe r*rrrrk dc¡ertùod t¡ tùlr lib¡rl¡ Lå.F I |tttdü âr

Ai,Å ryälù¡trct ln dlf1fæcçt btologtoct syttæt. [t ul¡

Bsrr$rosl'ï to tåCVçlçp e üioTG crn¡lt{V* eet|Ð)r øethod r¡ùåpr

tååE Èo ootroraactrlc *retüoda æøamly 1 tÐs 6d t0

€ùttrl,n ûb acryu* ln s $oÎìt trJt¡lf*stl tÊåtc. rn goå¡g

Êhtü n a@gl ef *nÊoreËttqE nüÉ posaåbly tnl"ushle

lt¡ær for ff¡tr¡rt ïorrli Eegìü tndlo¡tod atd pq¡olle'Ãg:7

rtuiÏ.!,o¡ of tùrr* trru â1ro lnclt¡tËd i'n Ûùn tbstfa'

lhÉ @n1a rc&tcYoøoa,t o f Êüc rprh Ío tblc tt¡saJ'n

hsr bûûü Ër fiùeolspsr** of ¡ uor Ëlo&c<.: sf e*sey for

'lt.rl 4rurthartrüo !û1où poæ*to æpar{oætt of a Éar typc

to b6 cOrricd or¡tr cusb tsr Ëlrø qrreatltatl"vp æs^eurtr¡Ët

of *11..å, r¡ratùttnrc lry*¡lr ln tbruo cru¡lturo e¡Ðtu*'cr I't

f¡ bÞÍÐd Gñ8ü tb*¡ ¡d,l[ ægþIe Ëo1rÊ *totailed ln¡Fs¡wsûloa

to bs ôùslFd{ parttsulully of ü¡0 cg31y +te6nr of tw¡ræe

tttr¡ctåeu rhroh ùa t¡¡llE ury leatt to a botter ,rs1çç¡fffidln$

of tþ{¿ trrìoõr$*. ¡iBr:o ûho oorrp¡ettroü of tü* ro*{: ln

üt¡å¿ tftorå* *¡rtlrçr o¡ctÌÔrlþ€üt¡ l* thto ttboratery Èy

ç&r vErÈas¡¡ cu#Boet th¿rt thCI sø¡ Êeary rnètåo$ offg bo

!rgoo**&¡lly o¡fplåed to uüfl¡I ¡G.¡dlor (¡.Ë, EÈ¡rerd.s sd

H.sr Ëlttsûùr p¡ræ¡¡li scsm'lûÊtlo¡) '
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îhroftülug3hat'ÀIr'r'l¡zltbltlse:l¡vlt*ually

r:n*åotocÊable lE e1l ært¡al collr rürdled (¡rhotoryltùrttc

Þoetc¡rta st F.,tloulocyteÕ c*ß¡.a¡td) at¡¡glf tslorll¡ns

tþ rm.¡¡lk¿blc co|tt¡tt of th.t¡ 3ßEy*¡â. tho Bogltlvo

fr||l$€|sfn¡onn¡ltfvtrdoooafrltetvltlr&oraofotbpr

rcr¡*çr¡ úo hû?r d¡ùectcd 11È A rlrütrÛe¡s åêtlvlw q' thÐ

eolo¡"!.¡ootrÍe pæeoärrcl. thp øfltcttag rc¡ultr nû bc

clue ùr> t--o fcrctnf!ßr Ï¡J.¡'s,tlltr tltß otlo:ls¡nJ'F lcrrrçl wy

i'ì.Erçt¡Ê,ç acc<¡r"¡ål¡r{i Èt} s¡crc$os¡ otref¡lr ¡ùye1'trl"+glcal

rtater ao¡r æ¡¡l ÊStr +ooorriiy¡ tosle oí tlre rer'ortod

tËGGgcfaoùlvltytu¡pr¡nl'llvs¡eo+rldþg+fuotoÉElJur¡

tâ ooËrrcü oæ['lotoly for t$r rcr¡t{voly 1er6t |lna¡rrt of

åÅ¡roduç+dwEoÉltl¡¡¡c¡.Dpdi'fò*srer},ofen
ülr¡hlÞltort 1a ltvæ utùoeùmrJrtl fu cou¡Å¡Êelt rIÈN¡

tù. fat¡.ure Ûo drtacù r{À1, s.Btàot*le actlvtty åq GÐreÊl

llrcr prwetìotlqrr. "'ltotbcf of rot tl¡ie "int¡tbtËor'f hB¡

¡rÈryrlolo6teal ¡LæJ'fÀcüüleè Àr not l*revo'

ftc cnlã¡al purtfleatloa rà¡rll'rt blrc ProTod

*î!,cap¡nlntårrg tn tùût ürËB rtth g':rtco¡sl ÞpeCIrrùtt.

sügbltts{tlaa¡tboetøyt*elevo:ryun¡tatlaårrmrttelty

prrtfîett gfcpófrtioæ. îo obt¡ln euÏ af'gntficant qtrÞunt
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atabttlty of tåro o¡xg>'üg ery vary açoo¡rst'n6 to spgefer'

ltro roc6ç} ro¡k of, tlsyashlr To<le asd '¡åþr¡olrt (f$9 ) Aooo

Lü¡Éo¡¡to h,oryeverf tbåt trtro poperùtc3 of .ü-Â oyuühctato

ir¡dr¡cotl !¡r raÈ lfvor by rilrt øay bo dtffsront froe tboes

fo¡n¡d {n ùtrc prcrotü wot{4 for .¡{LÅ ø¡nrtbsta3e lducsd !'n

$¡iasa På6 !.dror bY DÐC.

hlhllot.Þcnaf"noml8raofatgttrgptlÐågßtwrt{rolated

üo Âf,.á, ¡yuth,st¡¡cer ref,oræôo my bo ædo to two ptrtntr

of, pertieuler LnÛoro¡Û concoftrlnd sotber rÐtl¡Ùþ, .ÂÂ

aldhetaae. Oa¡ ua¡ ürø fiading t¡¡åt ttfo ttc¡þ of 'AJt

a¡rnth.otaüO aoülvity aro olutcd frc¡ ci¡f$adQx C¡'XOOr and'

tiha stbar ü¡at thß Levol of AÅ tl:¡&tsãe aotivlÊy ta

Llvæ {c rcô¡eofi þy trosùwont of am,LÞalc r{l¡I¡ a drtg

capabla of lt¡ducûnaí ëre øyrrth¡¡t¡ of ¿åL.À a!¡Bth¡Êg3c.
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.jtfù€3 tùÅc tteefc ¡6O prs¡¡¡erctf for a¡tp¡L3¡*ø'1Û

¡ut uo¡ird Êåt å ¡rccllct td tl¡tcù {f ø69 } nm ooad¡ûer

Ètìst ¡rrtrv{m:a rsrn¡lùa (¡'reest!.o&; tgtrt GæG 3û åL', 1P6?}

{nritçst-tng t'*anr r.'c!¡¡¡r¡Estgi oÍl AÈ.fi a¡rnÊhot¡rsû rtuth¡etlon

fn ß.-3þ&it¡ln¡ ro!.o ù¡o to oo#stld'mùlm of, me¡lto

p¡roprätXoa ulê h¡¡s md eoarquæt lnh|bfËon ef æBym

actlrrtty durtng ergrya. tlbtls tt tg stlll tù6¡¡eÈÛ t}at

lräffi tloce êct ar a GorÇplrrólûa¡ thÊ ev¡rronoo for thla ltl

$athår Ë¡orro Jalt,rcet e!il: t,c ba¡rd ÞB. ôÈtjdles Yltl¡ m¡t¡mù

ptrofna of tl¡r; bactortn"ü ('-acce¡.16' õ$d ilstcå¡r f969)'

Íì¡rthan*ornOt .f'1.i" åtaetf lctÌ t¡p t'opnosnrqg effeet æ

oüãyE'r+ p.rrúrrctlon¡ rÉ¡ou, tDa coçter¡Lon t6 t¡aæ saã

¡1ladnrod sdtrl¡or Èy tartctlcn or ¡ætbåoüfger G8ryæs pro'&tctloc

s{rc Ëût fnÎrJ.bttedn

Ïsaoelloer J. ead, Iietelrr Ì.F. (f#ç)" J" EaoÛerla¡. .lÊt äÊ.
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Xlrlc psopoeûl f-c aot auppÐltcd by lator vo¡ik

(Losoettos aud, ÅLt¡ln¡1æ¡ f969 ) tn rrhLcù rm¡tant streln¡

of $. crbfltotder l.erÊ ueod¡ tbeae lsclßed eltbcr ÁLA

a¡ptþetaoc or ong:r¡nge nràotsËarl¡ for th¿ com¡oraLot of

Âl.A to haec or bsotorlocbloro¡Wll.

l-accolle¡r Jr and Altalrr¡lorr T. tfg69). J. Bactoriol. lSr
72¡.¡

éggiEpgË-J.g,

tho aeù{vatC.on of .¡\IÀ cynthot&lo lrr cnrtlo o¿rüractc

of ffuht-¡¡flsoroblcalty g:nm*n l!. gPÞÂËg&tEE, côI"l's obssffed

bry Î\rboi, Ittn s¡d, i'lLlt¡¡c!¡L (fgf,$ ) vao tlrotrghÊ to bo ttuo

üo lnactfvat{on of an extreuely labf'lo l¡¡hlþltor of

AI.Â c¡pthetaao a ctlrrJ.ty.

Ilt¡bolr
B{.

Sor Klur ÌI.J.r li¿h¡clrir G. (1169). Âraù,. Bfod¡qr.
o¡úrye. J.l$t!2'

/l4¡ElrDrx lÏ
Ssrreral rolovant poù¡ùs of Lnterstt arlqe fr¡ou Ùhe

rocøntt ¡rdrllcattorr of Sch,slr¡l.okr Hamcnakor end, ltarn'or (lp6y).

(f ) &ere ro¡¡.lcr¡ hoVo pr,rLftod ALA, a¡nrthotego f,¡¡lss tåe

ælublo fraetåon of oellø froæ tbp llvers of å.Iå' trootcd

râta? t'lu¡s aonfl¡srlry tlro ror{< of l{ayeahÍ, Tods crrd KLh¡cIrL



(fg6g), or th,å þaalc of tlæ1r rtud,Lee üroy p¡ropooo

t¡¡Eù rlJå. a¡nrthetaae l¡ forrsd orl tlre rf,boeoma¡ pûË6âr

Lnto tùo coluble fra,etl.on sf thc ccIl-a aud. tbonco nnl,gratec

to r¡ncffl'o ¡iüGe rLtl¡tn tho nltochorl¡'J,a.

(e) &oy alro found t¡åt tho tnhfbd"tl.o¿ by mrnal rqt

1lvcr nlüoclroadr"{a d -âI¡l r¡mürecla Ín a:ltochærlrla

lsolsto<l frqo tù. l:Lyera of JLIA trosted lqüs could bs

ovìÞrÉGË by a fourfolC lncreaoo tn tha amount of suco{ryl

Co/r r¡natbeüaae {æludecl t¡r lnq¡batlon¡. &ry ar6geat

that tiro lrÍrtH.to¡y effoct of, uo¡ma,l tlver nltoct¡oadrla

on AI.,¡t ctüh.od,s la sodtat¡d through lnùe¡foræeo sl.tä

euocfuyl OoÂ 6emrotlsn ad tååÈ tho dçacpora act{vlty

of uorgol ltvcr ul"toolroxdr{a oould bo neeponci.blc.

Itrorrerror¡ cl¡¡co tn tho preoonû lprk hsat or acld treatod

dsbrtc frcæ nor¡ual Llvor mltocho¡ld.rLa (coo p. Iz2) l¡

etl.ll actlve êe sn lnhttÉtor of ¡TIÁ a¡mttreclc¡ othor

ox¡llaaatf orrc ara poûólble.

(f ) It vas rctúlt*rod tùåt thê actf.vlty of AL¡l o¡mttretaco

¡nrnlflod fræ tùa golubLe freotton of f.ivor coll¡ Lo

J.nbtblted ùy bacmr br¡t not by nryo6lobC.n or cytocbrmq C*

ù\r,ll¡o¡rroro¡ tb degrae of lnbl,bttfø cauaed by baæl 1r

app¡o¡d.watel.y tvl'es tbat obtslæd l¡r tlrJ.c laboratorT

uclag ¡nrr¿f!.Gd ¡rrsparatlon¡ of tbo Lutra¡rttocJrordrlal






