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Characteristics of Guinea Pig Liver and Adrenal

Monooxygenase Systems
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Liver and adrenmal muucroso)ulles fronm time guinuea- pig won’t’ f’ouund tui clttbtlyzt’ time oxiolative

denietimvlation of p-chmioro-..N’-nmethylannline aumol �tnimiumoiiyt’i tie, anmd tine w-oxidatioiut tif’ iatmmate.

Timese activities ivere nmarkeo1l� higher in the liver timaun in tint’ aolreumals.

h ‘l’ime level of cytochurome P-450 was higlmeu’ iii adrennat tiuani inn liver nmiicrosoinnes, whereas tine

rate of cyto)chronme P-450 reduction by XAI)PH was substanitiahly lower mm aotrennat nmict’o-

sonmo’s timaum itt liver mmcrosomes. This findimmg suggests thmItt time redtictionm of cyt-o)chnmoumle P-450

-rltthmer thmamm the amounmt of cvto)cimronme P-450----nmay be the i’ate-oleterrninninng step in tint’

oxidative denlethvlatli)lm :tuiol w-oxidation reactiomis.

Spectral chianges induced by the addition o)f various compounds to livei’ atmd a(lrt’nnal nimi-

Ct’osomes were examined. (a) (1ortisol aitd com’tisol 21 -sodiumumi succiriate (coirt-isol succinnate)

ivero’ foutid to yield type I spectra with adrenmal microsoimes, butt with hiveu’ microisontes these

compounds yielded either a weak type I spectrum or uno spectral chatmges; occltsioinmatty t’veum

a type II spectrum was evident. (b) Anminuopyrine aimd im(’xuibam’bital gave type 1 spectra wit hi

livem’ microsounes and mmo spectral cimaltges with adreimal microsomes. (c) p-Cinloro-�\-nmmetimyl-

attihine gltve a type II spectruni with both liver IlItd It(l1’o’tiltl microsonmes. 1)espite tint’ al)Iiar-

ent ittability of hexobarbital anmd amimmopyriume to pn’oduce spectu’al cimaniges mm aoln’enual

mucrosornes, timese compotmnmds diminished time maguuitumde oif time type I spectn’um pro-

duced by cort-isol succinltte anmd cortisol. It is proposed timlit tue bindinmg sites respoinnsmbie for

spectral chanmges and for metabolism are umot necessarily identticltt, anmd timat- a givtnn (.tfl)�

potmumd cani bitud at niore thaum one site.
‘Flue effects of time commipounds tested ott the rates of NADPH-rnediated i’eolumctioui of (‘yto-

chrome P-450 were different mmliver bind adretmal microsonues. Howeven’, time ability oif a ctinmm-

pound toi enmhaumce the rat-c of cytochrorne P-430 reduction was foiumumd toi be corn’eiated with its

capttcity to induce It type I spectral ciuanmge in microsommies from time i’espt’ctive tissues.

I NTROI)UCTION

Time ceumtrai role of c\’tochu’ome P-450 as

the oixygenm-activatinmg componenmt mm a ttunm-

ber of microsomal mixed-funnmctiout oxidation
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(monooxygeumase) teactioiuus is umoiw welt es-

tablished. More recentt studies imave tiemoni-

strated the direct iumvolvernenit of this pig-

ment itt time biumolinug to hiver microsonmmt’s of

various conmpoumtmds capable of utuiderguiinug

hydroxvlationt (1-4). Such Itti inmteractioinn of

conipouumds, anmonig t-imem otrugs, st eu’oiiol

itormonmes, autol fatty acids, with a smnsiit’uusiotm

of liver microsoimt’s is characterized by two

types of spectral chuanmges, ternmeul ‘‘ty�)n’ I

OItO! ‘‘typ(’ II’’; time type I spectrtnnmm hits a
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troiingin lit 420 nnnm bound a 1itItk lit :�5�):P.)0

umti-m,whi’u’(’Itst-int’tyI�iu’I I shioctrunmi hitis a 1i0’lLk

Itt ltbt ant 430 tutu Ittiol It t n’otughm Itt :�90 -4(X)

nnnmm(2).

I nn t i itt’ nm-nio’n’tiso inmmt’s (‘Ott )O’i nn’onmmt’ I �-4:��() is

I’t(tinO’ttt by ann N;�1)PIF1-depenuolenut svstenmm,

whnio’in Pn’t’stmummabh�’ iunvolves �

(‘i i no itmit ‘ (‘ r(’ohln(’t:ist iS (itit’ tif’ its o’t inmmli(init’nnts

(,“) 7 1 ,� ltnrt hnt’u’numirt’, subst nato’s catnsinmg the

t :‘�I )‘ I � act nil ci nanmgt inai’t’ ht’t’nn sI ntiivnm to

st mu unhnt t’ tint I’Ittt’ 0 if cvtt id nt’t)tilt’ 1)_4#{149}5()

n’tohunu’t 0mm, mnndiclttiung tinat tii(’ (\‘t-ticiuronlt’

I i_4�() st nhst rate conmmhilt’x is i’t’olttctd tnt it’(’

t’tlntIi lv t I ianu tint’ stnbst n’ate-f’rtu’ o’vt(io’in romt

(5, 9). Stmbse 1iit’tttl�’ it \\l05 Jitistlltbitt’ui titltt-

tint’ n’t’tttuctionn oif’ tint cvtoichun’onime h’-45()

siuh’t nit t’ o’oitmi� tt’x nimloy itt flout be tine rlnte-

hmnmmitinng stt’ji mu liven’ nmmmcnoisoinmmat nmlixe(1-

ftuuno’t in On tixidat ioint rtacti ntis (10).

( ‘yin u’i nn’omt’ )�4;5() is tInt ttn’nmninnal oixidase

iunvotvt’tt mu tint’ 1 l�-inv(lu’o)xvtbttioinn of’ comt-mcoi-

st tnt it h- (‘atbnhvze(l by lnoln’tnnat o’oiu’tt’x nmmito-

eliot ohn’ii (11). 1 nmpon’tantt dif’f’t’m’eunu’es mu t hue

ap� ibin’t’n it o’onumpo nsitionn as wt’tl as inn stibst n’at(’

shit’mfm’ity uif tint’ hivem’ niiu’n’oisoinmmal 100(1
lit tutu ii nmtitt ici noinnoln’ial svsttnmms n’aist’ol t lit’

uilut’st in nun wi itt int’i’ th nt’n’e t’xist se\’t’n’bot sI)(’cit’s

of u’vtn )(‘hit’tiutit’ P-45() (1 2). iltttn’oigt’nnt’ity

ivitlnitn tint’ hmytt’ niiict’o)stititlnt h)t)t)t tif (‘vto)-

(‘hi ut )numt’ 1�-4,”i(), haso’tt ummainniv tinn otif’f’ ten ices iii

tint’ inmttin(’ihihmtvtif’ tnnlnannu’tol huyoln’oxvhatiotm

not ivity by ulrtmgs Intuit ut itvcv(’hic hi\’(tt’O)-

(‘Ii t’bt )tis, hits I)tt’t i I itistmlii (‘(1 n’t’ct’n it hy (9,

13 16/,

Inn tint’gumnnt’a pig boitii lnoln’tnnatanal hiveu

I int’l nnu’:nt it)ti5, smm�iptunmu’nnttot wit in NAI ) I �F1
nut’ :nblt’ to hiy(iroXvllnt(’ o’oii’t istih lit Iioisititinms

(‘-2 nunol (‘-6 (17-19). �\ but n’o’(’t’tttt\’, guinut’a

pig liven’ aunot Inuhn’u’nmlnhinoinmmoigenmlntes botnol tiieiu

n’t’’j it’o’t ive #{182}uooo X q � itn’n nat anmt f’ract io nuts

� shin aiim tot (‘lnt-atvzt’ tint’ .N.\.l )I )fl_ attol

uixvgen nt tei it’ nititt nt .V-uhttmmt ti mytat it inn of’ ,n-
chnltin’tn-,V-nmmt’thnytannihinnt (20). i\Iortoivt’r, tine

�\‘-ttt’tuut’t hivlatioiui of’ p-cit ttiro-�V-ummtthnvlanmi-

1mm’ by I nrt’Ii:nn’at minis f’u’oinmu t’ith itt’ tissint WInS

innhnihitttl by o’nrho)un nmmoinmt)xiolt, ‘l’int’se finmol-

inngs mugg(’stett tinlnt tint’ �\-ttt’n1nt’thn’’tlntitmg

act ivit � annul jit issibtv t hit o’onn’tistit -h nyotn’onxyhat-

iung nut ii’it�’� umilny bt Iin’oiptn’tit’s nit’ Ii ummixeti-

finn at in inn o)xiollnse s�’st tnmm n’tstt it inn t-Iit’

:ntlu’t’ni:nt :nnul tii’t’n’ ummio’n’osonnmit’s.

‘Fimu’ preso’uut inui’est igat icon \\lts (lt’signteol ton

(‘Xbtlnlitnt’ sinuiharitits Inund differo’unct’s mu time

conmpo)sitioium (if thn(’ (‘IttIti’’t-ic activity of I lie

nmixed-fuiumct-ioum oixiulase systt’nu (s) (if liven’

ltti(l IlOln’(’nibtl ummicro)soinmmes ft’onii tIme guitnea

pmg. I �Itt’t icullit’ eummu hnisis \\lt5 hihbice(1 (inn
exl-umnimmatiuinm (if tIme lTtOi(1(’ (if substrltte nmtt’m-

Imctioui ivith timt’ tt’Vtllmtilil oixidast’(s) of tint’

t\\’o) tissitt’s.

MATEttt.�L5 .iNI) METHOI)S

.\Iale albinno guinuea �)igs (loclit stu’ltinm)

iveigimutug 450-5()() g \\(‘t’#{128}’used. ()uu time (lIly

u)f (‘xi)(’rinlut’nnt, guitnea �)ug� ivimicim had beemm

(le[)riv(’(l of’ ftiool ovt’m’unigitt (wIlt-u’!’ \\‘ltS givt’un

Intl hibittuumm) wt’u’t’ kihlt’ui by Ii bloiv out thmt’

ino’aol aunol (lecal)itato’ot. ‘limo’ livem’s aund

Ii(ll�t’ttIil5 ii�u’t�e itmmnmt’diately (‘XCise(I, aum(l

nmicrosonmmes were iso ntat eol as olescribed by

l’:u’unsteu� el at. (21 ). Fiu(’ umimcn’uusomal pellets

were m’inused wit hi ict’-cold 0.25 M sucronst’

soilumtioumauto! i’t’suspenuoheolinn thnis ummedmummi at

a Iil’oteinn contct’nmtu’atitiuu oif about- 10 mg-nmii.

lot obtaini ‘‘wasineol’’ nmmicrosoimes, time micro-

sommmal jietlet was susjieutded inn 0.154 .\i

aqumenuis K(’l soultitioun, (‘etit n’iftmgt’ui font 1 hun at

105,000 X q, Itnuti n’tsumsjit’nuoled in 0.25 M

sucrtise as described above. Pi’ott’iun coumceuu-

tra-t-ioiuus wt’u’t otet-t’u’minmetj by time nmetinoid tif

Lowry et (ii. (22).

TIme rate of (1(’methnylatiuiti uif aumminmopyriumt’

was ummt’asumred mi a svstenmm cuiuttainninug liven’ oir

aoirt’nuat nmicroistnrnt’s (1-2 mg onf pn’tuteini),

50 nm�t Ti’is-(’I buffer (pH 7.5), 5 nmit

tllM lumumnnoi�iym’iumt’, 1 mM NAl)P�, S

u)L-is(n(’itt’litt, 0.005 mit _\ I nmCl�, aumol 0.4

mnuten’nnat ionuah ummit- t nf pig iieat’t isocit rate

ulehuydn’ogeunase mm In finmal voluinmme of 2 nil.

luucubat-it nut was pt’u’ftnm’nmuo’d for 10 mint at- 37#{176}

Itt lit! at tmm(isl)iu(’t’t’tif air. I’ornmialdeimyoli’

foirnmt’ol was measureol by time pm’ticeduut’ of

Nash (23).

lint tIlt 0’ oil’ olenmtt Inytatititi of’ /)-chm loin n-_V-

nmethmylauiiliune was ott’teu’nuiuued itt tine inucuba-

tionn s,vsttnm tt’scn’ibt’ut abovu’, c(nnntaiummnmg 1 ..n

unit /)-cimtt nroi-�\’-tmmtt hnvtaumitine iumsteaol t if’

aniuinuti�)’’t’mnit. lime fou’nmmationm tif p-chnloroanui-

liute W’ILS dt’t en’ummiunt(I as ulescribed jirevit tuslv

(24) tint’ auheujtuacy on!’ time NAI)I �H-gt’nut’rItt-

mug system was sinmtiltanieotmsl asst’ssed (25).

Soioliuunm haurate was innc’ubattol witin liven’

mmmici’osoitmmes inn the inncimbat-ioun syst-enm do’-
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scribt’d ltb(it’t’ for ammnmo�)yrinmo’, (‘xcept thmat

aniinmu)pyrinme was ofluitte(l litttl laurate \i�as

Itdd(’(! inn a final concentrationt of 0.05 fliM.

TIme t’bitt’ onf w-hmvdroxylationn tif laurate ivIms

determuumed by sej)arat-iumg laurate fronm its

OXi(llitiofl I)u’odumcts by time ciuronmatograpinic

teciuumique described by Kutsurmose et a-i. (26).

NAI)PH oixidbttionm ii1t5 nmu’asumreoi itt bitt

I�Ph)t’t uo!orf fluoronmieter Its describeol by
Estlibutiok binttll )lltitrbt (27). ‘Fine inucubatiout

niixtumre coumtaiumed 50 nuuit Tris-Cl bumfft’r (pH

7.5), 3.3 mmmii \IgCl2, 0.0.5 unit NAI)PH, lumd

about 1 nuig tf nmmicn’oisoinmbtt I)t�0)t(’itt in It finmal

vo!unulmt’ of 3 nml.

NA I)PH-c\’toicimrommme e reoluctaso’ bictivity

wtts nmeastmm’eol itt an iumcumbatiuium nuuixttmre coum-

t-ainninng 0.1 rmuii XAT)PH, 0.054 fliiI cyto-

chronic e, 0.3 mM KCN, tO mM puttassiumni

phmospiuate bumifer (pH 7.5), aund mumicm’oisounes

�‘ (0.01-0.02 uuug of pn’ot-eium) mm a finmbil vu)lummme of

1 nih.

line comutenut of cvtuichurome P-450 was

meastmred bis follows. \Vashmt’d nmmcn’uisonmes

(1 umug of pruteirm) were sumspenndeol mm6 mimI of

50 tllM Potassiuni Piitisphmlito’ buffet’ (pH

7.5), atmo! a few’ nmihhmgranms oif suiolitnuum o!itiui-

oumite were adolt’o!. Ahiu1umots (2.9 umu!) were

� takeum fom’ time refu’i’ence anol sanuple cmtvettts,

anne! carboum umuoumoxide was bubbled inmto time

sample cuvetto’. ‘Fine spectrtnnuu was m’ecoin’du’d

wit-hi a Pitoetnix tlumal-wbn.vett’nngtim scanmuminug

sPo’ctu’oPhmotonm(’tt’r.
NAT) I� mronmo’ I �-45O reoltmct aso’

activity was assltyeol by nult’asui’iuug tino’ rate

of foirmation of thme redtmceol cytochmmonuime

P-450-CO coumuphex at- 450 tim minnuus 475 unm

in a- Phoi(’timX dumttl-wavelenigtim scaumnminng

spectropimotometer. lime assay syst-eumm colt-
sist-ed oif liver on’ adrenmal micm’oisonmmes (0. 5-

2.0 imug of prott’iun), 50 t’flM potassium j)iios-

pimate bmnft’er (pH 7.5), sumbmmmitoichmounclmilil
particles [appromxinmmately 2 ung onf Iiroiteinm,

P1’elxtm’et! as described by Low blunt! \bnh!inm
(2N)], 6.6 mmuiu suidium succitmatt’, 0.1 �ii

rotentonutt’, auto! tine’ appronpt’iate conmcetntratmon

o)f tIne suubstaumct’ whuoise eff’t’ct on tint’ u’et!uc-

tlts(’ \Vl15 t(i bt’ t’xliummmuueol.‘lime ummixttnro’ wIns

“ lillonveol to stanmtl tinitil conmplete aunbnen’obio-

5�5 \VI15 lichimevt’d, 115 itidicbttu’u,l by a mist’ inn

absorbance at- 445 ntnm olue tot accumnmmtulationm

of rehmceo! cvtomchmronie e oxiolase. ( ‘an’houm

nmonmoxide \iItS tiiu’n hubbtt’d thmruiugin tInt’

suspenmsmonm for I ummini. TFhue raft’ oif fornuation

of tint’ c�toc1nrotume P-45()--C() complex was

nmeastmrt’d at 450 umm nmuinnus 475 nunmi after

startinug tint’ reaction by thmu’ m’apic! :a!ditionm of

5 /,Lit NAI)PH. Time result-s at’e givt’n inn time

fon’nm ott’ timu’ recorcliumgs Incttnahiy onbtainued.

‘fhie vlthitlit-y of t-hmis niu’timoic! is baseol on timo’

fact tinat tiu(’ n�bttt’ of cvtoichun’onmme P-45O

rt’dtmctitinm is t’onnsidem’abhy slttiver tinanu tIme

1’Il.te Itt whuicin (‘0 conmbinnes with tInt’ nt’dtict’d

cvto)chmronume (10).

‘lFIme 5I)t’cttbtl cimanuges caunsetl by variomus

sumbstluuces IiOl(It”O! to) It stlspenisi(mul oil nuicn’o-

soilu’u(’swo’u’e u’ectii�lo’c!with a Pinoit’nnix t!ubij-

iva’i’t’tenngtim scannnmilug spectronphmtitonmuett’r.

F�Iichm cuvu’tte coumtbunueo! nuicromsoum’nal susi�euu -

sionm (2 nmg of prott’ium) binmc! 50 nnii Tn’is-CI

buffo’r (pH 7.5) itt a finual volunme (if 3 ml.

Thit’ smmbstannce unnoler st-mnoly was at!dt’d, lit a

spt’cifice! coinncu’nutrationm, ton tIme satumiile

cinvettu’, lnnnt! ant euiuivalenit lnmonunut onf time

solvenut iVas lio!ded to) tint’ refert’nnce cuvettt’.

��ll chuenuicats t’mployed wt’ru’ stanmo!aro!

conmmnumercial jin’uithticts of ueageunt grade

o�umality. NAI)P’#{176}, NAI)PFI, t’ytoichnroinmmu’ e,

m’ot-eumotue, aumol com’tiso)l 21-sout!iuumm snmcciuuat-t’

ivere obtliiumed froinm Signuua (1imt’nuical (1oni-

pauiy. I �ig huelint isoicit rlito’ ott’h nyolroigenmlnse
uVas oibtainmu’ol fi’onu h-�oehum’innger tmumt! Soehnuuu’,

I\ laumnnimeimmm. p-(’huhonro-A-nuuo’thnviauiilinme aumol

p-ciuhouoilinnmhinmt wt’re gifts fronm (‘albionchnt’umu.

RESULTS

�umnmt’�n pig liver ummmcroisouumt’s \Ven’t’ fomunuol

to) catbnlyze t I me tixiolbitive denmmethmvlat-muiun of

Itummiumopyt’innt’ nunt! p-clmloiro-A-unethm\’llnnnitinme

at It co)tnsiolt’nIibt�’ huigimen rate thmanm adm’euual

immicroisonnes (Tlnbte I). TIne s�itmie was true

for time w-o)xiollitionmtif hauratt’. Hnn’svevt’r, time

level uifcvtocimn’oitne P-450 iun tine two tissues

did umot I)lil’ltllt’ltime u’bites of tInt’oxiolative

nmu’taboilisumm of’ tint’ libove substrates. As

showni mm l”ig. 1, reuhmctionm of nmiicrostiummes

fm’onmmIiu’tu or lnuhn’t’nnlnts by soditnnmm olithnionunite,

fohloavetl by t’xjiosun’t’to) cbitboun numonunoixioht’,

\‘ielolu’olohifl’ert’nno’t’spo’ct ia witim ann absoiu’iit ionn

niaxiummuni at 450 umnm, anmd time level nf (‘\‘t(i-

chmronmmt’ I i_4,�i0 innthut’biolnt’nibi!rumicn’onsoitmmes \\lis

about. ohitihlt’ that ium tint’ hiyer unmcntisontmies

(Tablt’ 1).

\‘\-huen’t’:ns uumietosotuies ft’tmn� both tisstmn’s

catalyzed tint’ n’eductitnui out’ cvtochnronmme e by
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(Lrn dtn(i in’ dt’ttt ct/n !/lolttonin of (lilt i no pi�tn inc (lad /) -cit toio-.\ -noel/n /10 in tlt inc ainol c,,�/n yolrox�iloit ion. o),f

Ion rate b!I guinea pig firer and adrenal itttcrosonte.s

\‘al nit’s n’umn’t’sn’nt i t Inc nimen ni amid rannge tif several expen’iumwnmt s. Each tiet cmiii mint ionn was ummauie with
msnien’nnsnnnnes nnhi ainnt’d frnnm p�nnIed livers amid adu’enials fu’nnnmi fnnnnm’ ton eight annimals.

(ixidative denmethvlation activity
- -- - w-Oxndatmon - -

1 nssue , ‘ p-Chloro-�V- activity Lyiochromu’ I -4_u()’
.�mnnoI)vmnnc

methviannlnne

ii tiiotles
w-/i”dro.rvlnizirnzlc

pipizonles lflCIt�’1tollz(’d/??lzil/mt,’ ,t’roleili ior;ned/,nin /,;i,� .�.1 i: �/iuz,u’ prtolezn/,nl

prtilei?z

�- Adrenal
CD

CD

5)

c�
‘V

.0

0

.0

Fn n . I . l)iflern’ince spectra of oil tin io�n ite -rcduiced, (‘0 -exposo’d an iCrOsOates ,frottn It net. a id aoirenals of

tittilt’ (/OiiPit’(i pngs

500

Wave-iength (nm)
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Liver 14.2 (9.2- ISSI 27 (26-25) 2.18 0.095 (0.0)72-0.123)

Adrennals 5.6 (4.5- 6.3) 14.3 (11-18) 0.16 0.191 (0.171-0.203)

Washed nmit’rnnstnnmmes were imsonnlly used ; luoweven’, t Imu’re was nun differeunce wheun nmiit’rnnstnunmes were

mutt- wasineti wit Ii 0.154 in K(’l snnliutinnnn.

4

NAI )Pll it apl)ronxirmlbntelv equllil 1�ItteS

(Table 2), tine’ distributioni oif NAI)PH
oxiollnse activity was sitnilar to timat unf the

ixiolat-ive demethmvlat ioum activity, being

higher mm livem’ timaun inn ao!n’etulih nuicm’uisomes

(Tlnbit’s 1 bituol 2). Howevu’r, timis clifferenmee

\ilis Inbohisimeol mm time prt’seuico’ oif metmaoliotte,

win ichi inucreaseol the rate of NAIWH onxida-

tioinm nmllitty fuld, restnltitig inn u’oiughmhy eo1tial

rates inn tuuicnosonuut’s fronm bonthn tissues

(Table 2).

‘line lack of (‘orrelbttmoini aummomnng oxitlative

(lt’Iumt’thu\’latioin activity, NAI)PH-cvto-

ohmn’ninie(‘ reoltmctase activity, anuol time coutceni-

tI’Itt-io)tn of c\’toichmuon’nt’ P-450 itt liven’ litid

aolrenltl tmuicroisoitmiesiuuo!icateol timbit- tmeitiner

NAI)l �H-cvtochi roime c recluctlise activity

titit’ time litmloutit of cvtuicinronme P-450 pn’esenmt

is t’ate-linuitinmg inn time denmiethiviatitiun reaction

buit! suggestetl ex� )u’rmmt’nuts t(n compare time

I’Intt’ onf rt’o!u,mct-ioun of c’vtot’Imu’utume P-450 in

liven’ limo! litlt’(’flbil nlicrosonut’s.

As tmm�n�’ be seenn iuu l”ig. 2, tint’ innit ml rate of

t’eo!umo’t-ioinm oif cvt-oichmm’uinut’ P-450 was co)unsio!er-

ably loiwt’u’ itt aolreunal mnicrosoimes tiuaun in

liver imuicrosomnt’s. i”urthnermore, w’imereas in

livem’ micn’oisonuues t lmeu’e lire two o!isct’ruuible

PiiIist’S itt time l’bite profile of c�’toicimn’omut’ P-



i’issue NADPH oxidation

Mena(Iione-

stimulated
NADPH

oxidationa
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CD
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in
N

CD
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Lnver
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/

NA 0 PH

/
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/

/
/

5 seconds

25 seconds

Fm 0;. 2. Rate of redac(ioin of cytocin rome P-450 by �\.-l DPH un- a(lreinal a-nd liner no icro.s’onnu’s fn’onn noalc

goiinea pigs
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T�unn.u: 2

.iiena(iione-stiitn tIded ,\‘.-l DPI! oxidation and �V.I DVII -cojtoe/t ionic c t’edoictase activities’ in

fjoiinea pig 101(0’ t’ind adrenal miero.s’oates

Microsomes were n)I)tainmed fmn)m livers amid admennals whicim were pnnoled from four tn eight anninuals.

For cytochronme c mednnct itnum, elich deternminmat ionm WaS made with livers or adrennbils liooleut fronmm two

ammimals, amid each value represents the meann of three experinimeunts.

NADPH-cvtochrorne c
reducta�e activity

ninnies cvloelirntme c
ninoles �\ .1DPI! oxidized/non/mg protein reduced/mm/mt, protein

Liver 16.3 (13.4-19.1) 188 226 (191-250)

Aolremmals 5.8 (5.7-5.9) 258 283 (260-307)

a Menadiotie (2-nmethylniaphthoquinionie) was aduled in 10 ,.�l nnf ethaniol inn a finnal t’onmcenmtrtitionm of

0.2 nmin.

450 reductiotm-anu iuiitial fast pimase atmd a

secoind skiw phase--inn adrenta! tmuicrosotimes

tineru’ seenms to be, after an inmitiat lag pen’iod,

only I-! sinugle phase (l”igs. 2 anmcl 4).

Inn ligreemenmt with pm’evmous fitmoliumgs itt tIme

rat (9, 10), ltexobau’bitlil t’tniuliniCt’d time rate (if

redunctionu of cytochut’ome I �-45O itt guinuea

pig liver nuicrosomes (1”ig. 3). A similar,

tinoumghi sonmewlmat less prontounmced, etmimannce-

nment- of tIme rate of reductioti of cvtocimrouuue

P-450 \VbtS o)bst’I’V0�O! witim atm’linm(iI)vn’iu!e

(resumlts niot preseumt.ed). In ae!n’enltl nmmicroi-

somes, howevt’r, uueithtt’t’ of timese conipounmds

stinmull-uted t-Imt’ rate of tIme NADPH-medi-

ated cvt.och mI’omt’ I �-450 reduct-ioti, bunt.

act-ulilhy caust’d iuuhnibitiuinm wimeni added at

imighier conncenntratioinms (1 fllM linnol i

mM, respectively). /)-Cimloiro�N�tmmetiti’lbiuni!mnme

aololt’d at- coinncenntrlit-ioums from 0.13 nnM tot
3.3 nm� did nuo)t inncrt’ase time rate onf cvto-

cimronuu’ P-430 m’t’dumctioni inn nmmicm’osonmes fronn

either t-issuie; inn fact, at 3.0 fllM timis CoIn-

pounnmd mmii ibiteol the nit-c of cytoch ronmt’
P-450 i’educt-ionn inn ae!ru’nnal umuicrosonuit’s.

Cortisol 111101 tilt mnebisunrltble t’ff’ect onu tint’

rttte of cyttichn’uimt’ P-450 ro’ductionm inn liver

microsonmes, butt- enuhiancetl this actmvity inn

time adrenmals (Figs. 3 and 4). l”unrthen’nmoire,

a semi!ogarit-htnic plot- onf tint’ rlite of reoluc-

tioun of cytoiciuu’oime P-450 inn bio!rennlil umuicrti-

somes in the libsetmce anne! Iirt’st’nlce of cortison!
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/

/
/

Corttsol (0.02mM)

otroi

NADPH

I

0
0

inC-
.�

0
in

0

l’nn; . 3. LJh-(’Is of /n’j’ottuirlno (oil otinol con’(o.’.o,nI ton onto’ of ro’(loic(ioin of cu/oem ,.oiitto’ P_4,5(i by .\‘.-l J)J)JJ on liver

itt t(’tt).s’ttlttt’5

Whneun nut hninnntntt’is Iotltit’thdimn’inng tint’ pn’nngn’ess tnf NAI)PII--cvtnnchmtnnime P-45() u’ctlimu’tinnmn, tIne n’edinction

is tn no pInt eti :nlnnntst mist limitIi miet timslv, �ieldi ung sinmnillnn’ levels ot fninsnnn’Itln mice inn en tint un Is a mnol inn t lie pm’es-

em 0t’t’ nnf en nrt is 1 ton hiexn nina ni nita I

5 seconds

CD
0

in

C)

0’�
0

ontrol

Cortisol (002mM),-

N’

NALPH

-

30 seconds

Time (seconds)

I’m a. -t . hlJ’o’cls of in exoba tin i/a 10110 ol co i/o snl Ott tale of reolooct 00)10 of (‘!//otCit motto’ P -450’) ii!/ .\. 11) VI! un omdocna 1
no oct’on.s’otiint’.s

The i nnst’t sinoows a senniin ng:nn’it imunnit’ plot of tIne mate of n’edimt’tiomm of � nnchu’onmme I#{176}-450inn I lie preseumce

bound aiost’nno’e tnt n’nnm’tisnnl (t).02 mom
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rt’veahs st n’aigint- linnes, sumggestinng first-on’dt’n’

kinmt’t-ics (l”ig. 4).

Tlmese fiundinngs suggt’stt’oI t’xpen’inu(’uuts to

sttmdy mm stunt’ detbiil tint’ imnten’act-ioun of tine

yariotns subst rlntes with hivem’ limit! aolretual

nmicrosonmtes. Inn Inccorohbinnce with previouns

obset’i’at iouns inn mItt livt’r (ri) , I nexuiban’bit-at

bunt! anummnnopvrmnne yiu’lo!t’oI type I �pt’ctm�al

ciuaniges inn gtminit’a pig liver uimicroisounmt’s

(‘.Fbib!e 3). Neither of thneso’ conmmpounntls, how-

ei’et, I)roiolutCeol a tletectbihl(’ spt’ctn’Inl chuanuge

i�ithn lidn’ennlit mimicrnisoimumt’s. ( )nm tine nuthn(’r Imannol,

p-cInloro-�\-tmmetIuvhatmihmnue iim’no!mnct’d type II

shiectl’a ivitIi bot in 1mver binnol adrenta I mmmicn’ot-

Hexobarbitat(3 3mM)



.1 l).s’(ttJ)tloinutnoixnnon (lint! Pitt fltiii(l (Of goounea pig butt (lin(i (iOlt’t’inalno tet’ni.sonnto’.s i uoo/tieeo/ it!,

t’(lOlOti.S .Stil).St(lin(’e.s

All conmml)(ntnnnnls, except cnon’tistul , wen’e ahtlt’tl as b-i iilot en’ stnl not innun. (‘0 nrt iso 1 was :ntloled inn 10 30 � 0 nf

(‘t Inanmol The i’efen’einno’ (‘mnv(’tIc m’e(’eived the same :onmonmuit nnf time respect ivo’ snnlvennt -

lull plo

llexobarbiilnl (0.33 -3.3 mum ) 421 388

Anminnopyrinie (0:33-3.3 �t 1 421 :386-388

p-Chil(iro-.\-nuethmvlloniilimio’ (0.7 nnmmn :392b 421
(‘ort isoil (0.02-4)10 mum) 420) :385#{176}’

(‘ort isol 21 -snntlionmui smncci nato’ (0,2-0,5 nmmml) 412-- 416 378- 383#{176}’

A dlnslm denmot es mint visible im:nk

I3mntod platt’amn.

\\eak t ype I ; nn’rasinnni:ol Iv. lit nwev(’n’, spent n’al clianiges wem’u’

speo’t � o’viuho’unt.

390

11110 ii??!

ii 393#{176} 420) 11
(hr 423 388 I

iIv 421 :388 I

tonI nnhsen’vt’nl nod at t mines a I yp(, II

0.02

0

-002
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0.)

0..

‘V

.0

0
It’

.0

424

(3).

Conil iound

LIVER ANt) ADRENAL MO)NO)OiXYGEN.-�SES 227

‘I’Amum.u.1

I,iver .�oircn;nIs

L�Iiniimuni \4boximunnm Iu’lnu’ \Iininiuni \Iaxiniuni ‘I’vjno.’

/�Cortisol(167x10M)+ Hex obarbital (1mM)

- ‘-.Cortisot (3,3x10�M)

Wave-length (nm)

t;. 5. LJJ’o’(’/ of /0 exoba rio i/al (nit itt nyu t iii (/0’ of lint’ (‘it (lit qes 0,0 (1/0.50) 01)01 it(’O’ tin to 0/mo’ ii oil itt 00’ l’(t.Onttt (‘5 p tool ti(’t’Oi

buj corlisol
J�.�lmt�Im n’tnvt’t to’ t’tnmtt Ini itttt nniicu’n)st)tumal S(msl)emisitnit (3.3 tug nnf lot’ nt ui ut ) Inmini 50 nummu Tm’is-(’t hinllo’r, 1)11 7.5,

inn a litnal vnnlnmnmnn’ nnf 3 nnnl. . ‘ . ‘ , cnnrt isnni (0.01 in inn o’t liamnool ) was Inolnie(i ton tines:nnmiplen’imv(’t It’ at :n finn:nl

connt’ennt mat inmi of 3.3 X 10”’� in. -- , hint hi lie s:nmnuplo’ amid m’u’fn’n’emtn’t’ n’imvt’t to’s n’nnmtt :nimno’nl I nmnmnhnexnninan’iiit il

(.�nrt sn 1 w:ns inkind tnt Ilie sanmn 1)10’ cii veIl e at a tint 101 to n tn’ unt n’:nIinnmi nof 5 )< 1tI� in . - - - , into Iin I inc sanim Inle

an tI n’(’fn’n’n’n ice t’unvet to’s en tnt 1 nm (‘(1 I mn in lnexn haul nitlii . (‘on’t msn 1 was adden I inn t he sIn ni� nb’ tin vet to’ nt a final

connnt’t’mittat ionnn of 16.7 X I0� in.

soummes. (‘oirt isoil otoi(iuct’tl Ii tVj)t’ I s1tt’ot m’ummu

(mmuittimmmuumm lit 42.’� titii annul nmbixinmmummm lit 38%

nmnmu) ivitim Ii(in’enulil uiuicn’osommio’s ; tine’ bnpplnn’eumt

It8 value3 (at 424 nnmmm)w�ns 4.3 -3.() X 10� .in.

K0 is tk’finneol os tint’ somi)sI nato’ coounu’o’mnt tInt inomn

wlmich yields a h:nl f-nnmaxi nm:nI ahsou’pt intnt nina mnge lot

he i nnnhicat ed w:nvele nngt in, as ulescriiied I)r(wit nnmslv

Sinmiilam’tv, coi’t isoul 21 -stlcciunlit t’ elit’iteu! a

ty1)t’ I 51i0�ct l’bi 1 cinanige ivitlu bit It’t’tulil mmiicm’ni-

sotumes, with hun Inhiplnrt’utt J’t. (at 421 tint)

of 4.8 X 10� n Urn tint’ (nthnt’i’ inhititi, with

liver uumicn’osoinnt’sboith o’otummpoitmnmolsvitloleol a

weak type � sl)t’0�tn’t1m1i inn unost txpeu’mnmuennts,

altimotughm at- tiunt’s tinny t’hicito’d nno sheet nil

cimaunge oin evenn gbuve a type II spectrum.



snuhuble suubst n’att’� by hivt’n’ tuui(’t’tnsoimmio’s,

N’AIiPII -‘--#{176} Fp (Cvi. c n’u’dino’tase) -‘

.111 -1- U2

V

(‘yI. P-450

.10)11 .4- JJ,,o)

X /O�.m!

1 .67
:3.3

5.0)

7.0

16.7

:�. :3

5.0)

16.7
33.0

- 0.00!)

- 0.013

- (1.018

- 0.019

- 0.019

+ (1.00)5

0.009

+ 0_oil;
+ 0.01%

tiit’nm tint’ nobst’rvbntioonm timlnt tint’ (‘vttnol’int’O)time

I �-430 lt’vt’l is huighuem’ imu bnolrt’mnlnl thulium iun liver

muuio’mosommmt’s (see Ibiblt’ 1 ) would suggest- timat

time to)tbnlIimntounntoil’this j)iguumenntis nnot-m’Itte-

hinmiitinmg mu tiut’ ooxiohlitivt’ olemumt’tinyllntio)mm 0)1’

w-Iuvoln’oxvlationo m’ebictionus, siti(’O’ thit’se activi-

- - t it’s lilt’ o’onnsidu’n’Inbly I nigh men’ inn liver timani

.�itsoorhancn.’ litttt’tihil ummici�oisommmt’s. ‘fhnis is inn Iicctirt!aumce

424 rnn’n 388-39() moo i�itin thit’ oib5t’n”�’liti(oti b’�’ I)li”�’i(’5 (‘I (11. (29)
I t rough I (peak i tinat st’x lintel species t!ifft’m’t’nmct’s itt tine’ rIot-c onf

- (lrtng hmyohm’oxvlatioinu mm liven’ nmicmo)so)nmt’s lire

nit it c(nm’rellnteol i�’it It sinuihar o!iffeu’e’nmct’s iii the
0) .(X)(i ulistn’ibtntioonu of cvt-oo’hnn’onmue P-430. Hoivever,

0) .010 thit’ j)(issibilit\’ thmat spt’cit’s, sex, loud tissume

0)015 difft’n’t’unces itt time’ catalytic pm’onpt’rti(’s of

0� � cvtochuronnue P-430, rather timann its connnct’un-

trationn, lit’t’ respounsiblu’ for sunt’hm lack of

o OR)” coil’m’t’hhntiooum canunot. ho’ m’umled out.
0.Ot)25 hut’ pu’t’st’nmt fitudinug thibit, itt count n’IiSt to tine
o 0095 sinmmilar NAI)PH� cvtochmroimue c m’eductase
0.011 activities inn liven’ auno! aolrenmlihs, time t’Iite of

rt’olunctiomn ouf cvtochmmonumme P-430 is nmuchm lowen’

inn ao!n’t’nnal tinanu imn liver inict’u�so�tmmt’s (set’

l”ig. 2 ) mmmay bt’ taketn ton innelicate t mat cytoi-

t’lnn’oumme P-430 m’etlunctaso’ butch cvtochronuue c

rt’dtmo’t:nse ltl’t’ umot itlt’tnticlil enitities. This inn

ttmrtt stmggests that- tine rate-linmititmg stt’p nmmay

inmvohve a vet uumkunownu facton’(s) as a numedi-

aton of’ e!e’ctronn flow from time’ flavoiproteinm

to cytnicht’ommut’ I �-430. Howeve’n’, tiuo’ possi-

bility shmoumltl alsot bt’ cottsideretI that cyton-

cii t’onmme’ C IS tiout tine Oipt-irnmbtl t’iect-n’t)tt bncceptoir

for time’ flbnvonprot t’in n auto! t 1merefenre its rat t’ t)f

m’t’elumctionm cbitnnmot be ust’el as a ummeasure of tint’

activity of this t’nnzvme. Nevem’timeless, even

ivitit niuetmaolionit’ as Intl t’lect-ronn bicct’pto)r,

time’ m’ate of NAI)PH oxidat-ionn wit-In liver

nuicn’osonumes was of Inbout- time same nmaguni-

t ttelt’ ItS \Vithi IidIt�t’InIil rm”nicrosotmues, proviolinug

ftmm’thnt’r 5Up�)Ott foin’ tine hnypothnt’sis that time

NAI)PH-cvtoichmroinuu’ c n’edtnct-ase is nmot

m’Inte-hinu’nitimmg itt tint’ oi,’em’-ahl inydi’oxylat-ionmn

n’t’bictiolu.

l’innbothv, tint’ ratt’ (if reoitmct-ioni of cyt-o-

chnm’oinilt’ I�-430 oir of time cvtocinronnt’ P-430--

22% KUt’m’1’�R .‘nNt) OtIREN It’S

l’Amnn.n: 4

EJJecl of inn-xooboioh un I out no o�gioo / to oln’ nj on ito .sonl

-t it(Ioieed S/)e(’ltaI cita age iii adro’utal no icroi.s’onte.s

Mi o’mnnso)nnles m�en’e olerived fn’n nnni adrennlnbs I) tooled

fn’nnm st’vemn malt’ goniunea pigs. 1’�loclm convel Ic on nnn-

I :ninnt’ni :3.3 nnmg nof umuin’rnosomal pn’o)tcmi bnnntl 50 nmnmn

‘I’n’is-(’b innnllem’ (1)11 7.5) mo a huual vnnbonme nnf 3 nmnl

TIne inidit’ated o’omncennt mat inonns (nf t’non’tisnnl� nh-

Ibninnent liv tInt’ botl(lit ionn ouf varvmnig anmooinnnts of a

0.01 in o’t hmlounnlie snnlint innmn of n’oou’tisnol to lint’ sanno plo’

on nyc tIe. Tine n’efe n’en ne ti ovet to’ n’eo’eived a to nm’n’(’-

spnnmidinig vnnlnnnite of ethaminol. Whien’e shmowmt, 0.0:3

nub nnf a 0.1 ii aolnne(nnns snbont innnm onf hnextohan’bitlob was

anitlu’d to i)n nI ii on uvet It’s. The baseline was :odj nnst eol

Inn etu mInI 1 iglit ni nsnnn’pt ionn , Itni(I (‘tintiso! wnns bn(ltled

Ion I lie s:nnn pIt’ t’invet Ic 105 ulo’sc n’ilneth ahonve -

llo,’xonln1or-
t’oortistnl mint

(1 nimnu

Iii annot int’r st’rit’s of’ t’xloen’inumenmt-s we ob-

sen’vt’d timlit hnexoban’bita 1, ivinicit ohiol nuoit h)l’oi-

tltno’t’ olt’tt’ctabio’ spt’o’tn’al chnauugt’s ivit-Im

aoln’ennal nmio’nisoinmmt’s, nnt’vt’n’thut’hu’ss o!inuminmishned

time magnnittmolt’ oif tint’ cortisol-inntlunct’ti

spt’ct ral ci nhinnge inn thnt’se nnicn’ousontumt’s (I”ig. 3

and Fable 4). �imi1Inrty, inexobarbit.al lintel

anmiuuoipvn’innt’ initerfereol with tInt’ tviit’ I

spect.n’tmnu produmceol by com’tisonl sticciumbite.
Ihnw’evu’r, tInt’ extent tnf iut’xobarbitbil innten-

f’erennce olinmuinuishmed ivithu inucn’u’asinmg conmcenm-

trat-io)nns of cortisot (Table 4).

t)tSO’USsION

lint’ avliillnble eviolennce suggests thnbit cyto-

o’Inro’nnut’ P-430 is timu’ t(’rfluinial oxio!Iist’ in-

volyed inn time numoinuooixygeunase i’eact-ioimus

clitbityzed by nmicn’osonmmt’s fronm both tivet’

annul aotrennals. Thins, if it is assumnmed that time

seoiuenmce of t’lt’ct n’onn fl�. mm gtminmea pig

atlm’t’tmal numicrosounes is idenntical wit-hi that

which has beenn oftenn tlescribt’tI loot tine

nmixeol-fimnnctionm oxiuhhotionn oil yariotts lipid-
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substrlite conmplu’x nniy be time rate-linuuting

step, Ii5 inndicate’d by th me presentt observatio)tt

of a bower rate (if ro’oluctionni of cvtocimronue

I�-43O inn aelrenual nuicronsoinmes than mm liver

microisomes. It hilts bet’un suggested by Gigon

el al. (10) that tint’ rat(’-lifliiting step numay mu-

volve tint’ rate of rednctiontm of time cytochmronue

P-430-simbstrate co)nml)lu’x hub! imot tinlit tif the

substrate-free cvt-ochmroonmt’. Hence it is 905-

sible thuat time faster inuitiai rate of cvto)cinronue

P-450 redimctionm itt tine liver as compared

with time aelrenmals is clint’ nnerelv to time liver

ennzynue beitmg bouumd to atm “enuclo)geno)us sub-

strate” ivhereas inn thin adrt’nmals it- is time rate

t)f reduct-ionm of substrate-free cvto)cimmc)me

P-430 t.hmltt is nut’asuro’cI. Tho’ bipinasic nuliture

of time rat(’ of cvtoichmronme 9-450 reduct.ionn itt

liver microsonmues anne! tine monmopinasic rate imm

adremmbil micuosonnes nnay be an inndication of

time presettee of sunbstrate-bound arid sumb-

strltt-e-free cvtochnrome 9-430 itt time m’espec-

tive nuicrosomes. However, time Iibst’tmCt’ oil a

bipimasic rat-c inn time Iiolrenats after tint’ aclcli-

t-ioni of a ‘‘simbstratt’’’ such as cortisol (set’

Fig. 4, iumset) oioo’s mit suppoirt time above

explatmatio)ni. A nmort’ likely possibility is timat

time cytoicimm’oinmt’s frotnu tint’ tw’o orgbilms eitlmer

are strumctunralhy o!iffo’n’ennt or muut’rely bt’hnave
differently tinuder thmt’ innflunence oif thmeir

respective nnicroennvironnnnmt’mtts.

Gigoun ci a!. (10) m’eportetl that onnlv connmm-

I)tntntds ivhmichm fornu tint’ type I sb)t’ctrbi cnn-
hmannce tint’ m’ate of cvtochnronue 9-430 rt’dunc-

tioun itt rat liver numicrosonmmes. Out’ obsen’va-

tiouns withn liver aumoh adrenal nmuicrosoinuues fronm

time gniunel-t pmg sumpport timese’ conmclusiunnms.

Moreover, itt ounr imanutls, a giveim conupouumtl

was found to enilmanmce tine rltto’ of Cytochmrom(’

P-430 ro’dumctiooum inn nuuicrosouuut’s from onnu’ u)f

time tissues wimile it hat! nuo effe’ct out nnicro-

sonmes from tine other tissue. Thtis stinmunlationt

or lack of st-inninlationm of time rate of o’�’to-

chrome I �-450 rec!uct ioni coulo! be correlated

w’itim time fornmat.ionn or absennce of time’ type I

spectral chmanmge in tine’ mnicn’oso)nmes fromn time

respective tissue. Tints, tIme aclclitionn of

imexobarbital on’ anminuopvrinme to) liver micm’en-

sonues a-ne! time addition of con’tisol tot aelru’nmal

nuicrosonmt’s produncee! time type I spectral

cluange anne! eumhnauuceo! time mate of cyt-oichuronme

9-450 reductioun. Out thmt’ u)thner Inannot, inexo-

barbital anmo! anuinmopyrinme, whmicim oliol nneit

yield spectral chmannges inn a!n’t’ntal nmicrosonmme’s,

blunt! cOt�t isoih annul cort isol sUccinnhite’, winicin

l)r�ehmCee! (inuh\’\Vt’lik or unottype I spectra mm
hive’n’ nuicro)sommuu’s, otiol nnoit Iiugnmt’nnt time rlnte

oil d”’to)chi m’onuu’ I )_43() reottict-itnun mm t-hm(’st’

nmicrosonies. Simiuilarl�’, 1)-elm it nro-N-methmy I -

aumi!inte, whichm yields a typt’ II spt’ctrunm w’itiu

ao!n’enmal blind liver mmmicn’osomno’s, o’it.imer mad unon

effe’ct or, tnt higher co)nncentrationnms, inninibitt’!

t.htt’ rate of cvtochmronnmmt’ 9-430 rt’(Iuctioun.

It- is of plin’tictntlir innt-erest- thulit- Ii givo’nm

conmpoumnmd, stichu 115 conrtisol, c�uin inuduce’ e!if-

fen’u’nut spect.rlit changes inn nuicn’nsonuuues fronnm

tine sanue tisstmes mu eliflerenit species lintel inn

nuicn’osomes lroni ohfferennt. tissues in thit’

slinme 5j)ecit’s. \Viut’m�o’his ivith guminnebi pig

li(I1�t”tiIi! n”nicm’oisu)tumt’s bt it In cotn’tiso! aunol corti-

so! suucciumate elicit iiroumottnucu’d tvjs’ I spec-

tra (see Table 3), cortisol pronounces Ii \�‘t’Itk

tyjit’ I I spo’ctrumuum inn boivinme Iio’lrenuat coirtt’x

numicrosotnmes (30). Inn rbit liver ummicrosonumes we

wert’ bible to substauntiate tine firndinngs of

Schnennknmmant �‘i a!. (3) that cortisoil �‘melds It

‘‘nmuoc!ifit’t!”tv1)e II spectrunuum. ()nn time othme’n’

haunt!, w’mth guninnea pig liver nnicrosonuues, hot in

cortisoh anuol coirtisol sunccinnbite at- times

yit’loit’oh typo’ I sb)t’ctrli tof low tmiagnmit.utle tin’

elicite’o! ttti sI)ect nttt o’hnatigt’s, w’hut’reas We

ouulv tocc:nsionnativ observed a type II spec-

trunmm.

Iii tint’ guminne’bi pig both hoe!rt’nubil amid livo’r

pI’t’liltrlit ionms an’e abht’ ton connvt’n’t (‘onrt.ist it t-o
2a-hnyo!roxy anmol 6�3-hn�’etrooxv dt’rivatives

(17-19). The rbite’ (if iiyolroixviation of

cowtisot was substanitially higher witin

adrt’nnlil hol’t’lian’ationus timaun ivitin liven Prt’i)bt-

rlitionms. A possible cainse’ of timese difI’erennces

nuay bu’ related to time low elu’gru’u’ of mit-er-

act-aum (if (‘Ortisol with liver nuuicrosontes o’onm-

pan’ee! to that. with lioirennal immicrosonmues, as

obsu’n’vt’oi in our spectral st umohit’s.

Tint’ fact. tiubit- Iinmuinuo)pyrinu’ is mlut’tlihoolizt’d

by booth adn’enah aunti tive’n’ nmmicn’osonmme’s

denuonnst rates that. spu’ctral chuarnges may nnoit

nmecessarily reflect tint’ ability of a numu)muo-

oxyge’nuase to uumetaboilizt’ a givt’nn conumipounund.

Like auuminmopyrinme, inexobbirbitbil WIts founnid

to vieltt a type I spectrunmm wit in rat- liven’ (3,

10) oi� guinmea pig liver (see Table 3) bunt pro-

duct’oI tint spe’ctm’al chulnunges with attrt’nmal

nuici’osonues. ‘fo our krnowledge, t hme’re have

beenn no studies win ichi compare tint’ rate of

tmmt’taboiisnum of hexobbirbital by guinneho pig

liver Itnn(I bidretmal nuicrosomes. However, in
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I im’t’hnmmin ibiI”\ tX �it’I’ititt’t it 5 \\‘t’ obse’m’u’t’o! tinbit-

hiOllt’nibit nmmicmonso nnmmes ummetabn niizo’ int’xoobbin’bitlnl

bit- Ii I(O\\ t’l-itt’. t”unm’tlmt’rmnoin’t’, tIme poussibitity

tiibit binnelimmg oil’ Int’xonbbirbital ton’ oof Iinunnnoi-

jiyn�inie’ d’litt oi(’cui� witin(otmt att Inl)I)bnm’t’tnt

spe’t’tral t’lnanugt’ \\IiS innvt’stigbntt’tI. ‘Flit’ ooh-

st’rvat-iouus t hint- inn liulrt’umal mi(’m’(osomes

Inexothai’bital inutt’rfe’rt’s wit It time’ inmo!uct ioint

oil type I shie(’tn’Ii by cortist)t (see’ l”ig. 5 blunt!

lable 4) aumol timunt. boit-hn binmmnmopvriume anne!

hnt’xoiban’bital iunte’n’fe’re ivithn time s1)o’Ctm’lil

ciuantges prooltmce’oI by o’oortisool sunccintato’4

stmggest t-iiltt binnolinng ivitinonint Ii colncotuuitlnnmt

olett’ct-able spt’ct rbil ciubinnge niay occun’. Sup-

poim’t. foot’ thus inypot-hiesis cbini bitsoo be’ o!t’rivt’!
fronumutimo’ finndinng that tint’ inutt’rlt’renmceivithi

tInt’ (‘ortisol-inn(Iuct’th spectm’Ii inn bieh’t’nnbnt

nmmicm’osoinumt’s by Iuexobhim’bithi! camn be elim’ninu-

ishmed annul eyt’nttuatlv ahnimoist ehinninnate’oI by

inne’n’easinng tint’ o’otuncetnt m’bitionnn 0)1 o’onrtisool. Sitcin

birudinng of int’xoobambital oir of atuumni�)ymmnnt’

umuay ooccur at time samuue’ sitt’ whnicim tnormmma!ly

binds coirt-isoot,our at- Ii diflerennt- site’, wit-in a

result-limit a!teratiomn inn time bitudinug affinnity

0)1 cortiso! by adro’nnlil nmmicroisonme’s. I �resenitly

ive cannnnoit (tistinugumisin betw’eenm timese two

jot nssibilit ies.
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