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SUMMA nfl-

Time adminsistratiots of 3-metimvlcimdlltmmsthmrcmmc to rtmt.s causes time fornmatioms of cvtocimnunme
P1-450, a vaniatst of cytoclironse P-450. Onse coticept holds flint cytocimnonme P1-430 is fornimed

ms-lien :3-methylcumolanthretme or onme of its nmetabolites conibitmes irreversibly ivitis time ty�)e

I binmding site of previously existiisg eytoclmronme P-450. Atsotimem’ consecpt subniits that cyto-

cimrome P1-450 is synstimesized iimdcpcnodenstly of cytochronme P-430 amid very I)robabl� does

imot constains 3-metimylcimolanmthmrenc om� omse of its metabolites. Time cunncnst studs- sss�Iponts
the second concept. \Vhen pimenobarbital, atm agent kimowis to inmducc time synstimesis of (yto-

cimrome P-450, and :3-metim�’leimOlanmtimnenme tire administered sinmimitaneously, mmmicrosomimal

levels of cytocimrome P-450 henmoprot.cimm, time binding of imcxobtitbitai atmd nmnsiiinme to tisis
hemoprotein, and microsonmtil 3-mctimyl-4-nmethylanmimmoazobcmmzei me \-(lcnmetilylasc act iv-

ity are elevated nmearly to time sisnis of each of timcse measuremmmcmsfs obtained svimcnm time ins-

ducitmg agents arc givens sinmgly. It is-as reasotsed that if cytoehronme P1-450 results sini�)ly

from the formations of a stable evtoehmronme P-450---polycyclic imyd!nocarbon eommsplex, time

P-450 hemoprotein obtainsed after sinmultatmeous admimmistration of phmemmobarbittsl and! 3-

methylcholantimrenme sisould be cnmtircly mm time forns of cytocimnonme P1-450. Studies of the

induction of cvtoeliromcs P-450 and P5-450 led to time cotmelusioms timat time two) imemoprotcinis
are synthesized independeistly of each other. If 3-nmethmylcimolatstimnene om� omic of its mimettibo-
lites is incorporated into eytoeimronmc P1-450, time process nmust occur (hmrimsg time synitimesis

of nmeis imenmoproteini.

1�revious 1)ublictit.n)tss fnonm our ltibortt-

tory simoive(! timat time admninsist.ratioms of 3-
methmvlcholatmtimrene timid! other polvcvclie
imvdrocarbomss to rats caused! time insductioms

of a microsonmal P-450 imernoproteins ivimieis
differed in certaims of its pim�’sicts! ams(! bio-
cimcmieal cimaractenistics from that found

ins Imepatic microsomes obtaitmed fronn sin-
treated animals or animals ins isisicis time

microsomal drug imydroxylase systcnm had
beets insduced by pimenmobarbital adnminsistra-

These studies were supported by United States

Public Health Service Grammt GM 15477.

tioms (1-6). ilmis iienmmopmoteitt isnms msztmmse(!

e’s-tocimrotmme P1-450 to desigmsate ti pmeviouslv

unsreeogmiizcdl species of cytocimnomime P-430.

Because it is Is(It. founmd ins immeamiinmgful

amoumsts ins time livers of unstreated mnifs

ansd because of its :t�)ptorenst Itiek of a type

I bindinsg site, cyfocisrome P1430 mmmigist.

be timougist (If tiS ani tiberrant cytocimronme

(4). Cytoehnonmc P1-43() is frequemstlv me-

ferred to as cvtoeimrome P-44S because it
gives a nmtiximimunm absorption I)eak at 445

mj.n rather timtmms at 430 mu isimems it is ye-

duce(! timid! conmbi mmcd with etirbont iiiOn1)N ioIc
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(7) . Scimenmkmtits timid associates (5) proposed

t.imtit time cimamsges seems ins mierosommmtil imcmo-

1)m�f(’it5 aSter adnminmistratiomm of polycyclic
ilv(inolcarbomms result sinmplv fronm time irrc-

vensible addition of time imm(Itseimsg agenst, or
otse (If its metabolitcs, to) time type I binmdimmg

site of tititive evtoehmronmmc P-450. Otimers
htti�e argued timat cytochmronme P-450 results
fronsm time biosymitimesis of mmciv isenmoprotein
ssiti iout irmconl)orationi of t he I)ol�e�elie
imvdnoearboni or omse (If its nietabolitcs (4,

7, 9-12). lime cunnenst studies sup�)ort time

latter \‘iess.
Si nmultninmcous tidmi ntistnation s of maxinmal

stimimulatory doses of 3-nmctii�’lehmOhimmtImrcmme

amid I)imems(Ibanbittil to rats causes additive

or tietmrly tid!ditivc stimnuitm.tioms of nmiero-
So)mimttl levels of P-450 imenmoprotcims and

3 -mimet livl -4 -nmetimvlamumtoazobenszcne N-dc-

methvlttse activity (1-3). If evtocimronme
P1-450 is sin’sply a stable cytocisnome P-450-
1)olvcvclic imv(!rocanbo)ms conmpiex, it simouid

be expected t.imtit ssisems 3-nmctimylc}moittms-
thremse amid! pimensobarbital tine givemm simul-

t.titieotisly, time I)(Il�c�c1ic imy(!roearbomm on

its nmettsbolitc ivould comubimsc isitim time
cvtocimronmc P-450 thirst. fornmcd its a result

(If Ilimentobanbital adnmimsis��trations a.5 is-cl!
as ivitim that isimieim istms j)rescnmt immitially or

ivim icim resulted from 3-nmethmvlcimoltinmtimrcmie

tretitnmemst. All of time nicssl�- fonnmed P-450
imenmoprolteus ShoUld be mm time fonnm of cyto-

cimnonme P1-450. Immstetid, it appettrcd to) be

tin nmixturc (.)f evtoeimronme P-450 tmnsdl evto-
cimno)mne P1-450 tiittt (I1it� mmmigiit expect to
fits(l if cacim of time imemisoproteimms is-crc fonnmcd
inuleiwmmdentiv (3, 4). This ins itself might

disilose of tim(. Co)Isecl)t of a hennopr.teinm-
poivcvehie imy(Inocanbots complex as time cx-

plamitmtiois for time formatioms of cytoehron’me

P1-450, except. timost it canm be argued that.

j)im ( f mobarbital amid 3-mctimylchoiammtimnemie,
botis (if mshicim pro(Ilmcc a type I binmding

sI)eetrtmmmm ivithm microsonmes from time rat,
nmav compete for time t�l)e I binsdimmg site

in, VitO atmd prevenit all of time imenmoprotein
fnonmm eombininsg ssitis 3 -nmetimyieimolatmtlmnemme

or onse of its nmet.ttboiitcs. Time ummstabic cyto-
cii nonme P-450-pimcnmobarbital complex timus
fornimed ivould dissocitite during preparation
of time nmicrosonmcs, witim cyt.ochromimc P-450

beitig retainsed in time nmierosomcs amid phe-

nsolbarbitai beitmg released to time super-
nsat.tmmst fractions, w-imereas time stable lienmo-

proteimm conmplex fornmed witim time poiy�
cyclic lmvdroearboms (cvtoeimrome P1-450)

isould remttiti its time microsonmes. rn cur-
remit study is-as designied ins eonssideration
of timis possibility.

Pimensobarbital sodium amsd 3-nmetimvl-
eimolti.mstimrcmse ivere givens to male Simoimsens

rats (100-160 g) immtnapenitoneaily ins amounts

kmsowns to produce maximal or nmearly
maximal inductive effects ivithitm 4 days.

Groups of rats received citimer (a) phenso-
barbital sodium (40 mg/kg/day ins 0.9 %
NaCl solutiomi) , (b) 3-metimylcholansthrense

(20 mg/kg/day ins corns oil), (e) both of
these iisduciisg agenmts, or (d) 0.9% NaCI
(II’ corns oil (control group) for 4 days.

Pimemmobarbitni adniirnstrations ms-as then
stopped and daily 3-metlmylcholaisthrene

adnminmistnatioms ivas conitinsued ins till ansi-

nmals that imad beers reecivimig 3-methyl-
eisolanmtlmrenme , ivisetimer is-itim or is-ithout

pimensobarbital, unstil the rats ivere killed
015 successive days of time renmaimsdcr of time
9-dlav experinmcnst. Livers iscne removed 20
imr after time last imsjcctions, amid microsomes

(105,000 x �j pellet) were prepared as de-
senibed previously (2) amid used oms time same
day . Time nmierosomal preparationLs were

a.ssaved for total proteins anmd total P-450
imemo)pnoteinm (P-450 + P1-450) constenmts,
the ratio of time ethyl isocyanside binding

peaks at 1)H 7.4 (A455:A430), hexobarbital
(type I) and ansilinme (type II) binsdinsg, amid
3-mctlmyl-4-metimvlanmimsoazobeiszemic and
ethmylmorplsinme N-demethyia.se activities by
methods described! previously (2-4) . These
mea.sunemensts is-crc selected because timey
reflect time relative anmounsts of eytochromes
P-450 and P1-450 its time mierosomcs. Thus,

ansilitme bimsdimmg, time A4455:A430 ratio), timid
3-nmcthyl-4-metimylaminmoazobenszense N-

denmctimvlase activity increase ivitim time

formations of cytoelmrome P1-450 that follows
3-methvicimolansthrense admimmistrations, w-imile
hexobarbital binmdimsg is reduced timid the
rate of etimylmorpimimme N-demetimylation
is unsaffected or reduced slightly (1-6).

Pimemsobarbital admimmistrationm itmereases all
of these measurememsts with the exceptions
of the A455:A430 ratio, isimicim renmaimms umm-
eimanmged. Time effects of both indueinsg
agemsts are essenstially complete after 4

days of immjeetionm. Fronm previous experience
it is-as expected thiat changes ins time micro-
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somes that had occurred as a result of 4

days of phemsobarbital adminsistration would
gradually disappear after its discomstinsua-

tion and would no longer be evident by time

9th day of time expenimenit. Time properties
of microsomes from rats that had beens
treated with 3-methylcholanthmremme for 9
days were expected to remain essenstially
unchansged from the 4th through time 9th
days of time experiment. At the cmtd of time

experiment the properties of time microsonmes
from animals which had received! botis

inducing agents were expected to depemsd
uponm whether or isot cytochmromc P1-450
results from time direct combinmationi of
hemoproteims and a polycychic hydrocarbon

to form a stable complex. Simortly after time
discontinuation of pimenobarbital admitsis-
tratioms, residual phensobarbital should be
removed from time anmimal b� biotramssfornsa-

tion, thereby eliminating anmy competitions
it might have exerted previously its preveist-

ing the polycyclic hydrocarbonm from com-
bining with the type I bitmding site of cyto-
chrome P-450. The reactions betss-eenm evto-
chrome P-450 and 3-methylcholanmthrense
would then be unimpaired by pimenmobarbi-

tal, amid the nseivly formed cytocimrome P-450
which resulted from phenobtirbital ad-

ministrations w-ould be coniverted to cyto-

chrome P1-450. Time level of cvtochmrome
P1-450 mm time microsomes at the emid of time

experiment is-ould be higher timams flint
seen in animals ivhich hind received 3-
methylcimolanthrenme, but t5dI pimenobtirbital,

by amm amoumst correspomsdimig appnoxi -

mateiy to time cytochrome P-450 formed as a

result of phenmobarbital adminiistrtst.ioms nminsus
the amounst of cytochsrome P-450 lost durinig

the biotranmsformationm occurring ishile pime-
niobarbital was depleted. On time otimer hammd,
if 3-methyicholanthrene or otme of its

metabohites does nmot combinse directly w-itim
cytochrome P-450 to form eytocimrome

P1-450, ansd time tiso cytochromes tire

formed by insdepeisdemst processes, at tise
end of time experiment time cytocimrome P-450
thirst had been caused to appear as a result
of pimensobarbital admimmistrations is-ould imave
disappeared, leaving only time cytocimrome
P1-4.50 timat hind beens caused to appear as a
result of 3-metlivlcholansthrcmme adnmminsis-
tratioms. Time latter should correspond
approximately to time amoumst of cytocimnonic

P1-450 observed ins nmicrosomes frolnm rats
ivhicim imad received 3-met hmylcimolammt Imnemme

omilv throughout. time expeninmenst. Tin (latti

prcsenmted ins Fig. 1 simoiv time latter tiltertia-

tive to be time case.

At time ens(! (If 4 diivs of combinme(l tidmimimsis-
trationm of pimcmmobtmnbital ninmd 3-nmct.imvl -

cimolantimretmc, time immerease ins mierosonmal

commtenmt of C()-binsdimsg �)ignmenmt (P-450 +
P1-450) iva.s about. SO � of time suns of that

seemi ins microsomes from rats ishieim received

time two imi(!Ucinsg agcnmts singly (Fig. 1A).
By time end of 9 days, levels declimmed to)

nsornmal ins nmmien(Isomcs from anmimais wimicis

had received pimenmobarbital alone for 4

days. Time constenmt of CO-bimidinig �)ignmcmmt
of microsonmes fronm aiminmais ssimicim hind
received both inmducing agents dleehned
omsly to time level observedl ins nmicrosonmes
fronm rats isimicim had received! 3-nmethi�-l-

ciiolammthrenmc alomme . Sigmmificanmtly, l)iirtm lie!
rates of deelimme ins CO-binmding pignmmemst
ivcrc seenm its time microsomes fronmi these

two groups (If rats. Conmconmitamitlv, time
ratio of time 455 mmmvtimid 430 mj.s peaks rose
iii nmicnosomes from time group receivinig botim
indueimsg agcmsts, to time level seen ins mmmicro-

somes from ansimais ivimicim hind received

3-nsetimvlcimolansthmncnmc ommlv (Fig. 1B). Simice

time clevationi (If this ratio is inmdicat.ive of

the formations of evt.oclmronmc P1-450, it is
appstremst from time figure that at 4 (lays time
mierosomes from tise rats receivimmg both

inducimig togents commtaimmed a mmmixtune of
cvtocimromes P-450 timid P1-450 timid thntt

duninsg time I)enio)d fronm 4 to 9 days tin cyto-

chronic P-450 flint hind resulted fnoni
pimenobarbital insductio.Ins distmppeane I , iettv-
inmg onmly the eytocimromc P1-450 timtit hind

resulted from 3-nmetiiylchmolamst.im remme maine-
tiots. Thins, isimcmm Pt1�t5 A atsd 13 of I-ig. 1
are compared, it is seems that botim quamstita-

tive and qualitative ehanmges occur iii tue
isemoprotenm is-lieu time two indueimmg agents

are used in combimmation, and tistot tisese
chatmges favor time view that pimcmmobtsnbital

and 3-nmetimylcholammthrenc ims(Iuet i )1lS are
separate pimensomemma.

Both pimenobtirbital atsd 3-mctimylcimolatm-

thretme imscrea.se ansilinse bitsdinmg to) hiotimo-
proteinm (4). Ins F’ig. 1(1 it may be seeni timttt.,
whens used its conmbimmation, the tivo imm(iucitig

agenmt.s cttusedl ami imscrcase ins ansilimse bimidimig
isimiclm ms-as about 75 � of time suns of time
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Fm ( . I . lfl(lll.(t 1 Oil of (!/10(’1l 10/fl 0 P-450 (in (1 I� -450

��!/ /111( 11 ((b(1ibit(il ((0(1 3-,,, (til !Il(�hOl(iT( th iei� (

hats mmere givens llimemsolltiri)italsodiumus (PB),

41) mmmg kg (ltiiiV,imstralleritoma:(llv. fIlm-4 dtmvs tmmsd/

or :�-mmm(�tlm\�l(hol:mmithremse (\l(’), 20 mmmg/kg (ituly,

i mit r:(p(-rI I ommetilly, for 4-9 (ltI.yS. Livers were ne-
mmmi(v((l 20 hi- tift em time last imjection, timm(1 umicro-

5, (mImes ( 105 ,(K)() )( g lI(l I et ) msere l)rel)tm red timid

li5P( I i is I lie six (letenmumi mint iomss (I�5 time stm.iuie day.

Prel)arat iomis fon- spect.rtil St i(lies comsttmimied 1.0

mug �f mnicrosommmal lIr�teims lI(.-rmumilliliter. Immcui)tm-

tioms iisiXt tires ommtaimieol 0.4-0.7 mug of mnicrosomuial

Pmit ci ii lI(?m mumillil i t er . �Fime (-omscemmt rtoti omms-s of

:1 Isi I i is a mmd ii(XOl)tmtlIi t ml iiSe(l i ms t he hi mmdi mmg

stIi(liPS were 6.67 timm(l 2.5 must, respe(-tivelv. The

(((15(01(1 mat ions of etlivlnumorphine ami(l 3-niethyl-

4-mimei imvl oumi ms(Itmzol)emizemse (3-\1\I_\.B) use(1 iii

tlm( _‘s-(leiuletllyltitiOmi St li(liPs mvere 2.0 aniol 0.2

mliii , 1esll(Cl ivol�. Uesults are givenm tss per(-emstages

(If (�( lilt rol val ties, Wlli(li msere oi)ttunied mnsimmg

livems frllmum 12 limit retsted rats at the beginmmimmg of

I lie (-xllemimmmemmt . (iroimp ( commsiste(! of rats ivisichi

ro-(-eive(l (Imil\ � N ti(.’l (Im- ((Iimi Oil iisjo-(-t iomos

durimig time first 4 (lttys of time exl)erimenmt. Etichm

Phi mel)lesemits time mumetm.mmvalue obt aimme(I fronts

inmereases observed ssimemi etichm tigemit ss�tss
ti(Iminmist.ened sepnintitely . Atiihinie bimsdinmg

decreased dunimmg time 4-9-day period about

as ltil)i(hlV its timiemosonmes fnonm mats isimicim

iittdl m#{128}CeiVe(l both itmducimmg tigcmmt.s ItS 115

mmmienosomimes fronm amsimmmals timat imad re-

ceived pimemiobanbital tilonic. )Joneovcr, the
level at time etsdl of time cxpenimmmcnmt sstis time

stinme tts timat founmd its tmmienOsomes from

tmmiimmmais svimieim imadi receis-ed 3-nmctim\-l-
ciioitinmtimtenme Onsly, ivimicim tigaims supports

time view timat cvtdlcimnome P-430 hind dis-

tm�)peane(i (iunimig time 4-9-day period, leavimmg
o)Iml\� tiit.� cvtocimrome P1-450 flint resulted

fnonm 3-mimef.iivlcimolammt.i mnemme adinminsistratioms.

“I”ime dtita j)nesenmt mm i’ig. I I) conmfirnm the

observations t.imat I)hmemmobambitai i nmcrcascs
titm(l 3-nmetimv id molanti mm.etme decreases imexo-

banbittil bimmdimmg to imenmopnoteinm. Time

elevate(l imexobtirbit.t.il bimidimmg value seenm

imm nmicr(Is(Inmes fronm aninmals isimicim imad

received oInilV pimenmobtinbital (leCiimie(i napi(hly

after ssitiid!ntisstml of time dining amid aimmmost

neticlmc(! time comitrol level by the emmd of time

expeninmemst . Hexobanbital binidimig by immieno-

sonmes fmonmm tilminmals ssimicim hind received
botim imsducinig ttgensf.s declitied! to time sub-
nso)nnmtsl level seemi ims mmmienosonmcs fronmi timmi-

mimttis svimieh iitl(i received 3-nmdth\-lcimOltims-
t.imyenme dlnii’V. Not. otslv i�tis time miitigtmitu(le

of bimmdinsg altered, but ti qonahitative eimtitmge
its binsdinsg cimtimtoct.enisties also oecunm-ed.

Hexolbtinbital gave ts tYl)1Ct11 tVI)(. I bimidlimmg
spectitmtii ivifis nmicndlsonmmes fnonm Umitietite(l

atmol l)iiemsobtinbittil-tneafe(l tmnminmmtiis, isitim ti

five mats, tmlm(ltime vem-tictml i)ams imidictite time st.amsd-

art! errors. The mmunsber of dtvs refers to the oltivs

Otl ssIiiim inmjectiomms were givemm, mmot time day time

amuinumal was killed Wiii(15 WtiS 20 hr after t he last

immjectiomi.

I A. s (.l44,�_4:,o .1 � ; 100� � = 0.070 al)s(Irh-

timice umsit/nig (If l)r�teims. 2 J3. l�titI(I of � -
.1410) t(I -�CJ4io - .1490); 1(X)� = 0.70. � C.
.i(.1 � _ _1 � ; 1(XY( = 0.023 tmbsorbtomice iimmit/

mug (If l)r(Iteimi. � 1 ). _i(.1310 _.l � ; 100�� = 0.016

tii)s(.Irhamice mmmiit /nig (If protei mm . � E . 1()(Y -

012.0 nmj.snmoles (If fIIm-nmtildelivde flImnied �)er nmiili -

granm (If j)roteims ier imommr. #{176}F. 1()0#{176} = 487 mui,.-
nmoles �f fornitmldehvde fornmeol per nmilligranm (If

1)r�teimm Per hour.

* i)otted p(lrtioim (If curve insdi(-tites tiutit a

mumo(iifled spect rumis ms-:tS oi)servod ; vtil ties ms-crc

based (Ill _i(_1 ii:, - .�1 430.43:)).
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l)etil� nit about :�90 fl5�h amid a troughs at.
about 420 mn�.s. The imexobarbital bimsdiisg

spectrum seemi smiths microsonmes fnonm ansi-
mals treated ssit is :3-meth3-leim�inimst imnenme

gave a spectruns witis a peak at about. 415

fl/A tsmsd a trougim at 430-435 nmj.&. Wimens
botim iisducing agenits isere admimmistcrcd,
nmicrosonmes simowed a typical type I bimsd-

itig spectrun’s wit.im isexobarbital at time etsd!

of tue 4-day period, but 3 dtivs aften ivitim-

drass-al of time pimemmobarbitai time spectrum

chamiged to time modified type seems ins

microsomes from ammimais is-imicim hind re-

ceived 3-metim\’lciiolanstimrenme but ISO pimetmo-
barbital. This is ititerpretcd to nmettns that ti

mixture of cvtocimnonmcs P-450 amid! P1-450

existed ins time nmicnosomes of time amsinmals
givets both immducitmg agensts for 4 dtsys,

Iiti(1 timat after ivitlmdnaisai of the phmcnso-
btirbitai, cytoeism’onme P-450 gradually (us-
appeared, until by time 7th day its commcems-
tratiomi ins time mierosomes is�tts redsmced to a

degnee sucim tiitit time presetsee of cyto)cimrome
P1-450 could! be revealed by time nmodificd
spectrum givemm with hexobarbital.

Pimemmobarbital insduees inicnetmse(i mmmicno-

somal etimylmorpimine timId! :3-nmetim�-l-4- mmmetim-
vlamuimoazobemmzemse N-dcmetimvlatiomm , but
3-nmetiiylciiolanitimrenme imiduces time LY-de-

mmmet.imvlat.ioms of time latter conmpoumsd otmly

(1-3). 1mm 1’ig. 1E it cttms be seems t.imat the
itmcrcasc mm 3-mctimvi-4-mcthmvltsnminsoazobets-
zemme N-demetimviatioms obtaimmed tofter 4
dtivs of ntdminmistntttions of botim itsoiucimmg

agemsts is�nts about e(iutii to time simm of time

increases obttiinmed ivimems eacim of time agenst.s
is-as givems separately. After disconstinsunit.iomm

of 1)iieIiOb�mrbittil, time level of 3-nmmctimvi-4-

nmcthyianmiimioazobemszetse N-demethvlase die-

ciinsed to) tiitit observed ins mienosonmes fronm

amiinmals ishsichm I mad received 3 -nmet i i\-l-

chiolamitiiicnse o)nmlv . Timis e!cehimse isas esseni-

tit�thly I)nsrtiilel to timat seems ins nmienoso)mmmcs
froni ammimtsls ishsicim had received! pimetso-

barbitnsl otsiv. Etlivlnmo)rl)iminme V-dleflmcthmVl-
tise activity was sdlnmcishat less tiiamm nmornmtml

ins nmicrosommmes fronm 3-nmetimyleimoltsnithmrentc-
treated! rats dum-imig time 4-9-dtiy I)enio(!
(Fig. 1 l�’). � � reflected ins time dleciimme

(If etisylmonpiminse N-denmetimylasc secl5 after

pimemmd)barbittsl is-it imdlraisal ins nmierosonmes
fronm rats isimieis received botis inducing
agensts, time deelinme beitig someisimiit greaten

tlmttms t imat. observed i is nmicrosonmeS f;�onm
rats ssimieim hitmd received pisemiobarbital

omtlv.

rfi 5tU(lid�5 support time s’icw flint
evtoeimnonmmes P-450 tiIi(l P�-450 are svms-

timesized its(lehlletidletmti\’ of eacim other timid
tiittt cvtocimnon’me P1-450 does miot result
fronm ti direct commmbimmations of cvtochrome

P-450 svit.h 3-nmmetim�-icimoltststimnemse or or�e

(If its nmetabohites. If polvcveiic imy(inoear-

bonss or them nmetabolit.cs arc inseorpornted
imito cvtocisrome P1-450, time process must
ttcCOfl51)atm\’ time symsthesis of niew imcnmo-

proteins.

AC KNOiV LEDGMENTS

Time tint imors grtit efmmlly ackimoms-ledge t he able

techmsical tissistamm(e of I )r. Jots Teng timid �iliss

Viola Abilot t
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