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SUMMARY

Drugs have heeni classified into two groups depemu!inmg upon whether they form type I

or type II dlifferemlce spectra when they combine with microsomal hiemoprotein. Using

heXOl)arbital amid! aniline as representatives of type I amid! type II drugs, respectively, time

effect that time adlmimustration of phenobarbital or 3-methylcholanthrene might have on the
1)imm(himmgof microsomal hernoprotein to these d!rugs was studied. Phenobarbital prod!ucedl
marked increases in type I and type II binding, but 3-nmet.hylcholamithreime caused amu increase

in type II bimidlinmg onily. These changes in the bindhimig properties were reflected! in the oxidla-
tion of hexobarbital and amuihimme ; as the administration of 3-methvlchoiammthreiue to rats was

continued for 5 days, the microsomes from these animals imncreased their ability to oxidize

aniline, but gradually lost their ability to oxidize Imexobarbital. The type II binding site
was much more stable to digestion with steapsirm and! to storage in the cold. Thus steapsimi

or cold! storage prod!uced much the same effect omu the himmding properties of microsomal
hemoprotein as did the administration of 3-methylcholanthremme. These studies support time
previous conclusiomi that the adminmistrat ion of 3-methmyleholnuithremme causes the formation
of a new microsomah hemoprotein (eytochrome Pn-45O).

1 N TRODU CTION

Inn previous studies, Sladek amid Mammmuer-
ing ( 1-3) concluded thuat time administra-
tion of 3-mumetiuylcholammtimrene to mats causes

the appearance iii time hepatic microsomes
of a eytochronmme P-450 (P1-450) which is

different from timat foumid in untreated ani-
mals or mm those in which henmoproteimm has

been increased as a result of pimenobarbital
admimmistration. This conclusion was based

largely on the spectral differences seen
when ethyl isocyamuide was employed as time
higand for the redluced hemoproteins. The

This researclm i�’as sup�)orted by Lnite(1 States

Public Health Service Grant GM 15477. Part. of

this material appeared in abstract fornmi [Pharma-

cologi.st 10, 178 (1968)].

United States Public Health Service Pre-

doctoral Trainee (GM 01117).

2 United States Public Healtim Service Post-

doctoral Trainee (GM 01117).

sizes of time Soret peaks at 430 and 455 m1,

wimich appear after time a(hdition of ethyl
isocyanide, are depeiudent upon pH (4) . At

pH 7.4 the 430 nip. amid 455 m1.t peaks were

of equal size whueni hmepatic microsomes fronu

unutreated amid pheiuobarbital-treatedl rats
were errn�)loye(l, but when microsonmes fronm

3-methylcimolanthrene-treated mats were
used, the peaks were of equal size at. pH

6.9. Cytoehrome P1-450 also differs fronu
that founmd in untreated animals by imaving
a maxinmunm absorbance of its reduced CO
conupiex at slightly less thuan 450 mj.i (5, 6).

The current study provides further evi-
demmce for the existence of cytochrome P,-
450, based on its drug-binding properties

aimd on its relative stability after t.reatimmeiut
with st.eapsnm or after storage iii the cOl(!.

Remmmmmmeramid co-workers (7) and Imai amid
Sato (8) simowe(1 thma� drugs can be classi-

fied into two groups with respect to the
dhfference spectra they produmce whemu they
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comumbimme �vit1m imepatic mmmicrosonmal I)1oteili.
Time spectral cimaimge seenm with omme gm’oup of
conmpounds (ty�)e I) is clnanactemizee! by a

trougim at 419-425 mim�i� ammd ann absomptiomi

l)eak at 385-390 nu1�, amid timat of time secommd
gm’oup (type II) , by aim absorptiomm peak at
426-435 iii1� amid a trough at 390-405 mii�t.

Usnmg imexobarbital anmd amuilimme as proto-

t�’l)eS of drugs producimmg type I amid type II
(Iiffercmu cc spectra , m’espectively , time effects

that time a(!mmminiistm’atiomm of pimenmobarbital
ammd 3-nuetimylcimolaimtimrenne to rats nmight

have on time binmdinmg of timese (!rugs to miii-

crosonmal iuenimopm’oteimm were stu(IiedI. Lipases
contained iii steapsin �9) om� in heated

smmake venommm (10) commvem’t cvtochrommme P-

450 to aim imuactive forum of the imenmuoproteinm,
time ieduced CO eolmul)lex of w’imieim has
nimaximum absori)amuce at 420 mmuj.�. Therefore

the relative stabilities of cytocimrommmes P-
450 amid P1-450 to Steitl)Silm treatnmment were

studied. Because it hmas been mmoted in this
laboratory on mmunmuerotns occasions timat
mmuicrosomes lose sonic of their ability to

nmuetabohze certaimm dnngs wimemm stored mu time

cold!, time effect of storage oni time stabilities
of cytochmronnes P-450 amid P,-450 was also

exanluimmedi.

METHODS

Male Holtzmimaim rats weighuinmg 80-90 or

180-200 g were emiuployed. Pimemmobarbital

sodiunni �40 mug kg (holy inn 0.5 or 1 .0 mmmlof

0.97� NaCi for 4 days) amnd 3-nnmetimylcinol-
numtium’enme (20 mmmg/kg daily imm 0.5 oi� 1 .0 ml

of comm oil for 4 on’ 5 (lays) were iimjected

imitrapen’itommeally. ‘ Ummtm�eate(.I” rats received
either 0.97� NaCl or corn oil. Time prepara-
tion of hmepatic muicrosonmes has been de-
sel’il)ed �)revious1y ( 1 )

Time proteimi conmtent of mnicrosomimal sins-

l)emisiomms was d!eternmminmed by time imietimoc! of
Lowry et at. (11). Differenmce spectra i�n’o-
dluced by 1)ilmdilig of anuiline or iuexobarhita!

to imemmuoprotein were obtaimmed by time
nmethmod of Hemimmimer amid co-workers (7),

usimug a Siuimumadzu nuodel MPS 50 spec-
t m’opimotonuetei’. Anu i himue amm(I hexobamhita 1
concemmtratiomms ��‘ere 3.3 mmm�i; imigiuer conu-

cemutrationus (!i(I imot alter time bimuding

spectra. Pmot.eimm commcemmtrationms were I .05-
1.12 mumg/ml.

Mierosoimual anmihinme hmydm’oxylase activity
was deternmimmed by time mimo(hficatiomm by
Sasammue ammdl (�illette of time Imiethodl of
Bro!ie anm(I Axelrod ( 12) as givemm by
FZato anm(l ( hllette ( 13) , w’it.iu sligimt cimammges
mm the immcubationm nmed!iimnmm. i\Iicm’osomm.imes
(100,000 X g pellet) fn’omim 500 mimg of liver

were inmcubated for 15 mmmiii at 370 with 1

iiii�t ani iiime. Microsonual imexobarbital oxi-

dase activity was deterimmmed as descm’ibed

previously (14) , with muminor mmmorhfications.
INlicrosomes (9000 X g supermuatamut frac-

PB-Treated

FmG. 1. Effects of 3�unrtbiy!cholanth,’ene (MC) and phenoharbita! (PB) treatment of rats on (1mg binding to

microsoma! hemoprotein

Microsome concenmtration was 100 mg of liver (wet weight) per milliliter. Male rats (180-200 g) were given

daily intraperitoneal injections witlm 40 mg of phenobarbital sodium or 20 mg of 3-methylcholanthrene per

kilogram of l)ody weight for 4 days. The concentrations of aniline and hexobarbital were each 3.3 m�. The

conmcentratiomis of protein iii time prep�irations from untre�teJ, phenobarbital-treated, and 3-methylcholanm-

threne-treated rats were 1.1, 1.4, and 1.3 mg/mI, respectively.
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FIG. 2. Drug bindinq and inetaboluon by biepatic microsomes front rats

Male rats (80-90 g) were given daily umtraperitomieal injections wit.lm 20 nmg of 3-nmethylcholanithrenme

(MC) per kilogram of body weight for 5 days. M)I) aniline = ()D430�00; .1()D hexobarbital = OD�o_m�o;

.�OD P-450 = OD4sj...yoo. Time concemmtratiomms of anmilinme amid hexohanbital were each 3.3 mM; the conceniti’s-
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tionms (if protcini were 1.05-1.12 mg/ml.

t.ionm) fromu 500 mug of liver were incubated
for 30 mm at 37#{176}witim 0.4 mimu hexobarbital.

Its1icrosommmal sus[)emusiOns were digested
withu steapsinm as d!escribed by Omura and
Sato (10) . After incubation with 0.07%
steapsin (crude pancreatic lipase, Sigma
type II ) for 24 hr at 0#{176}under N2, the
preparat.iomm was sedinmented at 100,000 X g

for 1 iur and resuspended in the original
volume of 1.15% KC1 solution, and time dif-
fem’ence spectra and the cytochromrie P-450
amid protein conutents were determined. The
preparation was then incubated with 0.2%

steapsin at 37#{176}for 1 hr unmder N2, amid the
remainder of the procedure was repeated.

Microsomes were used on the day they
were prepared, except in the storage stud-

ies, when micm’osomal suspensions in 1.15%
KC1 (100,000 X g pellet) were stored for 7
flays at _50, thawed, resedimented at
100,000)< q for 1 hr, and resuspended in
I .15% KC1 solution.

RESULTS

Iii Fig. 1 it can be seemi that phenobarbi-

t.al treatment prodluced hepatic microsomes

which gave markedly increased dlifference

spectra withm both imexobarbital (type I

binmdimug ) almdl ammilimme (type II binding)
but that 3-mmuethmvlciuolammthrene-treated rats

yielded mumicrosomimes mm which only the
mliii I imue- binudimig conml)onmenut was increasedi.
Tim fact, hmexoi)arbital bimuding appeared to
decrease as a result of 3-methylchmolan-
tlmrenue treatmuuemmt. This observation has also
beemu noted in a recemit comiumimunication of
Schenkmmmamu anl(! co-workers (15) , whicim ap-

peared wiuile time cimrremmt studies were beinmg
1)I’epared for publicatiomu. Time decline of
imexobam’bital binmdimmg is seen nmore clearly

in time tunic coun’se stuc!v, which comnupared

time bimudimug l)rol)en’ties of time mmuicI’o�ommues

witim their ability to oxid!ize imexol)arlntal

ammt! aniline (Fig. 2) . Hexobarbital bimm(!mg
dlecreased over time 5-day period of 3-

methylcholammthm’enme treatment , m�’huihe amui-
limue bimidinug immcreased dramatically (lun’iimg
time first 2 days amid timen leveled off. Time
comucoinitaimt chmammges wimichm occu n’n’e I in time

mates of hexoharbit,ah and anihnme oxidation

dinrimug the period of 3-nmethylchmolaimthremme
treatnmemmt streimgthen the view timat the
tlifferemmce spectra seen whemm (Icings react

witim microsonmal henmoproteimu mar a rela-

tionship to the kinetics of time oxi(latiomu of

those drugs by mixed-funuctioim oxidases.
Time effects of steapsinu digestion onm time ilif-
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FIG. 3. Effects of steapsin digestion on drug binding by hiepatic ?fliClosoflleS

Values are expressed on the ba.sis of 100 nig of liver amid are the meanms of five experinments, each of which

employed the pooled livers from four rats. Male mats (180-200 g) wem’e giveni daily initm’aperitoneal inmjections

with 40 mg of phemmoharbital sodlium (PB) or 20 mg of 3-inethyleholamitlmm’emie (MC) per kilogram of body

weight for 4 days. �OD criteria and drug and protein concentrations are given in the legemmd to Fig. 2.
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ference spectra of iiepatic nuicrosomes fromim

untreated, piuenobarbital-treated, and 3-
mnethylcholammtimrene-tm’eated rats are shown

in Figs. 3 and 4. In Fig. 3, wimere results
were calculated omi the basis of wet liver

weight, it may be seen timat nmicrosomes

from untreated, phmemmobarbital-treatedi, amid!

3-metimylchuohammthmm’eime-treated rats had a
greatly reduced capacity to conmbine with
hexobarbital after they imad been incubated

with 0.07% steapsin for 24 hr at 00. On the
other hand, regardless of time treatment of
the animals, the ammihine-bilmdhinmg capacity

of time mmmicrosonmes was muot affected by iii-
cui)atiomm with 0.07% steapsimu. It is to be
mmoted timat tine loss of cytochurommue P-450

that occimri’ed as a result of treatmemmt, with
0.07% steapsimm was d!isproportiommate to time

losses of imexobarbital amid! anihimme bindling.
Thus, while there were losses of 73, 66, amid

100% of the imexol)arhital-bimmding conmu-

ponmemmt amid! coimconmmitanmt decreases imi cyto-
cimn’ommmeP-450 comucemutrations of 46, 41, and

35% imm mnicrosoimmes from ummtmeated, pheno-
barbital-treated, aimd 3-methmylcimolanthrene-
treatedl m’ats, resl)ectively, no loss of time

An P4501o Hx An P450,o

Untreated PB-Treated MG-Treated

Fia. 4. Data from Fig. 3 expressed on thie basis of nnil!igrams of inicrosomal protein rat/icr than weight of wet

!iver

Symbols and al)1)m’eviations are explainmed in the legenmds to Figs. 2 andl 3.
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FIG. 5. Effects of storage at - 5#{176}for 7 days on drug binding to microsoma! heinoprotein

�Iale rats (180-200 g) were given phenobarbital (PB) amid 3-methylcholammthrenue (MC) a-s described for

Fig. 1. The commcemitrations of ammiline ammd hexoharbital were each 3.3 mu; the concemitrationms of protein were

1.05-1.12 mg/nml.

ammiline-bimmdIimmg commuponuemmt occurred iii any

of the niiicrosomes, regardless of source.

Attempts were made to determine the
amount of cytocimrommme P-420 formed from

cytociuronmme P-450 as a result of steapsin
treatmemmt ; imowever, cyt.ochronime P-420 is
not stable whuemi imicubated with steapsin

and therefore estinmates could not be ac-
curate. After immcui)ation witim 0.07% steap-

sin at 0#{176}for 24 hum, time level of cytochuronme
P-420 in the 100,000 x g pellet was less

than 10% of that of cytochmronme P-450;
after mcubatiomm with 0.2% steapsiti at 37#{176}
for 1 hr, about. equal anmmoumuts of cyt.o-
cimrommmes P-420 and P-450 wei.e foummd iii time

pellet. Time pm’esenmce of cytochmm’omne P-420
is not thmoughmt to affect time mimeasurenuemmt of
the total (!rug-binmd!imug capacity of time
microsomal particles. \Vhuemu smuake venom
was used to convert all of time cvtochronme

P-450 to cytochurommme P-420 whmile still in
time nmicrosome, no drug i)imidimug was seemm.3
Cytochirome P-420 was also foummd in the
supermuatant fractiomu of the imucubation mix-
ture, i)int because of the loss of cytochronme
P-420 dnmring iiucubatiomm, time ammmoummt pres-
ent. was not cOmusidlered nmeanimmgfiml with

respect to time iimventory of nmicrosomal

lmemopm’oteiiu.

1mm ternus of mimilhigranus of nuicrosomal
proteimu, steapsin treatment (0.07%) gn’eatly

‘Unpublished resinits.

reduced time bimmdimug of hexobarbital but

greatly increased anuihimme binding (Fig. 4).
M icrosomes from 3-methylcholamithrene-

treated rats whicim had been incubated with
0.07% steapsin contained about 7.5 times
more aniline-binding component per mihli-
gram of proteimm than did uniimcubated
microsonmes from untreated rats.

Storage in the cold decreased both the
hexobarbital- and! time aniline-bindimig corn-

poneimts of microsonues, but the loss of the
anihimue-binding conmponent was nmuch less
than timat. of time lmexobarbital-bimmding corn-

1)onent (Fig. 5) . It is to be noted that the
configuratiomi of the huexobarbital binding

spectrum seemi with time stored microsornes
fronmm 3-nmethmylcholamuthremme-treated m’ats re-
sembles the type II binding spectrunm seen
with aniline. Similar type II binding has

heemu ol)served with hexobarbital to mmuicro-

sornes fm’orn female rats which had! been
t.reatedh witim 3,4-benmzpyrene (15) , audi with

phemuoi)arl)ital to mimicrosommues fromum hi-

treate(l nuale rabbits (8)

DISCUSSION

Wimile it. is muot known exactly how drugs

commmi)in e withm nuicrosornal hemoprotein to

1)i’o(luce type I amid type II binding spectra,
stu(!ies have been performed wimich permit
nmueamuinmgful speculation. Scimenkrnan and co-

workers ( I 6) proposed that compounds



INDUCTION OF DRiG METABOLISM. III. p-450 AND p1-450 417

Mo!. Pharmacol. 5, 412-419 (1969)

�)1’OduCiImg type II spectn’al cimamiges ilmtdract

witim time im’onm at time CO-himmdiimg site of time

imemmue, l)1mt that time interactioni of type I
colfll)O1mlu(!5 was at a (liffenenmt site. Usinmg
ferrihmenmue Its a mimodel, it. u�’as oI)sem’ved tlmat

changes iii 1)1111 pm’oduce(! a sl)ectm’ummu m’e-

semmublimug timat seemm wimemm t�’l)e I (!rimgs conmi-
hue w’ithu cytochumomime P-450. Schenmkmmmamm

�tli(! Sato (17) postulated that type I bilK!-

imug commul)oumud!s immcrease time electn’ommega-

tivitv om� l)olam’ity of time sixth higanud of

time hueme. Timey suggested that time spectral
simift mnight i)e flue to time displacemmuemut of

time sixth higand froni omue pam’t of time cii-

zymne to a more polar regionu. They furtimer

postulated that fem’ricytocimm’ommue exists in
two imitercommvertii)!e fom’nms . Onme fon’nmu, witim

an imitact sixth higand!, reacts witim sill)-

strates of time muuixed-fummctiomm oxidase he-
fore the substrates are oxidized. After iiuter-
actiomi with time substrate, time fim’st formmu is
comuverted to the secommd forum. The secommd

forum (hifem’s fromim time first. iii thmat it imas
sui)strate b)oulud to the apoenmzvnne aimd time
sixth ligamud! of time henme is alten’ed. Lackinug

a type I bimmding site, but witim time type II
i)inding site intact, cytochmm’ome P1-450 cc-

sembles the secomu! of time two heimmoproteiim

fornis suggested j)\r Schmenmkmmuaim amid Sato.

However, it lacks reversibility to time fin’st
formim, for it will not funmctionm iii time oxi!a-

tioim of huexoharhital, a type I commmpotnmudl.
Cytoclmroimue P,-450 immigimt be tlmought of as

an abem’rant cyt.ociuronmue P-450 mu whuicim time
ty�)e I hummdimmg site (sixth higaludl? ( is mumiss-

mug om’ sommmeiuow l’emudem’ed! imucal)ai)le of me-

actimug w’ith type I conmul)Ol.nmm(ls. This could!

result fm’orn time a(lnminmistrat.iomu of 3-mimethmvl-
chuolanthremue in several w’avs: (a) svnmtiuetic

l)atimways iii time liver mimav imave been
alteredi SO that a (!efective hmenmmopm’oteinm is

l)1’O(hmmc(’d! ; ( 1)) time �mol�cyclic hmy(ln’ocal’i)onms
nmmav cause aim ahterationm of time lipid enm-
virommnment of a “mmon’nuai “ imeimuoproteimu so
that type I conupounds am’e ho lonmger “ac-
cessible” to the type I buiuding site, or time

muature of time I)imudhng site itself may be so

inflmnemucedl l)y time chmaimge in lil)idl that it mmo

longer comhummes withi type I (lm’Ugs ; 01’ (c)
time polyc�’chic Imydmocarboims or timeim’ mmmc-
tabohites may conmhine with time type I
bimmdinmg site so as to remm(her it mmonfumuc-

tional. 1mmany eveimt, time altered cvtocimmome

nmimst lie commsideredi a variamit of P-450

imenuopi’oteinm.

Scimemmkmmmanm Itli(l co-workem’s � 15) m’ecemmtly

l)Oinmtd’d out time simmmilarity of time spectral
dimaracteristics of immicrotsonual huenmioproteimi
fn’omim 3,4-benmzpym’cnme-ti’eated rats to timose
of iiuicrosonmmal iuemmmol)m’oteimm bound to a tyj)e
I conlmpoumm(l sucim as liexobarbital oi� 3,4..
l)emmzl)vrene itself. Timey conucluded that

(ytocimrommme P-450 exists in ommly two forms,

time imative enmzynmme ammd! the emmzymne-sub-
strate conuplex. Whuiie thuese studies shuow
why certaimm sl)ectm�It 1 mimeasun�emimemmts cammnot
l)e elmul)lO’Ve(i to m’eu’eal (lifferemuces in cyto-

clmrommmes, tindy (10 umot nullify all othuer cvi-
dence timat has accummiulated to shuow the
existemuce of a new cytochmn’onue P-450 after
time a(inuimmistration of �)olycychic imydro-
carbomms. Time coimcept of dlirect bummdimug of
a polycyclic imydm’ocarl)omi or its nmetabolites

to liOI’Iimal dvtocimm’onme P-450 to prodlimce a

I)0lYCYc lie im’v(!rocari)onu-hmenuoproteilm dcciv-
ative immuplid’s that tue formmmationm of this

dIel’ivative is iiudepemmdent of time indluctive

effect l)mo(!inced i)y time conmupound. It would

mimeamm timat time l)0l�’cYchic iuyd!rocami)on

woinit! inm(luce the ilicm’eased! symutimesis of

mmormmual cytociuromime P-450, immucim as i)hemiO-
barl)ital and mmmaiuy othmer commmpounds imudince
immcreased prodluction of mmon’mah cytociuronme
P-450, amid! thuat time polycychic hmyd!rocarl)onm

W’Ol.ll(! t.huenu combine W’ith this imemmuoprotein
mmuucim as it. WoUld! in vitro. This being time

case, it W’oUid! i)e expected that time 1)01Y-

cyclic hmydn’ocam’i)onm would commmbine �vitim

imon’nmmal cvtocimioimme P-450 whether it was

caused to be foi’nmmed as a result of l)iueluo-
l)tti’i)it al or of 3-nietimylehmolantimremue admumin-
ist.n’atioim. \\hmemu pimelmoi)arl)ital amid! 3-mumetim-

vlcimoiammtimn’ene were adnmiimistered to rats
sinminltaneously, each iii ammuoumits kmuouvmu to

I)m’0dluC(� a miuaxinmummm immductive effect, time
anmouimt. of cvtocimronmme P,-450 fornued, as

judged fm’oimu time relative heights of time 455
111/i. itii(l 430 Imm1L peaks fom’mmued witim etimyl

isocvammi(le. was imot coimsistemmt witim time comi-
cept of equal commul)ilmIttiOmm of 3-mmmethmyl-

cimolaimt.imm’emme w’ithm muew’, nornmal cytochurommue

P-450 m’egard!less of time mimamuner of imu-
(luctiomm, whetimer by plmenobal’i)ital om� I)y
3-nmctiuvlcimolammtimremue (3) . The A.155 : A430

peak imeigimt m�atio with nmicu’osomes from 3-
mmmetiuvlelmoiaiutiui’emme-tm’eat.ed mats was 1 .37;
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that obtained witim mmmici’osommmes frommi pimemmo-
barbital-treated mats was 0.56; amid that
witim microsornes frommi rats treated with
botim compoumids was 0.94. Timis inmphies that
time formmmation of cytociuronime P1-450 is part
of time imm!uctive pn’ocess, mmot incidental to

it. Time addition o f 3-nmethmylcimolammthurene

to mimicrosomimes from untreated rats (fimmal
concentratiomi, 0.1 11mM) does imot alter the

A455 : A430 peak imeigimt ratio sceni with etimyl

isocyanmidle.o
Treatirmg niuicrosomiues with steapsin or

storinmg themmu mi time cold l)roduces much time
samime effect oni the bimmding h)roperties of
nuicm’osonial iuemmmopm’otciim as time adimmiimisti’a-

tionm of 3-nmethvlcimolammthremme. rFhie type I

bimmd!inmg site dimmuitmishies, but the type II
himuhimmg site rernaimus intact.. Time loss of time
type I biimdimug site after t.m’eatnuenmt �vitim
steapsinm suggests that m’eactivity of time type

I bimmdinmg site is highly depent!enut upon time
association of time hmemmioproteinm to lipid!.

Steapsin commtainus pm’oteolytic emmzymmmes as
well as hil)ases, alm(1 time l)d)ssibi1it� of time

loss of ty�)C I binmdiimg as a result of pmo-
teolysis simould mmot I)e disregardled.

Time possibility simould be conmsidered that
nmicrosonmmes frommi unutreated amuirnals con-

tam two different P-450 iuemoproteins, omme

being more or less predisposed to type I
binding, an(! time other, to type II binding.

On time basis of time cum’remmt 1)umdhing stud-
ies, olue coUi(! i)roPo�e that mm umutreated

animimals bothi cytociuronmes P-450 and P1-

450 exist, thiat after treatnuent with pheno-
barbital, concenmtrationms of both cyto-
chromnes are immcreased, and that after
3-methylciuolanmtiurene treatmemut, only cyto-

chrome P,-450 is inen’eased. Previous stud-

ies from this lahoratom’y (2, 3) , in which
microsonmma 1 ethy lrnom’phuimme N-dlemiuetimy lase

and! 3-rnetiuvl-4-mmmet.huylamiiuoazohenzemue N-
demetimylase a ctivities were compared! in
microsomnes fronm untreated, phuemmobarhital-

t reated, and! 3-rnetlmylciuolammthrene-tm’eated

rats, do not support the view that cyto-
cimrome P,-450 exists to ammy rneasun’abhe

degree iii microsommmes from uiutmeated rats.

The type I hind!ing spectrum imas a mmmxi-

immurn at about. time minimnunu of the type II
binding spectrum. andi vice vem’sa. Thus, in
nmicrosomes possessing both binding sites, it
i� not possible to determiiue wimether a pre-

dommminmammtly type I binidimmg compound has
any affinmity for time ty’I)e II binmdimug site or

wimetimer type II Conupounidls w’ill in fact
combinue to sonic degree with the type I
bimudimmg site. 1mmmicm’osornes from 3-methyl-

cholanuthireime-treated rats, time type I bind-
hug site apIJeiLl’s to be absent or nearly so,

amuci the type II bimudimug site is exaggerated.
Storage also depletes time type I bimiding

site. Oime w’oinld expect to finud time smmmallest

nminnmber of ty�)e I himidlilmg sites mm stored
nimicrosommues fronim 3-rnetimylciuolanthrene-

ti’eatel i’ats. rn nuicrosonmues show tyl)e
II bimmdiimmg with hmexoban’l)ital (Fig. 5) , a
tIring wimicim tVl)ict1ll�y’ gives a type I bimudinug

sl)ectnmnmm. ‘Fhus it would appear that imexo-
barbital conubines �vith hotim type I amid

type II huimdimmg sites bint timat time type II
bmndmlmg spectrumim is Ol)sCiII’Cd! �vimeii the
mole reactive type I bimmdinmg site is also
pm’esemmt. The otimer �)OSsibility is timat cyto-

ciuroimue P1-450 combines with huexobarbita!

so as to give a type II spectm’ummu whereas
eyt.ocimm’onme P-450 does not.

Schmenukrnaim amid! co-wom’kem’s ( 1 5 ) oh-
sem’vecl type II biiuding of hmexobarhitai to
nm�mien’osonues fn’onu femmuale rats whmieh had
been tm’catedi with 3 ,4-bemuzpynemue , but mmot
fm’orn mumale rats. These studies with time two

sexes wem’e muot stm’ictly comparable, because

time imiales w’em’e treatec! with 3,4-henzpyrene
for ommlv I (laY awl time females wem’e treated
for 5 d!aY5. Iii the curm’emut studhes, type I
bulmdhing of imexobam’l)ital , although greatly
m’ec!uce(I, was still evidlelmt in nuicrosommies

after mimic i�ats imad heemm treated with
3-muietimvlcimolammtimn’eiue for 5 clays (Fig. 2)

Aimpan�entl� tiuere was sufficient. type I bind-
ing to obscure any type IT hindhimmg of hexo-

barbital w’hicim might have occurred. Niicro-

sommues fn’ommm feimmale rats are muorrnahiv much

less capable of type I bimudimmg thuan micro-
sonues fn’onmi mmuales (18) ; timem’efore, it mimight
he expected that t.y�)e I binding would be

even lowen w’itim rnicrosomes from females

tm’eated w’ithi polycychie imydirocarbons than
with microsonmes fronmi simumilarly treated
nmmales. This colnldl explain the sex difference

iim iicXOl)Itm’l)it.tIl I)ilmdimmg.
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