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su�i MARY

Two-subst nato’ kinetics was (‘fliploved to shoiw that moire tItan one niicrosomat system

f’uuictioiiis in tIn’ (teatkyhatioui 0)1 olrugs. Evidence is also pneseutteot to) shioi� that in so inio’ (he-

alkylatioui react ions a common enzym(’ system on rat-e-himitiutg component is involveol. Em-

ploying micnoisonio’s from thio’ uiiahe tat, it \��5 concluded that the same eutzvtm’ system �in

rate-limiting coniponeuit is involved itt the N-demetltylatioin (if the 1- auid (/-foirnls of 3-

niethioxv-N-uriet hvlniorphiutan auto1 ill thuo’ N-deethylation of the tertiary amino’, 2-diethvl-

amiutoethivl 2, 2-dipheutvlvalenate . HCI (SKI” 525-A), and its analogue, the secondlinv amiute,
2-ethvtamiutoethivl 2, 2-dipheuiylvalenate ‘ HBr (SKI” 8742-A). Using miCrosonies from un-

treated rats oil’ from rats treated with phenobarbital or 3-methvlchollinthlu’ene, it was shiowui

that the slime ettZvtii(’ system N-(lo’met hivlat-es ethvtniorphunie an(1 N-nuethytani litie. I)iffer-

o’uit enzyme systems oi’ i’ate-himitiitg components appear to be involved in the N-deniethyha-

t-iori of Iiiot’phtili(’ 1111(1 I-lie O-demethylation of norcodeine. Using microsomes from untreated

rats, (hfferent N-dcmethylase systems metabolized ethylmorphtine and morphiute, but-

microsomes from phettobarbital-treated rats employed the same system.

I NT1(Ot)U(’TION

‘Tin’ (1uesti(iut whether drugs an’e me-

tabolized by more tItan one microsomal en-

zyuiie sst-em involving cytochrome P-450

is the cause oif much speculation. Evidence

for more than ouie system has beeti based on

several kinds of observatiouis (1). (a) There

are n-tanked species differences iii tin’ relative

rates lit which different drugs are metabo-

hized. For example, the ether hiutkage of’ p-

et-hoXvacet-attili(le is cleaved equally well by

rabbit and guiitea pig hepatic microsomes,

but guinea pig microisones are (iutty about
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oute-tenthi as effective as those of tIn’ rabbit

itt the O-demethylation of codeine (2). (b)
There are marked sex (liflerences itt the mclii-

tive rates at whichi different drugs are me-

tabolized. �\Iicrosomes from male rats me-

tabolize ami nopynine, ienili iba t’bit at, at tol

htexobarbital �3 times moire rapidly than

micnoisoimes from female mItts, but tto sex

(litTeneitce in thue hydroxylat-ioinis oil anihitie

lifl(t zoxazolamine have been tioted (3). (c)
A variety oil treatments oif auiimahs pu’oduce

relative changes in the rates oil metabolism

of diffenettt drugs. 1)epnivatiout 0)1 f’ooiol alters

selectively tiue rat-es at which olrugs �u’e me-

tabolize(l. The effects of fast-iutg oif male rats

rautged from impairn-tent of I-lie sex-depend-

ent enzymes which met abolize amiutopynine

aut(t hiexobarbital toi the enhancement oil the

sex-iutolcpctiolent eutzvmcs that hvolroxylate

IlItilitie (3). Although the metabolism oil anii-
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nnopyrinto’ atiol hexobarbital by livo’u’ mien)-

soil-ties lu’oi� n-tale r�tts is impaire(l by

lidt’et1lil(’Ct-(ifl1�’, daStrlltiI)lt , hypoxia, hull tht&�

a(lministration of AC’IFH , lomn-tatdel t�ile,

epitiepht’itie, morphiute, alloxliut, (it’ thyroxine,

the m(’t-ltbOlislTi of aniline an(l z(ixazoilamine

is not decreased appreciably by these treat-

fl1(’flts. (ihimonic adn-tinistration oil ni(iu’phine

t(i mice depresses thw �V-demethylat ion of

utarcotic coinpounds but ttoit that (if 3
nethv l-4-niethvlaninoazobcnzeut e (4 ) . (d)
Specificity is shown in thl(’ kinds of (lnug

metabolism stimulated on iuihibited by

certain ageuits (1, ;). �\oIie (if tho’se ob-

servations itt itself i-troves the existence

of more t-haui a siuigte drug-metaboliziuig

system; these findings may siuiiply reflect

relatively minor qualitative diffemeutces in a

single enzyme system. In fact, this might be

expected to be the case. Boitht the phtysical

and biochemical properties (if cytoc’hironie

P-450 appear to depeutd to a considerable de-

gree upon thie phospholipiol environment

w’ith which it is associated itt thte membrlute.

It is reasonable to expect- thiat this l)ItosPhio-

lipid environment may not ho’ ideutticat in all

species, itt both sexes, or itnioler 1111 environ-
meuttal conditions to w’hich aninmts are cx-

posed.

Until ways are fouuid to sotubilize 1111(1

purify the microsomal oxidases itt enzvmati-

cally active forms, iuidinect methoids uiiust be

employed to determine whethter ditleneutt cut-

zvme systems exist f(ir the metabolism oil

drugs atiol other foreign compountds. Two-

substrate kittetics caut be employed Ion thus

� TIn’ kiutetics for thit’ competitive
iuitemactioui oif drugs with receptoiu’ sit-es has

been described by Ani#{235}nset a!. (6), 111101 the

mathematical concepts of those stu(hes have

been extended by Cha (7) to include sub-

strate reactions with enzymes. If substrates

A and B are incubated together with ouie cut-

zynie such that substrate B itt a single coiui-

centratioit is employed with several �ouiceti-

trations of _l , and both Iit’oi(luce a eoiuBmoin

product (such as formalolehtyde itt N-de-
methvtation reactiotis) that is useol to me:ts-

ure the sum oif the velocities (i) oil thte two

reactions, a hyperbolic curve will be obtained

when 1/v is plotted against- 1 /[_4 J 1111(1 it wilt

intersect a similarly pl(itt(’(l intent’ curve oih-

tliili(’(1 ishten varied atiiouuits oil sui)stu’ato’ l

ltI’t’ iul(’lIbltte(I undeu’ tIn’ Sltfli( ( (iti(titioitls

withoiut substrate B. The iuttencept (‘nut be

pu’edict(’(l using the 0’(Ittttioitt �S = I ‘‘K ( I ‘ -

1 ‘), where 1S’ is the coittcentmation of sub-

stmate A lit th(’ intercept (if the two �‘tirt’t’s,

K� is tIn’ .\Iichaelis coinstlint2 oil substrate

,t, 101(1 V 1111(1 F’ 1it’C the nilixiniuni yetoici-

ties2 of the metabolisn of subst-nato’s .1 auu(t

B, resp(’ctivelv. If two) (‘flzyfli(’5 ltt’d’ itiV(il\’e(t,

(iIl(i’ loir the nio’taboilism of substrato’ 1 antot

thue other for the metabolism 0)1 substrate

B, thie curves will ttot iuitersect 0)1’ merge lit

ativ cotnceutt ration oil substrate .1 ; thrat is,

total Jin’o)dIJCt formation i�itt always be

greater when substrate B is atsoi lino’so’tit.

Slaolek lin(I ‘\tlittttening (8) (‘IiuI)loiy(’(l this

niet-hod t-o shiow thiat the adutiinistratioiti of

3-niethtylcholauithtreute toi Flit-s caused a
chiautge iut the micro)souitlil ettzyuiie system ne-

spoitisible 10)!’ 1 hue N-denuethiylat mIt �if 3-n��etl i-

vI -4-met I iv lamino)azoib(’nz(’nto’. TI i is kin etic

autalysis was employed itt the cut’nent stuotv

to) show I-Ill-it although many dealklatiout

react i(ins emploiv a commoin eutzyme systetui,

mono’ than urn’ svsto’m for (to’atkvlatioitt

exist-s.

MATERIALS ANt) METHOI)S

\ I at(’ Holtzniati rats (90-120 g) \\�(� Ole-

capitateol, atid their livers � renu �‘ed :iual

phtCt’(l it) ice-cold 1.15 � N(’t sohiitiutn. A
25 htomogenate itt 1.15 � k(’l sohuit ioiti

was prepared using a l)oiuutct’ huimoigetiizer

(15 strokes). The htoniogettate was cetitni-

fuged at 9000 X q foir 20 ni-tin) itt a Lourdes

centrifuge, model LIlA (roitor No. 911. The

9000 X ri supo’rnatant fnactiot \�a� co’ntru-

fugeol at- 100,000 X q in a Spiuuco unodel L

ult-macentniluge (roitor No. 50) Ion’ 60 mitt.

The pellet- was suspended iui 1.15 K(’h soihui-

tioitt so that I nil cotitaitned thte equivaletit ol

250 mg 0)1 iVet li\’(’t’. TIne IiuiCmois(itues \\(‘I’e

stoireol at - 20#{176}1(1101 used within 4 days of

thteir preparatioun.

2 Throtrghottt the text, ki riot ic citnist anit s are

given as ti-ic Michlielis conist anit (K,, 1 arid t lie niiaxi-

rnitrn velocity (l’,,� I; it is to lie intidet’siood tlint
beo’ainse t he rni(’t’ost iran! etizvrnes i nivi 1ve(l i ni those

studies were riot sidirhle aunt liitrihed,t hose valines

are to be regaroled as ‘‘apparent ‘‘ kinetic (‘tOi-

St lit its.
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0.05.

E,i Zijilil? (I.’�sUyS. ( ‘onipou nnds \�en’ se -

leet eol soi that .\‘- litl(l ()-dennethiyhtt iout 1111(1

_\-(I(’t’t hnvlationi could be st-u(lie(l. ‘Flue Ioillo�v-

ing (‘oniii)ount(ts \Veu’(’ studied: ethiytnior-

Phnitit’. H(�t, �\T-nnetlnvlani1ine . H(�l, iinn’phuitte
sullate, tioircodo’inne . FIC1, i-3-methtoxi’-A�-

tin’thiyluuiorphnitiaut. Hl�ir (levoniet-horphtaut),

(1 - 3 - nR’thtoixy - ,V - tnethylniorphtitiaii . II113r

(dext t’oniet-hn intihaun) , 2-oliethuylaminoethi\’l

2. 2-diphientvtvaho’nate’ HCI (SI’il” 525-\.),

autd 2-ethvlamitioethnvl 2,2-diphenvlvaler-

ate’ H(’l (SKI” 8742-A). Tha’ following relic-

tioitinnixtuu’e, adjusteol toi pH 7.4, was useol

NA I )P, 2 �mott’s; KH2PO -Na�HP() buffer,

1iH 7.4, 0.2 mniole semicarbazmde htydno-
chilou’iolc, 37.5 uniodo’s; riicotinamidc, 20

/lmoit(’s; magno’smum chloride, 10 /.Lnioles;

gtueoise 6-phros�ihiate (Sigma), 20 �uiioiles; 2

etnzvnu’ units of’ yeast glucose (i-phosphate

dehivdnoigeniase (Sigtiia) ; 1 ml of various con-

(‘o’ntrati(ints of tIne substrate dissolved in

l.15’ KCI solutiotn; 1 ml of microsomal sus-

peunsiotl equivaletit to) 250 nig of wet liver;
aunol sufficieuit 1.15 ; KCI soltutiott to give a

final volume oil 5 ml. The mixture was incu-

bItted itt a- I)uhtiofl’ metabolic shaker (120

oisciltlit ioitt5 -tiiitt) lit 37#{176}in open, 25-mi

l’:t’tt’nimo’yo’t’ flasks. Inncubatioui tin-ties �veu’o’ 5

mitt wln’n SKI” 525-A anol SKI” $742-A were

uso’ol ItS substrates, anal 15 niiirn for all the

othu’r suti)stt’at-o’s. Ileact-ion nato’s were linear

oluninig these time intervals.

l’ irunaldehvde produced front demet-hiyla-

tioni n’o’a(’tioiuls was measun’ed by the method

of’ N:ishn (9) as uuoolified by Anolers and

i\Iattnienintg (10). Acetaldehyde fon’med from

.V-deethiylationn of SKI” 525-A 0!’ SKI” 8742-

.� was oto’terliuiut(’oI by thte niethiod of Stotz

(Il) � olescribed by Anders 1111(1 Maltntening

(1W.

�“tati,�’tieaI analysis. When sitigle sub-

st t’ates weu’e eml)loV0’d, the (lata for I-he

(Itiublt’-i’ecipnocal plots were analyzed by the

nnt’tlunl oil Wilkinson (12), usinig a digital

computer with a FORTIIAN program

wn’ittt’nn by Cletand (13). Whteni two sub-

st rat � \��e�p employed, tine double-reciprocal

pt�ts i�en’e drawn without benefit- of st-atisti-
(‘lot autalvsis. Student’s t-(listu’ibuti(itt \VI�S

1151(1 115 Ii t�’st of’ the null hypothesis, usitng a

lo’vel of’ signtihcautce ol /) equltl to) �ir less than

RESULTS

7t(’O-SUb.Stl’Ul(’ kinetics oJ’ IV-(le)net/H/latio-n

of 1- an(l (l-i.’�’O11l(’1’,S’ 0/ 3-11t(’t/1O.t’y-�V-1fl(’tIlyl-

?nO1’/)/t man . i’h a’ j)hian’niacoloigically active

/-isOiIii(’l’ (if 3-niethox\’-�V-niet-ht\’lmou’phliIiaui

is niore i’apidly �V-denietltylated thuant the

(/-fOl’III ( 14) . To oletermine whet Item tI a’ same

enizvniie system demetliviates both isomers

( levoniet hio)1’J)illitt 1111(1 dext ronet In(il’phian),

two-substrate kiuuet-ic studies oil thto’ir N-dc-

n�iethi\’tI1tiouts w’en(’ ji(’l’lomn-t(’(l (F’ig. 1). At

each ol titi’ee coticeuntmatiouts of tlext-ro-

fltt’thtoil’I)hilitt, the substrate use(l itt nixed

coutcetntration , the experinienttallv (t(’ter-

mitto’oI poduit ul iuitersection lign�’o’(1 i�t’1l with
the calculateol point (if intersection. Jut four

othuer expet’imeuits, in which a 0.2 niM coun-

centrat-ioint oil dextromet-honphnan was used,

the mean calculated point oil intersectioiut

[0.62 ± 0.03 (SE) X 10� M] \Vas nn(it sig-

niificanttlv different- (p > 0.6) front t-hno’ meant

of experimentally oletermined I)Oints ol ititen-

sectiont [0.58 ± 0.05 (SE) X 10-� M].

7’u’o-substi’ate kinetics of N-deinei/iylat ion

0,1’ lflOl’/)//iflC anol 0-demethylation oj’ norco-

(leine. Hepatic mici’oisomes from rats hiossess

great-er 0- thaun N-demet-hylatiltg capacities

for niorpht i tie-type substrates, but the u’everse

is t-ntt(’ of microsomes from mice (14). This

suggests that diflement- ettzyuims are responsi-

ble for I-lie tw’o types ol demetinylatiout. Fig-

tire 2 supports this view; the two reciprocal

plots (10 not- iuttersect. This is in agneemetit

w’ith Elison and Elliott (15) and Ceorge and

Tephly (16), whto also coutcludo’d that 0- autd

N-demet-hylatiott (if morphute ate catalyzed

by different- enzymes.

Two-substrate kinetics of N -deet/iylat urn of

1S’KF 525-A a-nd SKF 8742-A. SM’ 525-A, I-i

tertiary amitte, and SKI” $742-A, a see-

ondarv amine, are N-deet-hylat-ed by rat liver

microsoimes (10). Two-substrate kinetic

autalysis il the N-deethylation oil t-htese

amines (l”ig. 3) showed 111111 thte expeni-

mentally oletenuiuined poiint of ilttersection

(3.4$ X 10� M) was utot siglimficauttly differ-

(‘nit (/) > 0.30) from the mathematically pre-

dicted l)oiitit (if intersectiont (4.15 X 10� xi),

titus indicating that the same euuzyme system

metabolizes bothi substrates. Thte problem

that might have arisen because SEF $742-A

is the product- of the N-demethylation of
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Km 376 (0027) x 10’ M
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5 ac-va:

073 �HO’M

080

075 x10’M

Fnu. 2. Two-substrate kinetics of X-deniethylation of morphine and the 0-demethylation of norcodeine

SKI” 525-A was minimized by the short incu-

batiort time; the amount of SKF 8742-A

formed as a product wa�s insufficient to

change appreciably the kinetics of the re-

action by serving as a substrate for the

second N-deethylation.

Tu’o-subst rate kinetics of N-demeih-ylat ion

of ethylinorphine and morphine. Phenobar-

bital markedly stimulates the N-demethyla-

tiont of ethylmorphine (17), but clUiS(’5 t)O) ill-

crease in the N-demethylatioui of morphtiuie

(18). This suggests that more thaut a sitigle

enzyme system for the N-demethylatioti of

these tw’o itarcotic drugs may exist. Two-

substrate kiitetic studies (l”ig. 4 and Table 1)

indicated the involvement of two �V -de-

methylating enzymes �vhent microsomes f’roim

untreated rats were used. However, whnt’n



SKF 8742-A ) SKF 525-A

8’-8--

6’-

o (0

4.-

/7

Km:639x 10’ M

Vmax 3.89 yrnoles CH3CHO /g/ hr

kx10

Summary of 3 Studies:
SnF8742-4 SK�55’5-4

Km:.07)+O.)5txl04M Km7.44(3l.Q2)xlQ’M

Vmox :4.171±0.01) imoles CH3CHO/g / hr Vmox 11.56 (±0.47) pmO(es CH3OHO /� / hr

Morph/ne

6-

olO

210 ALVARES AND MANNERING
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FIG. 3. Two-substrate kinetics of N-deethylation of SKF 525-A and SKF 8742-A
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Km�459(±O.98)xlO’M Km:2.61(±0.08)xllY’M

Vmo, 3.50 (± 02) ymSes HCHO formed /g/hr Vma,: 8.08 (± 0.15 l �moles HOHO formed /g / hr

actua point of intersection: none

theoretical point of intersection: 2.02 (±0.26): 0-’ M

values in parenthesis represent standard errors

FIG. 4. Two-substrate kinetics of N-demethylation- of ethylmoi’phine and morphine

similar kinetic studies ��‘ere performed with

microsomes obtained from rats treated with

phientobarbital (40 mg/kg/day administered
initrapenitonealty for 4 days), a single enzyme

,svstem or rate-limiting component ap-

peared to be operative in the N-demethyla-

tioiun of both substrates (Table 1).

Tu’o-subst-rate A’inetics of N -demethylation

of ethylmorphine an(l N-met hylaniline. During

the course of these studies, it was found that

the N-demethylation of N-methylaniline,

like that of ethylmorphine, was stimulated

by phenobarbital, but not by 3-methyl-

cholanthrene. Two-substrate kinetic studies

were performed on the N-demeth-tylation of

N-methylaniline and ethylmorphine using
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TAnLt-: 1

Two -s ub,st rate kinet ics of ,V -dc-ni eth �jlat ion of eth !Jlmorph i ene and too iph i n e i ci ii ci t tea ted a atl

phenobarbital-treated rats

Phennobarbital sodiunL 40 nag/kg, was adnuniistere(1 initraperitonnealty (holy for 4 (tliys. 1’:u’lt vaitne
represeunts the meant ± stanndard error of four rats, I’xperinienntal anl(l (‘lil(’unlated initer(’epts sv’r’ oh-

tainted as described inn the text. Whens both substrates were eunpioved togo’tlter, niorphinie was Iircsenit

at a coniceuntratiout of 5 X 1O� .�n.

MOfl)hifle Ethy1rno�hine Calculated Experimental
‘I’reatment � - ---� �--.--- L--- --.- - - ---- --- - �-- � - J)Oiflt of point of

� K,,� � Vmax’ � Kn, l’,,,nx” � intersection : intersectiona

.%1 X 1U� � .11 X 101 � .1! X 1O� � .11 X JO

Nonne 4,59 ± 0.98 3.50 ± 0.21 2.61 ± O.O8� 8.08 ± 0.15 2.02 ± O.26i -

Phenmharbital 9.40 ± 2.1O� 3.17 ± 0.32 3.53 ± 0.50, 30.50 ± :3.57� 0.42 ± O.O8� 0.53 ± 0.11:

U Micromoles of 1ICII() formed per grann of liver per hounr.

b No experin�enit a! mit ercept ‘was (ibt ai tied , si nice t he 1/, vs. I ‘8 pinit � )ht ai tied wheni ci hvl tni rplni tie

and niorphinie were presenit t ogether did niot initersect t he 1/u’ vs. 1, 8 plot oht ainted wit h et hylnuorphi tie
alonie.

C Stat istical contparisonn of calculated anal experin�enita1 innter(’epts : p > 0.05.

TAlon.,: 2

i’wo-.sub.s’trate kinetics of N-demethylation of ethylmorph inc and X-meth g�laniline in untreat d.

ph enoba rbital-treated, a fl(/ 3 -meth ylchola mith rene -treated rats

Phenobarbital soditnm, 40 mg/kg, or 3-met hvleholatnthrenne, 20 mgi’kg, was administered mit raperi-

tonneally onnce daily for 4 days. Each valtne represennts the meani ± stanndard error of five rats. Experi-
mental and calculated intercepts were obtained ItS described inn the text. Wheui both stnbstr:ites were
enployed together, ,V-methvlanilinie was presenit at a couicenttrationi of 4 X 10#{176}xn.

,V-Methvlaniline Ethvlmorphine Calculated Experimental

Treatment --------��-- - --- -� - -------------�- --- - -- point of I point of

1’,,,’ K,,, i’,,.,� intersection intersection

-U X 10#{176} .‘f X lO� ‘1 X 10 .v X 10

Nonne 1.13 ± 0.06513 ± 0.e�3.M ± 0.75 8.78 ± 0.934,79 ± 0.54) 6.50 ± 1.33k

Phennoharbital 0.83 ± 0.08962 ± 0.49�4.14 ± 0.18 29.61 ± 2.2 2.6�) ± 0.76� 2.35 ± 0.2P

3-Methylcholan-
thrente 128 ± 0.19�4.53 ± 0,24�4.71 ± 0.20� 8.52 ± 0.61�5.6:3 ± 0.69� 6.61 ± 1.39”

a Micromoles of IICIIO formed per gram of liver per hounr.
Statistical comparis(inn (if calculated anid experimenital ititercepts: p > 0.05.

microsomes from untreated and phenobarbi- DISCUSSION

tal- and 3-methylcholanthrene-treated rats.

Phenobarbital sodium (in 0.9 % NaC1) 40 ‘lIne , t�vo-substmate kiunetic sttndncs cnn-

mg/kg/day, or 3-methvlcholanthrene (in ployed mi this study were iuttended to proivide
a more direct answer toi the o1uestion whietho’r

corn oil), 20 mg/kg/day, was administered
#{149} . . more thtaut one microso )nial drug-metaboihz-
intraperitoneally for 4 days. A comparison . . ‘

of the experimental and calculated inter- ing 5s stem exists tnt hiepatic nhicros(imes than

cepts shows that N-methylautiline autd cart be obtained by comparatively inidirect

ethvlmorphine are N-demethylated by the meauis, such as the observation of species

same enzyme system in microsomes from un- and sex differenices itt thie relative rates of

treated, phenobarbital-treated, and 3- metabolism of drugs or thie possible effect (if

methyicholanthrene-treated rats (Table 2). certaiut euivironmeittal coniolitiouns itt causinng
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(lifl(’t’enitial chiannges itt rates (if n�etabolisn� of

setecteol olrugs. The results indicate that the

foil1o�viuig j)a-iu�s of (lt’tugs utilize tt single en-

zynte ‘ysteni� : 1- 1111(1 d-3-n�ethoxy-.N-n�ethyl-

nhirhihninaum, SKI’ 525-A tiutol SI’il� 5742-A,

101(1 ethtyln�ou’phiine and N-n�ethtylanihiute.

i’hiis oloes utot n�eaui that tIme san�e N-dc-

tiiethn\’lase is eniployed in tine metaboilisn3 of

all three pairs of drugs, but there is also Ito

reasonn to stmggest that this is not the ca-se. It-

is tnecessary to qualify these remarks with the

connsideratioui that if two or more N-dc-

methiylases shared a single rate-liniitintg co-

factor, the two-substrate kinetic studies

woiuld have yielded tine same results as those

obtaitned with a siutgle enzyme capable of

metaboihziutg two substrates. Thus, the ques-

tioini li� toi the nuntber of niicrosomal etizvmes

that comprise the htepat-ic microsomal drug-

n9et-liboliziuig system ha-s niot beeut atiswered

with absolute olefinit-iveness, and it probably

wilt utoit be utitil all the component-s of the

system have beeut solubilized, purifieol, aitd

chnaracterized; the currenit- studies, however,

tiarrow the ratige of spedullttiOtt.

Heuidersoui and i\lazel (15) showed that

plnt’ntoibam’bital does not iuioluce increased N-
oleuiiet hylatiout of morphiinie, an observation

which has been coinfirmed itt our laboratory,

but tIne N-demethvlationt of ethvlmnorphiine

is greatly enihantced (17). Jun the current

studios it ��‘�ts shtowut thiat microsomes from

tlttti’elittd l’llts appeareol to metabolize

ethivtuwirphninne anol uiiomphine by diflei’ent

ens tue ± stenus whereas only a single en-

zynie system seemed to be utilized when

niicr(iiomes froim phtetnobarbital-t-i’eated auti-

titlils \V(’rO’ employed. Both observationts

suggest titat (tIllitit-llt-ive as well as quantita-

tivo’ chtaniges occur mi tine olrug-metabohizinig

svstttn lifter tine aduuiuiist-ratioui of phieunoi-

ban’bit at. However, the possibility exists that

these changes tihlit OCCtli’ aS a restitt of Phli’nt(i-

barbital adntinnistrationt may simply reflect

a disparity in thte relative degrees of undue-

tiomt of (lifferettt compontettts of thte enzyme

complex in such a way that tue rate-limiting

compouient is itot the same as thie one that

controlled tine over-all reaction rate wheit

microsomes front untreated animals were

used.
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