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SUMMARY

I’RANKLIN, \IIc’t-IAEL H. : �Fh’so’ ionni’satioin cii a- 4.5.5 nsnuu coomuuplo’x duninsg c’yfoclsnooniuo’ l�-4.50-

do’pendo’s’sf .\� -h’syclnouxyani’sphio’fan’sint’ ni’so’t abohissi’s . ,lfo/. P/iai’inaeoi. I 0 , 973-9S3 ( 1974).

The formation oil an’s absoinbaticc’ si’saxinuns’s’s at 435 sin’s dnninsg flit’ hieptufic muiicnoisoon’sial ooxidmu-

five niuetabolist’si oil V-hydnoixyanipho’tan’siiuo’ no’tluino’s NAI)PH timid ooxygo’mu mimic! is niout ins-

h’sihited by (‘xogo’n’somus c’atalase. 1�his 433 mimi’sc’os’s’splc’x, ‘svi’sic’h’s is th’souughut too ho’ a c’oomiijulo’x tot’ m’s

ni’setaholic into’nnuio’dimufo’ it onn’s’so’d dunisig _\-hiyc!nouxyanuph’sefans’sinso’ su’setmuhouhisnu’s by o’vtt ot’hsno mist’

P-430, has at’s o’xfinucfioomu t’ooefficien’st tub 65 mi’sun� cml’s_t, It cams ho’ foonmuit’t! at a nmito’ oil S nutsioolos/

tug oil pnoitc’in’s po’n nuiimuuto’, which is 10 finn’s flit’ nato’ tub bomrmu’smifiooni ooi musimilar c’ooiuiiuho’x mo mmii

s’sorbo’n’szphut’tan’s’sinio’ , 20 f in’s’so’s t limit Iroim bo’m’szph’so’t at’suino ‘, an’sd 40 t mu os t limit lron’si (I-mi! s’sphuo ‘t -

ansinso’ and SKI” 525-A. l5nioir tno’atn’senf of rats with’s l.)h’so’m’s(ubanhuitmul o’nslsmunuc’o’s flit’ nm’sto’ oil o’oon’si-

plex forn’safiomnu , who’neas 3-ti’so’thuylcliolanithinc’sue mudn’situisf natioun’s reduces f hut’ raft’ to m loss fhsmun

that observc’d loin unsfro’ato’d atuin’sals. Fcmrti’satiosu oil flit’ c’ouniphex is insh’sihuifo’d by oothso’n sub-

sfrates capal)lo’ of nnudc’ngooinug nisixc’d-function oxidations. ‘Flit’ coon’splo’x is sfmihho’ mi flit’ pro’s-

sesico’ of dithicutu if c’, but is c!o’st noyed I�’ lo’nnicyan’sidt’ oxic!at ioun mimic! subso’t ilto’nt lunt Iso ‘r no

tios’s. The 435 mini’s aI)sonl)amico niaxin’sinni is coiuvo’nto’d to) omit’ at 423 nun� upommi o’oumivt’nsioomi of

cvtochnenie P-4.50 fou P-420 I�’ deoixvchiolmufe.

5NTRO5)U(TION

‘Ii’luo’ coinuihiisstut it in oof no’c!nc’o’d cyfoc’lum’oniuo’

P-4.50 with’s o’tliyl isot’oasuidt’ too prouduco’ mulu-

sorption maximmu mit 430 amid 435 tim was 01550!

oil flit’ oubsenvafiosss ins flit’ omniginoal papc’n by

()rnuna and Safom (1) characterizing this

co’touchnosi’so’. So’vc’r;ul yt’murs agou it wmus fousid

that during flit’ snio’nosomnual ooxidativo’ miie-

taboulisnu oil niuo’thu�’lo’nt’dicixyhit’nuzc’tse dc’niva-

fivo’s an’s ahscunhmunico’ nimuximi’suni’s at 435 tin’s

alsoo ooccurrc’d, th’somusgh’s nsomt if floe c’oni’spounuds

wo’no’ added din’o ‘ct Iv f o no ‘cint’o’d cyf oucluro unit’

P-430 (2-3). ‘Flit’ muhilitv oil n’sicnostuniial

nuuixo’d-lnnctiouns ouxiclatioums to) pnoodumc’o’ Pt’oid-

nets or intensiit’dim’sfo’s ‘svhuic’iu mitt as liganc!s

tumid hind tu cvtoo’lsnouniso’ P-450 (6) ‘svmus m’siut

liniifo’d to) niio’fh’s�’lo’nso’diomxvbo’nuzo’nuo’ clo’nivm’s-

tivc’s. Sini’silmur 43.;’, titus mil)sounpt it its mssmiximntu

wo’no’ slutuwn’s loon SKI” 323-A, SKI” 26734-A

(7) amid I)c’nizl)h’so’tanusinut’ (8). Snhso’ojuo’mif ins-

vt’stigmitioins, using iiimunoy (‘0 omsijuo oumitls t’O’-

lafed to atlij)hit’tami’sinso’ (9, 1 0) tunic! S I� I’ 323-A
( 1 1 , 12), havo’ snggo’sto’cl fIst’ imuipoonfminso’o’ oil

rc’actions ciii flit’ noitnougo’ni tufoonu ton’ omu mid-

j ac’es’st cmunl)os’s mufo:on’sis oml t host’ nit olo’o’uio ‘s. �Flse

uvonk nepomrto’d l’so’n’o’ t’oonio’o’rnss flit’ nuiousf m’so’tive

suhsfnato’ �‘o’t, .V-hsvdnouxvmumu’sphso’tmuniuinoo’.The

nat e (ml It onn’simif it oss oof t Iso’ 433 mmii t’oomi’sjulo’x

w-ithu this sul)stnato’ us t’oonsspanmihilo’ too flit’ nate

1cm n’sasiy 0 of ho’r muiixo’ci-bunio’tioomi ooxicimut kin’s rt’-

actionis, tunic! is at lo’must 20 mimic! 40 fimiuo’s fastt’r

than flit’ nato’s tub o’outuiplo’x foonisimufiomno bn’ouni’s
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huo’nsziuh’so’tmun’s’simso’an’sci SI 1’ 325-A., respo’c’fivo’lv.

� Pno’linuuil’sarY ntpO)nt oil soomiio’ oil thio�So in’s-

vo’stngmitiootis h’smis ho’eni pno’st’n’sto’d (13).

MATERIALS ANI) IIETHOi1S

IFIo’pmut it’ n’suic’roosoomiic’s won(� pno’pmuno’cl in(omii

250--300-g n’s’salo’ Spnagut’-Dawlt’v rats mis do--

scnib oo’ci pno’vi� mush’ ( 14) . ‘Flit’ rats tither ‘svo’ne

unsfn’o’mifo’d ton ro’t’o’ivo’d in’sfnmupc’nitomn’so’al in-

j o�’ti’t it onus 0ii ph’so’nitul)mut’l)ifal ins aolut’o)ns siut’diumuu

cur omi 3-siio’thuvlt’liolmun’sthunc’i’se disSolvc’d in’s court’s

ouil. Houtimue ph’sc’niohianbital tnt’atnit’tit t’t)t’s-

sisto’d oof f’ounr dm’silv is’sjo’ctiomnus, fhno’e dub 80

ssug kg, mitid! 40 mug--kg 05’s flit fooumnth’s day.

\.�- hso’si t hut’ Phio’nilmbt’snbitmih t ro’atm’sienot no’gin’so’ss

oiifl’o’n’o’cl froini’s t his, our whuo’n’s 3-nsio’thu�’lcliil-

minutluno’noo’ ‘s’sas uso’ci as flit’ ind!nc’inig ago’nit, f ho’

insjo’t’f it ins sch’so’clulc’ is givo’m’s in t hit’ appro opniato’

lego’nsois too tablo’s and figures.

Sjio ‘ct noophit of oiiu’set nit’ obso’nvat i(ot’sS were

go’s’so ‘n’mu1l�’ pont mnn’so’d with f lit’ ni’sicroiscil’s’so’s

suspo’nuclo’d mit 2 nig (if proitc’iti pen n’sihli!itcn

iii 5() sum ‘Fnis-ch’slonidc’ l)nffo’n (pH 7.4) cot’s-

tmuinuinsg 150 ii’s�i NC! tumid 10 n’sun MgC’12.

cyt oochiro omi’se I �-450 cos’scetufnatios’ss wt’no do’-

to’nn s inst ‘ci bY t hit’ s’o’ducc’d-CO co uts’splo’x, as�

sun’s’sinsg ins all c’mises tutu extisuction (diefft(’ielit

uI 91 nioum’ t’nii-t. ‘Flit’ spo’ctnal characteristics

oil fist’ 45.5 nun’s c’oun’s’splex w-o’ne detenn’s’sinecl by

diffo’ro’noco’ spo’ctnoisc’oupv, amid flit’ rates tub

foinn’simufiomi omb 435 tins’s con’splt’xes ‘svo’ne detor�

nsuinuo’d nsin’sg flit’ dnal-wavelc’iugfhi nuitode (4.55

vs., 490 mmii). All c’nszvn’safic rc’ac’tioin’ss ‘sverc’

eannio’c! tout at 25#{176},using c’c1uilibnato’d buffer

munich a to’si’spo’nat iint’-nt’gnlmito’d An’sitso’o D\V-2

‘‘-..‘‘“... ____l___J

Fit;. 1 . Bilm(l?lug spco-trmunu tuf .\-hydroxyaouuphet-

(1111 1110

�\-IIydroxyaisiphetais�ine (33 .xM) was added to a

sinspemssiioos of rat hepat ic n�io’ro.msooosses froons phen(m-

harbit al-treated rats (cvtoichronioe P-450 concen-

tratioots, 4.80 �i�m) amsd itmstreated rats (cytcuchroomne

P-450 o’omncerstratiors, 2.48 jzM), amid the differemsce
speo’trttn’s was recorded 30 sec later.

Fto;. 2. I)iffeienee spectuuurn pro(liu(-e(l dii ring

110 i (lOSO)ll0U 1 iii lxe(l-fiu Ii (t iOn ox�dat 7010 of .\� -/i q(lroxiJ-

(1 lli ph ctarn ili-t?

.\_ -Ilydromxyairophet amssi moe was added to o it.

suspemssiomn oof Pliet�oliarbital -t reat ed rat hepatic

n’sic’rosommises, mind the difference spe(’trtlm’s’s was

reo’omrded after 5 tuims (- ‘ ‘ - ). NAI)PH was thets

added too tlsese mi(’r(osoomnes, and the difference

spectritmn v-as recoorded 5 miii later (----) -

spo’cf nooplioutonio’to’n. Oxygo’ss ut ihizmitio ms’s ‘svas

do’to’nm’s’sin’so’d w-itli a- m’sienibnmino’-coafo’d Clank

oix\’gc’n c’lecfrodo’ (1 3) . NADPH-cyfoclinoni’so’

C no’ciuctaso’ activity was assayo’d muccondisig

to \Iasto’ns et al. (16), amid pncotc’ini conco’ni-

t-natioin ‘s\.tis do’to’nnuoituo’d l�’ flit’ biuno’t neac-

titini (17).

NAI)PH, XAI)H, studium’s’s do’omxvchuoulate,

3-nuio’thu�’lc1’sclan’st l’snon’so ‘ , emit alaso’ (bovim’so’

livo’n), an’sd c’’s-’toc’hunton’s’so’ e (typc’ IV) ‘svo’re

obt miii’so’d Inc mm’s’sSign’sa Chio’m’suic’al Coun’supamsy.

_\_ -Hvdncux\’asiuphic’t an’siino’, (/-atiipht’t anuinuo’,

anud SKI” 525-A wont’ gifts in(uni Sn’sifli

I’�;ihinst’ 0S: I”no’n’sc’hi, amid i)o!mizpho’fmuni’sinio’ tumid

mionbesszpho’fminiuim’so’ (_V-bo’n’szyl-co-s’s’so’f hiylph’seni-

vlo’t hivlmum’s’sis’so’) wo’nc’ gi ft � Iron’s t hut’ Upj ohiti

(1tmn’spansy.

RESULTS

The acidit i(isi oil V-liydnoxymin’spi’so’t an’sine

to hucpatic s’s’sicnosciniah sn�po’nsiOniS pn’o’Pano’d

fnus’s’s j)h’so’n(uhanl)ifmul-t n’o’ated rats pncuducc’s

tho’ spo’cfrnmio sh’soi’svn in’s 1’�ig. 1 . It is c’hianmic’-

tenizo’d by absonbmis’sco’ n’s’saxin’sa at 410 asic!

438 tin’s asic! n’suinin’sa at 388 amid 427 mini’s. AS

flit’ _V-liydnoxymun’s’splio’tan’sine c’(in’sc’o’nifnati(in

is it’scneasc’d, flit’ m’sbsounbanco’ nuimixin’s’sns’s’s

anounlsd! 458 mini’s imicno’ases and shifts to flue

hliit’ slightly, wlienc’ai� f-lit’ m’s’saxit’s’sa amid

mi’siniin’sa mit 410 anic! 38$ reniainu essentially
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Ft o; . 3. I’�ornuatioom. (of 455 n on absorlia n cc in

alise,uce an(l pl-eseruce of VADPH

Under the coinditioomss deso’ribed in Fig. 2, the

spectral changes at 455 mm’s’srelative to 490 minuswere
(observed coomitinsioo)tmsly by dtmal-wavelemsgtls spe(’-

troseoopy (-). The experinsiemit was also per-
forn’sed by adding the NAI)Pl-I prior too \-hy-

droxyaniphetamirse (- -

nnuc’h’sanugo’d. \%h’so’n _\-I’sydrooxymumi’sph’so’tmumsuimuo’

is addo’ci too miiicnomsoumi’so’s broomsu nnutm’o’ato’tI rmufs,

mu sj)ectnnmsi is oolutmuinso’d‘svitlimu n’s’sinuinusttnsitot-

390 nin�u mimic! mu n’saximun’s mit 420 mini’s. With’s

ph’so’n’stui)minh)ifmul-tnt’ato’cl nat- n’siienousoumioo’s flit’
msuaxis-siunii mit 4;5.5 ninsu ins flit’ mubso’mso’o’ ool

i’\�\I)PFI no’nuiainus vo’ny snimill ins c’ounsupmunisooss

with thuo’ muuicmunit oil 455 n’sm’simuhsoonbatso’o’ muuo’mus-

uno’d afto’n flit’ ac!c!itioni oil NAI)PH (Fig. 2).

TEhius boon o’ojual fin’s’so’ po’nioods, in’s this o’muso’ 5

tuiiti, tlio’no’ is mit lo’musf 10 tim’sio’s gno’mifo’n’ tub-

sc)nbanuc’e mit- 455 mitts nnudc’n coniditiommss suit-

tuiilo’ loin nnixo’d-f’nmsctiomns o)xidmuticusi. 1�huo’ loin-

nu’safioons oil flit’ 455 nomu’st’(unuiplt’X is nuouf hinso’mun

with’s tin’so’ is-s flit’ abso’nc’o’ of NAI)PH, cio’�

Si)itt’ mini o’xco’ss tub ooxygo’n, o’vt(mch’sn’(onio’ P-450,
timid \-huyclntmxytuni’sphuo’tasiuino’ (l”ig. 3). Tlso’no’

is also mu n’m’spid inuc’no’miso’ oob flit’ 455 minis mulu-

somnl)anut’e ulpimli flit’ midditicuns ol \AI)PFT.

‘i�h’sis nmupid mul)sonhmunuc’o’ c’lsm’smugo’ is muoof tint’ to

flit’ hinudinug to no’clnc’o’ci c’vtomo’lunon’so’ P-450 cmi

mis’s isuto’nnsio’cliato’ fomn’n’so’c! during flit’ muiuso’tsc’o’

Fit;. 4. Rate offou-una-tion of 455 10110 absorbapu(-efroulu .V-hydmox�jaiouphetaooui,me in time pi-esence of .\.41)PJ-I,

.\A DII , oata lase , a�o (1 c-a lbolo llmtino)xzde

Suspensions ouf hepatic n’s’sicrcuso)n’sies froomsu ph’sensoobarhuital-t resoled rats (o’ytooc’hrommsse P-4.’iO o’oonut’enst ratitomi,

.5.44 j.uM), contaitsimig 330 �.xM .\-hydroxyaniphetatiiitse, were risommsitomred at 455 tins relative too 49() mini buy

dual-wavelength spet’trcms(’om�)y. Absorbamsce c’hamiges were detern’sinsed after the additiommo cuf 200 �im NA! )FI
(. ‘ . ‘ ) , 200 �i�m NAI)PH (bower o’ountinuoius line) , and bolot h mstto’leootides tomget her (- ‘ - ‘ ) . Changes tipomi the

addition of NAI)PH to suspemssions countaimsing catalase (10()0 ttnits/msil) (- - -) omr that had beets gassed

for S nun with (‘arboon ni(mmiomxide (itpper (‘ountimsotootts line) were aismu itovest igateci.
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of XADI3H. \Vhen flue order of addition’s tub

�V-l’syclroxyanipliefani’sinic’ amsd XADPH is no’-

vensc’d (1�ig. 3, daslied lint’), tI’so’ rapid cliango’

mi mibsonbtutice occurs in’simuiediately upot’s flue

midciif iomi oil V-liydnoxyan’spliefaiiiinuo’.

‘T’lit’ nequiren’st’nt for cotiditicumis ouf niiixo’d!-

funuctiouni oxidation 1cm the forn’satiosu cml the

455 sin’s t’oiisiiplt’x is n(’uuforced b’s’ o�vidtn’sc’e

shuowm’s in’s 1’ig. 4. ‘Flue uppc’r cotitinumous hue

slicuwio flit’ rapid absonhance chuatugc up(ii’s flue

addition of XAD1�H to si’sicnosotu’saI snspc’n-

sicumis cont aii’sing X-liydnoxyan’sph’sc’tamin’se

w-huichu had been exfemusivo’hv gasso’d wit-hi

canhosu s5i(umiOiXidc!. ‘Flit’ reiu’scuvtul of usuost of

flit’ �oxvges’s l)y carbon’s ni’son(uxide gassinig atud

th’so’ isihuibifion of ami�’ (uXidmifiVt’ ro’ac’tions by

flit’ Imingo’ CO:02 ratio snggo’st that this

tubsourbminuct’ change is due soio’ly too flue no’-

duc’tiiun’s imi cvtochnoni’sc’ P-430 w’ith flit’ sub-

sc’qno’nuf I)in’sdit’sg of canhom’s niotuoxiclo’. It is

su’snc’hs imusfo’r tlian flit’ raft’ of lonn’saticmn’s of flit’

455 non’s tubsoonbarict’ niiaxitu’snni upon’s flit’ tiddi-

tit)ni oil iXAD1�H fu siiic’nousomni’so’s ins ‘svhuic’hi

oxygo ‘is music! V-hiyc!roixymimi’sph’so’t mimi’sino’ ant’

l)no’�o ‘nut (howo’n donut ininous hut’) . The no’mtc’-

tic)ss lo’muciis’sg to inc’no’aso’d 455 nsii aI)sc)nhalsco’

pntuc’o’o’clo’ch pno’ft’no’mifimilly with NADI�H, amid

the rate with’s XADH was at least lO-foild
lower (dot-tc’d litie in’s 1”ig. 4). ‘Flit’ twco c’o-

factors fogethc’n (dmush’s-dot unit’) mippc’an too

produce a gneatc’n absonhan’scc! chanigo’ that’s

dots NADPH aloun’so’, lint thut’ abscurbas’sc’o’ is

less than flit’ sum boon flit’ two) c’oolactoons

added sepanato’lv. ‘Flit’ nmuft’ timid o’xtent oil

abscurbance ciuanugo’ in’s flit! pro’st’nit’e cob

NADPH ant’ n’sot mifi’o’cfo’d I)y large an’s’sounsfs

uf o’xogcnons c’mitalaso’ (dasiso’d hut’).

‘Flit! additiosi of _\‘-hydnoxyan’sph’so ‘f assuisuc’

to mliicnos(um’s’so’s c’osstaisuiiig XAI)PH pro-

duces a rapid utihizm’stion (ml cxygo’m’s (Fig. 5,

dashuod limit’). This rmipid rc’nsioval oil oxygo’ti

lasts less than’s 1 sum, a pc’nicod ‘svh’sic’l’s counno’-

spturods to a rapid nato’ oil lcmnmiiatitit’s oil flit’

433 sum al)s(irhan’scc’ miiaxituuums’s . Th’so’ro’a ft en

the NADPH-suppcunf o’tl o’nst!cigo’rocius cuxygc’s’s

utilization rate (c’onf inuuouns limit’) is in’shuibito’d.

‘Flit’ coiuvo’nsionu tub c’yt(oc’hnonit’ P-450 tcu

P-420 liv do’o mxych’siulmuto ‘ miff ‘r f hit’ founuuimut lt)ti

t.if flit’ 453 tins’s ctuiiiplt’x nc’sults in’s flit! no’n’stuval

of flit’ 435 nitu’s mubscunbanice munid flue appt’tin-

ante cml an al)s(unban’sco’ s’simuximiiun’s at 423 isn�

(Fig. 6). That this ‘svtumiiroot duo! too flit’ I)isudn’sg

cul carbon n’sos’soxidc’ (ges’so’nafec! bo’ h’so’n’so’

tixic!af ion during f Iso’ NAI) I �H-sujpont t!d

TIME (mm)

Fi ; . 5. 1 ‘t iliz(lt i(Olt o�f oxygero (lii ring on icrosoonal llmetabolisln of .V-h ydroxyampheta oliine

The oxygen o.’oonosuns’sptiootu oof suspensioutss (2 n’sg of protein per n’sillilitem’) of mu’sio’roston’ses frcot’s’s pheno-

barbital-treated rmits (o’vtooo’huron’se P450 ccuncentratiomo, 4.50 j.uM) was detents’simoed upomo the additioni of

600 �ut NAI)PIl witls (- - -) and withotnt (-) the sttbsequenst additiooms of 350 �zit .V-hsydroxyamphet-
an’s’sine.
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(YTOCHR0unE P-450 :t.Nnu ,\HYmuRc)XYA\nm’HEl’A\InNE METAI-Sc)LtSuI

n’sixec!-funuct ion oxidat iou of \‘-Iuydnoxy-

ansphc’tani’siiie) tou (‘yt(ocl’snos’s’so’ P-420 is

sliouvi’s mi Table 1 . ‘Flit’ .1 � .�-1.� ratio is
con’sstatut br various stantit’sg c’oncentratioiis

of flit’ 433 mimi’s cOsuul)leX, anud thc 423 mimi’s

absoinham’so’o’ is hango’, even mit short (30-see)

tinit’ itutenvmils, when omit’ would not o’xpect

miiuc’h ctunbouii muionoxic!e to have bees’s gessen-

ated.
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FIG. 6. Effect of deoxycholatc (DO(J) on 455 11110

absou-ba 11 o-e maxim uuouu fornmed do i-in g on icu-osorna 1

nietabolisni of V-h ydroxya umphetani ill e

Microsomnal suspensioumss (cytochronse P.450

concentration, 4.40 �z�it) were incubated with’s 333

�.iM �\-hsydrioxyan’siph’setati’sine mond 200 �oii NAI)PII

for 3 ts’sino. A few crystals of soodium dithiounite
were then added, and the difference spectrums’s was
recorded (-). Sodiunus deomxvchoolate (6.7 iosum)

was then added, and the difference speetrunn was
recorded after 6 ruin’s ( ‘ ‘ - - ).
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�Fh’so’ rmijmicl ioonnuimuticon out’ a t’oon’splo’x ‘svhsichi

ahuscunlos nismuxinsuaiiv mit 455 sins’s ciuninig ouxicla-

t ivo’ ss’so’fmuhuoohisnsu oof _\-huyclncoxym’sniuphuo’tan’sinst’

is c’toniipmun’o’cl,tuition’ itlo’nOfi(’milc’oonsciifiounss,

‘s’s-itl’s f iso’ ft on’nsiat it on’s 0 of o’oonuij)It’Xt’s Irons’s so mniit’

(if flit’ oofhso’n o’oomuspoounstls ksioowms to o’xhihiif

such’s mu lunomhio’nf�’(l”ig. 7). ;�ssunsiinig flit’sm’snsso’

Tiumn,t; 1

10’Ol(ltiOFiS/ii/) bottueo,i cib.s-orboiouo-e 110(lXillOlfllO (it 45,5

11111 (ili(l t/uut fornuod (it 428 10110 after

(l(t)J’!/(/mt)lOltO t 10(1 tlnel(

NI io’romsomrost’s frtitn iihc’msooliarbit.al-t reated nuts

(ott tmo’loro oust’ P-45() 0’O)tst’emst nut itino , 4 .40 �it ) �‘ere

I mso’tnbiat t’ol wit Is 333 � .\-lsydroxyamoiphetamosine

momoci2(X) �tii5 NAI)Pl1 foor limsuited l)erioods of tims’so too

ft urns’s vam’ioomos atssootnmsts tof t bse 45.”u ntis o’oonssplex.

‘Jibe tt’uso’I itoto \�.uss 0 o’rmosimoat ed liv t lie addit join of

di t hicttsi t 0’, troth t boo’ differemoo’e speo’t ruts’s was re-

(‘orded . Soodiutis tlt’t oxvo’boo olat e ((‘o.7 tis�t ) ‘,‘,as t hen

added, atod I ho’ olifTt’renso’e shueo’trtoms’s was recorded

uont ii 0 he o’(’ssutt itoto oof absoirbuamuce changes.
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tioi0 time
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i-I 4::.-:.4 UJOOfl

(lithiounite
aclolition

.i.-I i23m0i� after

(leooxvCholate
.1 4noo:

.1 �

NADPH

“iou.

0.5 0.181 0.1(31 1.12

1.0 0.212 0.181 1.17

3.0 0.239 0.213 1.12

FIG. 7. Rate offornuat-io,i of 455 11110- complex during miCioSOlflal lflCt(thodiSlll of _V-/mydroxyaonp/metamine

cornpau’ed ui-it/u that fu-oln ot/te, substrates

The fmrnoation 0)1 ats absorbance mnaxirnttn’s at 435 urn relative too 4(X) tstss was tosottoittored liv clonal-wave-

lengt h spectroso’oopy upofl t he addition of 400 � NADPH to niiicrousoomssal suspenosioomss froomsu 1)bst’nOOohiarhit al�

treated rats (cvtochrorioe P-450 cono’entrmtticoms, 4.82 j.o\s) containimig 33t) �uit .V-boydrmoxyatnphetatsoimoe, lt)0

pM norbenzphetamiuinse, 50 uis betizphetan’s’sinse, 33 .uM SKF 525-A, our 1 tss�t (/-atssplsetatssimso’.
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T.�msn.I: 2

Effect of l1O(/llotlt)l0 in, p/menobarbutal (111(1 .3-lluet/u!,lo-/iolanthu’ene (in ,-ato- of foi-nmatio,uouf 455 �lli (-0011i/)lexcs

f 1(0110 .\ -/u !/(lroox!laulu /)he((1 Iluine (I 10 (1 tot hei (0 inphota lain vs

H at 5 were gi vems i m t rapen’; t o unseal i nsj co t i 0 mnss 0 of ci t her phemso mhoarhui t mol, ito doses rangi tug fri miss 10 to) 80

mssg/kg ft or 1- 4 clays , oor 3-isiet lsvlcbst olamot bsremte olissotlved i no warns o’mormo toil , at a douse of 20 mug/kg foor 1-4

(hill’S . ( )t ho’r a mi coals m-o’o’eived mooo i mijeo’ 0 it omis at all . En zvnsse assmovs were perfoorn’sed mis deso’ mi hoed i no MA-

ti-lit.iIS iNtl ii o-:rnltonus, amo(I 455 msnss o’ootsiiubo’X foi’nssat ions \suts (l(’(O’rtisitse(I uSitsg 400 j.aii N.&l )PIT amid 333

/.LiI .\-hsvdrooxvanssphet anisimse, 1()0 ,.�in mioorht’mozphsel ans’simse, our 1 nu� (/-amisplsetani’simse.

l’reatrnemst Cvtoichrome P-45() NAI)PH-cvto- 455 nrn complex formatioums froorn:
chronic c reductase -- - -�- � --- - ---

.V-H�drouxv- Norhenzpheta- d-.-\.nijuheta-

anilihetan)imic rnine nurse

ozoozoles OOI,g Ohm ..i_.l 4:�,:-.-4i().- g �ro)1ein lou,,ouoozoles ooi,i_’ proteioz

Noomie 1.01 7ti 79 1.50 0.St)

1.17 78 71 1.35 0.55

1.17 88 85 1.75

1.19 92 73 1.10 0.70

1 . 28 52 1 . 76 1 .t)t)

1 . 29 1 19 98 2 . 20 1 .30

1.34 110 97 1.70 0.81]

Plsemsoohuarboital 1 .85

2 . 22

2.34

2 . 37

2 .40

11)4

142

142

121

156
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327

242

236

299

15.40

25 . 20

20.70

23 . 10

35.70

2.10

4.65

2 . 10

2.95

:3.18

3.56

157

190

198

408

466

597

40A’oO

48.90

51.30

6(X)

8.54

9.30

3-NIethsylt’hsoml- 1 .29 71 51 0.90 0.35

must hretse 1 . (ui (‘OS 34 0 . 50 0.10

1 .63

2.tX)

2.07

2.45

2.62

91

73

78

65

83

46

35

44

30

51

1 .05

0.55

1.05

0.55

1.35

0.30

0.20

0.33
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0.31

o’xfinuc’fio its como’ffic’ien’st four t Iso’ 453 iii’s’s conuupiex

(ii t’mut’hi suubsfrmufo’, it tans ho’ so’o’ns that flit!

c’oumuuplo’x founnimut 10)5’s four .V-hsyc!noixyan’sph’so’fa-

Iisinuo’ is mit lo’must au oirdo’r cub musagnsitnde ii’sono’

rmipid t himuns four f hit’ s’so’xt comiupouumsd, isounbo’nz-

I)lit’tmumuuimst’. Noonbo’uszph’so’tmumuuinuo’ ‘s’smis luno’vi-
tunsly t Iso’ o’ounij)onnud ‘svh’sic’hu do’mi’sooust rat od flit!

fli(isf rapid boornsatioin’soil mu-4;55 minus coons’splo’x

( 18). it \\-mus suiucli n’suoirc’ ntuiuid fhsani 455 nn’s

coumuiplo’x ft ornimit iou’s iroums’s (/-mumi’sphuo’tmunlitso’ must!

SN! 525-A mimic! abomuf twic’o’ as t’must as touts’s-

pht’x boontsiuufioums I’nomii ho’nizphst’fm’smusimso’.

i\,.ll t hit’ pno’co’ciin’sg oohso’nvmit icumss ‘svo’no’ ni’st’sdo’

iusinsg luo’pmutic’ sisit’n’omscuti’so’s f’nooniu iilso’niouhumunbi-

tmul-fneato’ci rats. ‘Flit’ o’ffo’c’t oil iuhso’nouhimunbital

inuc!no’t it ins (055 t Iso’ nato’ o ii it onniumuf iooms out’ 4;55 nuts’s

t’Onsihilt!XO’s is exmut’s’siiuc’d is’s ‘Fablt’ 2. ()vo’n a

namugo’ of tremufn’so’nut- finiuc’s amid dost’s, flue nate

oil t’ouniiplt’x iomnsiafiosi incno’muso!s with’s imuc’nc’as-

ing c’yt 0oc’linosi’so’ P-450 c’cis’sces’sf nmufioum’ss. A
3-loilci inucro’ase in’s c’ytoc’hunon’so’ P-430 t’ohit’t!li-

fnatioims ovo’n that humid ito unifremufo’d rats

linoiclumo’(!s tip�)roixin’safo’lv mu 6-boilci inuc’no’aso’ is’s
th’so’ nmute oil 455 mini’s c’oin’s’spho’x fOOI’tiimifit)n’s ino�utii

.\-huvdnoxvmini’sjihuo’tamisinuo’, mis o’oini’spmino’c! to) a

30- it old in sc’ro’aso’ lnimtiu nut mrbo’n’szphio’f aniuinuo’ amid

a 10-fold in’sc�no�asc fnoun’si (/-as’s’sph’so’fan’s’sitie.

NA I ) I )fl -o’vt O)t’h’snonie c it’d uc’t mist ‘ mucf ivitv

tiunimig thio’se inductiousus is ounulv ino’n’o’aso’ci up

fti 2-fould. Prior trt�atnuicn’st, with 3-n’s’so’th\’l-

c’huoulmunthino’mio’, h’sowo’ven, althoonghu it inuc’neases

flit’ toutal o’t’snI)omi n’sot’sooxido’-bim’sdinig pign’so’mifs



N-OH amphetamine-
max �absorbance 455- 490nm

mo Aabsorbonce ‘ /slope’O-333

cytoci)rOme P-450. 516pM

E ‘65 mM ‘cm�’

20 40 60

N-OH amphetamine (kiM)

(c�’tcc’hm’oin’s’sc’s P-45() mut’stl I ��-450 ) 2-look!,

cm-inst’s to s’t’ducfiooni ins flit’ rmuto’ omi 455 nsns

(‘O.itOiplc!X ioinni’smifioomu irons’s mull thuno’o’ suthustnmuto’s

-mu no’duc’fioni tom nmutt’s lio’hoo’sv fhuomso’ omluso’nvo’ci

Ion usiits’o’ato’cl munsimsials.

In’s ot’do’t’ to c’oinsvent flit’ nmito’s oil 455 nsssi

tI’()mi’splt’X hmn’ni’saticuns Irons’s tuhis(it’I)muIu(’O’ tiusifs f to

situs’son’sucolo’s iuc’n m’ssilhigt’misui oil iut’oft’ins lion’ mm’s-

ufc’ if ‘s’s_miss’st’c’essanv tm km’soow flit’ o’xlimsctiosu

eot’fficiemit (ii flit’ 455 sits’s c’oom’siplo’x. ‘F� was

do’fen’nu’sin’st’cl by two c!iffo’no’nif niio’thsoods, mumod

both �‘io’lc!o’cIa valno’ oil (‘uSnsiunt c’nus’. Tfhit’

first si’st’fh’siuc! (Fig. 8) insv(ulvo’d flit’ isso’uthimitiounu

ol ti’sic’rtosoomi’so’s ‘svifhi o’xc’o’ss .\�-huvclnomxvmonu’s-

‘E

0 ‘ 3-6I nmo0es P-450/mg protein
20 #{149}‘3-28 ‘“

D 20 40 60 80 moO

%cytochrome P-450 as “455nm complex

Foot. 8. 1)eternm inoit iom,u ouJ 0Xtili(t)(oli (OeJJi(i0l0 I

of 455 11 110 eoillmple..u.’ fol-llled clmuiiiuq no io-l-ousolnal no--

taboli.siui of _\� -h y(llOX!/(u 110p/u (‘1(0 lii Vi-� . I

NIio’n’m st nsa1 suspensions fm’totis iilsensotbmam’buit al -

treate(l rusts were int’itbated with exo’ess NAI)PhI
(200 gin) amid X-hydrouxyatsuphetamusimse (500 �.u\m)

fmn’ linusited pen’ioods omf tim’sse. A smsuall amssoottmst of

sodiuns’s ohithiommsite was thens modded, ams(I the differ-
ensc’e spectrints’s was rec’ourded. The o’onstensts oof tboe

duvette ��ere then gassed witis carbmoons ts500t100xjd(’

timid the oljffen’en’sce spet’t rttnss wmos agmtims reo’oorded.
Coonsupam’isomms of the abscorbuano’e at 455 minis before

uomsd after o’arbcmms musonsooxide gassimsg, wit hi t he aim-

soorbuansc’e 0 ht ainsed after c’arbimmns isuorsooxiobo’ gassing

tof a di I lii mmii t e-i’editced samispie whit’ hi bsaol moot beets

imso’ithated with NAI)PH, peri’suitted (leternisimoat joins

tif t he anusomumit (if cvtcochromms’se P-450 bmoottnsd mis t lie

455 minis t’t onssplex, and hemio’e 0 lie ext inset it ott cot’ffi-

cient . The extinctioomo o’omeffio’iemst ombutainoed fruits’s

reuu’tioonss ternuinated at varimotis 0 insies Oti) too 2(X)

see (amsd bsemoce �vi t Is vario tots ans’sootonst s 0 of tv t o t -

chroonsse P-4:�u0 as the 4.55 mimi’scoonusplex) were Plot! It’d

agaimsst t lie percenst age of c’yt ooo’bsn’omnsse P-45() as I hoe

455 nmss o’onssplex.

CiTtitIIIROME P-450 � Nil .\-Hvmunoxy.s’un1’i-IE�r;un I NE M ETA BOLtS\l 9.81

l”mo� . 9 . I)ott,lum 0 lm(It oompmo,f ext u10(t ion mom(�J�ielelm t omf

4 ‘5,5 n no ivili �iltx fonlimeil do iiou g 10 i (lt)SOlli(l I lluotatmou -

(is hi of .\� -Ii !101101!/(1 11mph (t(1 ill 2 Ii (� . II

NI io’rmou-io most’s fmo onus iibsemsoboarbui t mol-t n’o’al cob mutt -i

inso’tthimoto’ol�vitbs linssitmug uonsootnmstsof .\-bovoin’omxv-

amsiphet anssimo’ amsol exo’o’i-is NAI )Pl1 (“mOO �.uii ) , amsol

I lie nsaxinsstmnss abosomrh:’smsce (at 455 ntis relat Vt’ 1o 4’)0

mini ) ever at I aitOe(l was re(’Orded. A plot tof .\-

lsvdrotxvanssiobset ansi nse t’tmmieemot rat iooms, oIl Videdl buy

nssa xinuutnnss mobusoonIon nso’e , agai mist .\� -hsyd m’toXyan)i�)b5et -

amiunse o’oonsc’o’ist rmot iooni gives a sloope �ibsio’bi is I lie

reo:iprooo’al t of t he musaxinsittii� abuscmrhusmso’e po ossibule.

1 )ividimsg I Isis buy t he o’vtoochuroonse j)_45() o’oomso’etot nut-

1 joins givo’s I hoe cxl i moot itoh c’(iefho’jenst -

jih’st’ftumisitst’mimic!NAI)PH lout’himsuito’o!1uo’m’iooo!s
oil timu’so’. rfhio, foonnusafiooms oil fist! 455 numis o’omsss-

jilo’x‘svmisto’rnuiinmofo’cltunic!‘‘fixo’cl’’Iuy flit’mudcli-
tioms oil t’xc’c’ss soochuni’s c!ifhsioonuifo’ (to’n’tu’sinsmito’d,

sut’st.o’ c!ifhuioomuifo’ no’nu’sovo’s flue ooxvgo’mu, amst!

fixo’cl, ho’o’auso’ it n’smuintmiimus all flit’ o’vtom-

c’linounuuo’l�-45() ins flit’ neducc’cI foontus), �Fhso’

absonhimuiso’o’ mit 455 nuns’s no’lmifivo’ too 490 mini’s

‘s’s-mis thoo’mu c!o’to’n’nsinuo’cl, mimic! flit’ o’oonufo’mits oil

flit’ o’uvo’ffo’ wont’ gasso’cI ‘s’sifl’s o’munhuomns issooti-

(ixido’. 13y clefo’o’f it mn’s oil f ho’ o’xf nmu mulusorb:ono’e

prtit!ut’o’cl by o’mum’Iuot’s miiounsoxicio’, munsci flit!
kn’scu’svn’s o’xtinic’f joins o’ouo’fhc’io’n’st oil flit’ o’vfoo-

chiromiuo’ l#{176}-450-CU con’splex at 455 sins’s (73

hiM-t cmiit) , if i�.mis Ptmssihult’ too clo’to’nnsuino’ I lie

an’sioounst omi t’yttot’hsntunsit’ F-450 pnt’so’nit mis fist!

455 sims’s t’oum’s’sp1t’x. mussuni’simug muu (!isjultit’t’tu’sO’nit

liv c’minboun’s misounouxiclo’. I’xfnmipoulatiot’s of flit’

vahito’s ombfmuimuo’c! multen vmunioous tin’sc!s oil imso’n-

limit iooni (tunic! h’so’nsc’o, various c’omm’scentnmutioonss oof

flit’ 455 tunis c’oonuuplo’x) to 1(1)0 #{182}�c’yf(mc’hin(omsio’

P-430 mis flit’ c’oonil)li’x givo’s tins o’xtin’so’fioot’s

t’oo’flic’io’nst cml 6.5 m’s’suntc’ni’s

‘Flit’ so’o’ouiuc! to’t’honsioiuo’ imovoolvo’tl the inscu-
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Exan’sinsmuf joins of t ho’ inuhihit oor�’ o’ffo’cfs of
o’thu”s’ln’soonphiiiso’ on’s 435 tin’s coumplo’x bconnuiaticoni

fnomms’s .V-l’sydnoxyan’spho’tan’sinio’ ( l”ig. 1 1)

0-7mg/mt shows c’ouns’spo’tifive isuhibifony c’h’sturmuc’t enist ics

tumid mini inshibitoin t’os’ssfasit (K’) four ethyl-

-2mg/mi nsutunph’simio’ oil 0.54 tis�n, a valno’ vo’ny c’lomso’ to
I 8mg/mm flit’ K’,,, loon flit’ _V-do’n’so’fhiylations oil this sit!)-

sfnato’ (14, 19-21).
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bafioit’s oil m’s’sio’nosom’s’so’s with’s himssifimsg ani’sontst.s

tub \‘-hiydntixvani’sph’so’ttuts’sinso’ munsd o’xc’c’ss

XADPH. ‘Flit’ niaxis’s’snni’s al)soinbano’c’ oh-

taimio’d (abomut 12 nun’s latc!n) at o’aelu _\�-

hsvd!nouxymuIs’sphio�tanuuinso! coiiscentnafions was do’-

to’nmu’sinuo’cl minid gra�)h’sed out’s what would ho’ a

subsfnato’ (s)/vo’Iocity (u) vs. �‘ l)ltut- if it

wo’no’ as’s t’muzvmsiatie no’ac’fion ; ins this cast’

I, 15 th’so’ nsumuxinuuns. ahsonhtunut’e omhufmuinso’d, nitit

mu nato’ (F’ig. 9). The slopo’ (if such a plot is

1 // I tiax cur, in’s this case, I -‘ msiaxiniinti’s absounb-

muiieo’. Dividing this l�,’ flit’ knsouwn’s cousco’ti-

trmutioti iii c’vto)elinoniio’ P-430 ins flit’ assay

miso’chiuni agmuin givc’s ams t’xtincfions c’ouo’fficio’nst

tub 63 ni�rt d�Sii_t.

‘Flit’ l,,�X mun’sc! appart’nit Km Ion flit’ no’ac-

tj(uni nt’SpOtssil)lt! Ion 433 tins’s (‘outiiplt’X iournsimu-

t iommi Iron’s \‘-liydnoxyamsiph’so’tan’sinso’ c’oinld lit’

calenlatc’d using this valno’. A vahno’ oil 6.3-

6.5 nsn’st)lo’s/nsg of proteins hio’n nusininfo’ could

lit’ do’nived 1cm nsaxits’sus’si vo’looo’itv, misud mis’s

appmiro’n’st Km value of 33 � loon n’eacfioumss

pt’nfounn’sed mit so’venal �)n� oft’ims coinsc’o’nst rat joins

(I”ig. 10). ‘Flit’ appano’s’st J,4,:7fl valuo’ c!o’c’t’o’ast’d

slightly amid flit’ � insc’ro’aso’tl slightly mis

thit’ Pnoifo’its o’omnico’tutnafioum’s tub fist’ n’sso’diutii

c!o’cno’m’sso’cl. 1�inso’m’si’ o’xtn’mupouluifiooni oil thuo’so’

Fm o; . 10. 1)eternu i,uat 2010 (if 1, o ,u et ie (-onstalm Is (if

nu?croso)llual fon,,oation of 4�55 a 111 ooiioplex front .\-

/o !,(lro)xYa 1l( phyla 115 inc

The mit j��l veloucit y tof t he fornsuit joins ouf the 455

this atmsourhiamso’e (rebut ive too 49() moms’s)was derived

froonis t lie uobisoorbanoo’e o’husmsgo’s oobmserved mnpoums the

iid(li tOurs ouf vmom’iootns m’omnio’emst rmot iomnos oof .\� -lovdroxv-
annphetanui tie (10-1(X) �zit ) I oo mssicrosounssal soospens -

sjoons o’oomitainsinsg 0.3, 0.7, 1.2, ton’ 1.8 n’sg of protein

p-er nssilliliter monici 2(X) p�t NAI)PhI.

ethylmorphine (mM)

Ftc;. 11. Inhibition of 455 flnt complex fournation

f uom .\ -h ydioxyamphela ll)iltC by c/h ylnmorph inc

Ahsorbuamsce changes at 455 nn’s’s relative too 490

ntis were nsuo)miitored upton the additions of 200 j.u�t

NAI)PI-1 too stnspensioons c(ifltaifliflg 2 nug cof micro-

soonual I)r(utein per mssilliliter, varkuuns cc)nio’enstra-

(buS ouf N-hydroxyanuuphetamine (67 -� 267 ,.�‘si),

amid ethylnssourphine. (The o’ytouo’hrons’se P-450 o’ons-

o’entratioons was 4.80 � ansd the K,,, for 455 minis

con’splex forniation was 25 �zM \-hydroxyamsphet -

an’sine.)

values t ci issfinuitc’lv sn’sall pnotc’inu o’oinsc’o’nfna-

fiounss promdnco’d at’s appano’mst K�, cob 30 � mind

mu 1iiiax oil (‘i.G nst’sioles/m’ssg oil pnoto’imu p�’r m’s’sin-

ut o’.

5)ISCUSS1ON

.\-Hydroixyassiphuo’tan’suisue is nuot umiictuo’ is’s

its ability tom bourn’s] a 433 mini’s coniplo’x dunimig

ms’sicnosoni’sal ouxidativo’ ms’so’tal)cilismsi. Th’so’ dm’stmi.

juno’so’nito’d l’so’ro’ dou ninch to c’oonsfinn’s flit’
ouniginal imufo’npro’tations (if flit’ loot’m’sstutions oil

suc’h’s ctmniiplt’xt’s (3, 19), i.o’. , that mi noixo’c!-

function’s cmxidatioin no’actioni is no’spo om’ssible for

t lit’ fonsisaf icun’s oil at’s in’stc’rn’sedimut o’ ‘svl’sic’iu f hic’iu

binds t (i an’sd it’sac’tivat c’s t lit’ cvt(uc’hnosu’se

P-450 that- iomnit’cl it . Sonic’ of flit’ major
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cosiuphicat um’ss nsi nsg outlio’r snhsf rates ‘svo’no’

the slo’svsit’st� of flit’ no’actiosu (7) and the

ability to i)it’sd lo’ss than 40 % of the cytom-

chnou’s’se P-450 as tho’ 455 nti’s conplc’x (8).

\Vith �V-hiydnoxyan’suphetani’sine, the sl)eO’d tub

the reaction’s is con’sparahlc! to many othio’n

classical xo’niobiofic oxidatiotus, aiud at lo’ast

so 9� ob flit’ cvfouchiroumi’se P-430 cam’s be so-

questenc’d as flit’ 455 nun’s complex.

Although flit’ boirn’satiounu of the 433 tutu’s

complex no’tluirt’s NADPH , small amoun’st s

of thc’ counuiplo’x ant’ boonn’s’so’c! ii’s flit’ abst’n’sc’o’ oil

exogenouus NADI�H, as shown in Figs. 2 as’sd

3. The no’asonu loon this no’m’suainis us’sneso)lvo’d at

l)neSent, sitico! the pomssil)ihity of o’iudogc’u’souus
NADPH bt’ing pro’so’n’sf in the nuienosoimi’so’s

after fhuc’in isoulatiomni appo’ans extnemo!ly un’s-

likc’ly. This small 433 un’s complex, with’s a

tiegafivc’ mibsonbansco’ aroounid 412 mini (1”ig. 2),

penfunbatc’s tho’ nafho’r sniuall hutuding spo’c’-

trun’s obfmiinuo’d UptOn’s flit’ additiosu of .V-hsy-

dnoxyanuplio’t an’siin’so’ t o ao’rohic micnouso)nuio ‘s

( I”ig. 1). ‘Flio� very snsiall anuourut oil 453 mimi’s

eomnplc!x loinnied ‘s’s’itIi n’sicnosomo’s frosi’s un’s -

treated nmufs givo’s mu c’lo’aren picture of flit’

binding spectrums’s tub .V-hydroxyan’spho’ta -

t’siitut’, i.t’., nt’vt’rso’ typt’ 1 (22), with an’s ab-

sorption nuin’sinunuu’s at 390 ins’s mind a n’s’smuxi-

m’siumui at 420 ntui. Perturbation’s tub this spo’ci-

fruniu i)v the langc’n an’sounit- of 433 i’smuu c’ooni’s-

plc’x it’s nuicnosoi’s’so’s Iron’s phuenuoul)munl)it mu!-

treated rats could no’sult is’s the nathuo’r po’o’u-

liar binding spect-numiu set’ti in such nisicno-

SOtTiO’S.

The fornuation of a sn’sall m-umu’sounst tub floe

433 mii’s’s eon’splex in flit’ ahso’nco! (ii c’XOgo!s’soOus

NAD1�H raised flit’ possibility that the imusf

raft’ of formation of the ct)isipleX sects upon’s

the addition of NADPH (Fig. 3) could ho’

duo’ to the reduction’s of c’vtomc’linouns’so’ P-450

coupled uvitli rapid binding tim a ni’sefmiboohite

previously forn’sc!d duninig at’nobic in’sculuaf ions

of s’suicrosotnes w’ith _V-hiyc!ncixyminssphso’t mu-

s’suine. This possibility was c’Iimituafo’c! by tuvo

observations. The reversal 0)1 flit’ oordc’r tub

addifiomi of _V-hvdnox\’ansipho’tmmn i’sinuc’ amid

INADPH, thus elin’sit’satin’sg flit! ao’noobic imst’ut-

bafitin po’niod rc’lc’rno’d to al�mvo’, did niout do’-

creaso’ flit’ rapid nato’ of lomni’sation’s oil flit’

455 nsnu d’oon’splt!x. I”unthuenms’soune, flit’ nmuto’ oil

reducticus’s of eyfochnos’s’se P-450, as n’seasunt’cl

is’s the presence of eanhosi n’somioxid!o! (musiti .\‘-

lsyc!noxyan’sspi’so’t atsii nit’) , wmus niuch fasto’n

thumun’s the rate (if fconlismutiot’s of flit! 433 nsn’s’s

t’(uniplt’X.

‘Flit’ slow nato’ oil 455 nuts’s c’oniplex bonn’sa-

titus’s in flit’ � tub NADH, in this t’mist!

about 10 � (ml flit’ nate obsenvo’d with

NAI)PH, is t’onusisto’t’sf with the snuahl

mun’sioount (ii (uxidlativo’ drug mefal)dulismn that

o’m’smsl)t’ supp(urfo’c! lu:�’ NADH (23). Also, flit’

slight s\’nc’rgismii (if XAI)PH and NAI)H (ins

the raft’ of 433 nuns’s t’cuni’splt’x lonniation is in’s

mugro’c’n’sc’nt with’s simi’silmur t’ffeets for citho’r

ti’siXc’(!-bUnict ion’s ouxic!at ionss (23, 24) . ‘Flit’

o’limunugo’s uI oxygo’nu (‘otssun’spti(itu c)bso’nved!

l.1�(iti flit’ middifion’s cml .\‘-h’s�’drox�’ampht’ta-

n-oint’ t 0 fl’s ic’nosonsso’s icort ific’c! wit-h NAD I �H

mugain suggo’st that mini ouxidativc’ neac’tioin is

n’sc’cessmin\’ Ion 455 mimi’s c’on’splex formaticumi,

sitst.o’ flic’nc’ is mini insitial i)unst oil cuxygo’mi

utilization’s iil)OOti ao!chitionu of the substrato’.

‘Flit’ suluso’o iuo’nst im’shuilut iou’s (ml flit! ei’sdoget’so ins

( mxygo!n c’onisutiipfioui (‘(ot’sl(infl’sS ‘s�’it-h f lie

fiut’on�’ that flit’ 455 moos’s c’iomplex is c’yfo-

o’l’sr(utu’so’ P-430 in’smic’tivm’stt’d liv the fonisiatitomi

tub flit’ 455 mini ctoniiplo’x, thins isuhibiting mussy

0 ‘ndogc’n’sous c’yfouchunoni’se P-430-dc’pt’iudo’nt

(oxidafioun’ss. ‘Fit foorn’smifioiii of the 455 nsni’s

t’otiiplc’x pnomc’o’o’cls via a n’sixed-lumicfion ouxi-

dat ion’s rmtt h’so’n t hans mu p(’noxide-dePt’ndo ‘nit

nc’acfionu, ‘svhic’li has bt’o’si suggested iiy

Kadhuhian el a!. (25) boor flit’ cxidtufion’s tof .V-

hu�’dnoxymunu’spho’fmumi’sinso’ (25) , is suggo’st c’d
hc’re l)\’ fist’ f-iis(hinsg flint largo’ ansoutits (of

o’xogo’uucuus o’mufmulmust’ had t’so o’ffo’ef tin flit’

iomnn’simif-i(oti oil flit’ 455 mini c’oon’splt’x.

The t’vt oochuncon’sio’ I �-450 comi’splex lonnsio’d

froitu’s .V-hvclncoxyamssphuo’f.ami’sinsc’, hikc’ a!! such’s

comisphexo’s 5(0 1mm obso’nvc’cl, is stablo’ is’s flit’

lino’so’nt’o’ ouf chifhuiootuito’. if �‘sas thins Ju�55il)lt’
tom ‘‘lro’o’zo”’ flit’ t’omnuiplo’x ivith’s dith’sioonifo’,

sinit’t_! this no’niclo’ns mill flit’ c’�’toochnome P-450

iii flit’ no’cluo’o’cl ioormn munich no’ti’souvo’s flit’ cuxygo’ns

foi pno’vo’msf lurt loon to omisplo’x boonnsumut-ions . \Vhut’n

flit’ c’oums’splo’x \�-mis tno’ato’d with’s do’oux�’c’hoilato’,

at coomsc’o’n’sfnmufioinss ‘svhsic’hu t’otuvo’nfc’d nuournuul

c’yt(ic’hsnounuso’ P-450 tom P-420, it was possil)lo’

tom oml)so’nvo’ a clt’t’ro’miso’ in’s flit’ 435 sun’s absonhi-

tinuc’t’ munich thso’ ltunnsmutjouns tub mil)sorbancc’ at
423 nuiuu (l”ig. 6). ‘I’luis wmus l)noohia1)l� duo’ too

t’oon’splo’xmuficonu o-oi list’ insto’nsuso’diafo’ nt’sptui’ssililt’

four flit’ 45.5 inn o’oonisplo’x �vith P-420 (do’-

n’smituno’cl o’vtooclsno tnsso’ P-450) . ‘Flit’ nolmufio mi-
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ship bo’two’o’n’s th’so’so’ t ‘svoo to onusplo’xo’s is shi(u’sVt’s

b�’ the (‘0 onusfm’snc�’ oil flit’ l � : :1 423 n’mtt io

(‘Fmublo’ I ), using several sfmonfimug o’oun’scc’tstna-

tiot’ss of flit’ 433 sinus c’on’splo’x. ‘Flit’ l)t)55il)ihit�’

float flue 423 miii’s molusos’bm’snsc’o’ ‘s’sas dint’ too the

hit’sdis’sg of’ P-420 to o’min’housu mssomnsoxidc’ lcunnsic’c!

fno)mss oxicimitiot’s s’emu(’tit.omss ttikinsg phaco! dunn ig

tiso’ lornitutioti (if flit’ 455 mumui o’ousiplox t’asuncit

ho’ o’xclude-I, although t-ho’ Imungo’ ahsoonbiusic’o’

mit 423 nm’s’s m’sltc’n onsl� vo’ny shiturt po’m’ioc!s cot’

insc’nbation (30 st!c) mutud flit’ lack of c!c’to’c’tablo’

t’min’i)t)ti iuiosioxido’ ins sinusilmin insc’usbatitiiss ins

flit’ al)sessc’e oil _\-hiyclnouxyanusphietasu’sisso’

sssmuko’ such mini o’xjulminsmitioonsexfno’mu’so’lyuni-

hiko’ly.

�fhie nmito’ oil 4.55 minis o’(osusplo’x ionm’s’smitiouns

froonsu .\-hydroxymuni’sph’so’fansuimuo’ is flit’ h’sigh’so’st

loon muni�- substratt’ yo’t c)bso’nvo’ol. This apphio’s

huomtl’s fo�j umit-u’emuto’d m’stscl phuo’tst)hiani)ittul-

tno’m’sfo’cl rmits. it is o’oonuupmiro’dl is’s ‘Fault’ 2 wit Is

455 mimi’s c’ooniipht’x f’oinmntutioums fronui tuonbo’nsz -

phuo’t-mun’sisio! (thuc’ so’comisd fmisto’st substrato’ scm

t’;unoobsc’nvo’c!)m’ssitloi-minuphio’tmini’sinuo’,flit’lunootom-

ty�io’ tub this gromup of c’tonuspoiunids. �Fh’sus
0’O omusplex Ionisim’stio ins irons’s _\-lsydn’oxyam’ssphio’t-

musuuimso’ ‘svas 50 tinuuo’s fh’smut fnc)mi’s s50)rl)t!tiZphit’t-

mtiisinit’miti(!100 fusses thsmit-lronii (/-an’sphso’t-

mumuuimit-’iii umufreated rats. Aifo’n phso’ssobanbital

ts’o’atnio’nif, h’soweven’, it was ossly 10 tinies

fhimit fn’ois’s’snsonbetizpl’so’tmumssinseasit! 60 fin’so!S

thimut incurs’s (/-amu’sh)hio’fauiiimiO’. �fh Phit’I’sO-

i)muni)ifm’sl inucluc’es less 433 un’s cosusplo’x !ons’s’sa-

tios’s Ion V-h’s�’dnoux�’tusi’sphuo’tmin’sinio’ thuati for

(/-mun’sl)hso’tm’ss’s’sim’so’, mitucl nsuc’hu lo’ss thsanu for

nuoonl)o’nuzphuo’tami’sisio’. I”cir m’s 3-bold inuc’no’mise in’s

c’yfoc’hunonsse P-430 tisc’no’ is mu 2-fold incro’ase

it’s XADPH-cytochnonuo! C ro’dnc’fmusc’, and 6-,

30-, mitud 10-loud incnt’asc’s iii 435 tssss con’s’splex

foonn’st’st ion irons’s _\-hsydnouxyani’s�ilsetas’siin’se,

nc)nl)(!sszph’st’fansmnuo’, amid (/-atu’sphio’taliusse, no’-

spo’c’tivo’ly. Thus o’ith’sen cliffo’no’nit o’nzyn’sc’s
catmuhyze tue fors’sititicun’s cob th’so’ isutennu’sediafo’

l’o’Sl)tunssii)lt’ ion flit’ 45�5 tunis t’oun’sjilo’x p#{176}”So’,

cut’ o’lso’ chiffo’no’s’st ensz�’msuo’s mun’o’no’spoumssib!c! for

flit’ ssso’tabolisnuu oil fhuo’so’ o’oomuujuomunsds infci

sniustrato’s Ion thc’ 435 minus o’oonssplo’x-bomss’sing

no’ao’tiooms. ‘I’hio’ ahiihify too l)itid! muhioint SO ‘�

tob flit’ o’vtooc’hun’ounsst’ P-450 mos tiut’ 455 mumisc’coiu’s-

Pht’X uvithi _V-hsyc!nooxyamn�uhso’fmumsuinso’ mis sub-
strmito’, ins o’ounutnmust to muluout 40 #{176}� ‘s’s-ifIi

bo’nszphso’taiusimuo’ mis suhisfi’mifo’ (8), lo’nids cro’-

c.It’msc’o’ tom thso’ latfo’n icho’mo. Ii so’vo’nmul c’yfo-

o’lsno u5iiO’ �l �-450-dt’pemit!o ‘sit- react iosss were

ic’c’o’ssmunv too io)nns susetmiliohifes ‘svhic’I’s mine

snbsf nat 0’s four f lie 4;55 miss’s cosu’splex-iomn’s’sim’sg

s’o’mio’tions , f hit so’c�nestt’ning cmi c’yfoc’hinosiue

P-45() mis flit’ 455 mii’s’seousnplo’x ‘svoulc! sevc’rely

hinsuit flit’ muvmuihabilify cmi substnm’stes, timid thus

flit’ lo)nnuumutmoin out’ the 4;55 sims’s c’oiuupk.’x. \Vith

.\-hiyclt’omxymissiphso’tmimu’sisso’, ‘svhuic’h’s mippetuns to

lit’ fIst’ nioust imivcus’o’d ton ko’y suhisfnmute fun flue

455 mss’si t’omnuiplt’x foon-susmofioiss t’o’tuo’titiss, flue

muvmoihmubility out’ snhsfn’moto’ is siot hinusito’cl, but

n’mufioo’n’ flit’ o’yttoch’sm’ousuio’ P-450 is, sisso’o’ o’mich

suio)lo.’d’Ulo’furnis ooyo’t’ousslo’oosic’o’ho’foms’eisimucti-

vafinsg itself mis mu 455 simsu o’oomusplo’x. ‘fluis

‘s’s-tunIc! tulS(i mtt’t’t)litif l�o)I’ flit’ difi’o’t’o’nsce in

shsapt’ tub flit’ cun’vo’s t!o’pic’fitsg 45.5 momus con’s-

plo’x fout’ss’stuf ion icon _V-hsyc!nouxvmitispl’so’tmis’s’sisie
music! flit’ coth’so’n substrafo’s (Jig. 7).

.,\55(ithst’m’ o’xplmisiatitoss los’ flit’ t’o�’ltutiyo_’ difi’er-

o’nic.t’s in’s 455 sis’su d’oimsul)lO’X !(unsssmoti(us’s miluiolig

flit’ flints’ sul)sfnato’S milton ph’sc’nsol mut’Iiitm’sl in-

cluc’tioms is thumut fhut’so’ chiffo’nt’sic’t’s tonic! be due

toi mu iit”s�- typo’ to!’ c’yfoio’huronsso’ P-45() luno’st’mit

is’s nsiic’t’oistiIuio�-S mutton’ j:huo’istmbtun’Iuifmul tno’at-

suso’ssf. ‘i’hsis o-omnlc! misansit’o’sf itst’l! mis cIifit�i,�

o_’suo_’o’so’ith’so’r is’s exfit’sc’fioms couc’itio’iessts cur is’s

muff-iioity (ii fist’ o’ytoo’lut’omsso’ for tlso’ nsuo’tahohic

imsto’nssso’clitito’, munisoitig flue tl’ss’c’o’ substt’mutt’s,

1 n’sclnc’t ioun5 1uy 3-ms’setliylclsolaiuf ‘si’esa’, tin

l)0ihlo’t’Vt’hi(’ hsyc!t’ouc’m’sn’boosus iso gesst’rmil, is kssowi’s
tci nc’snlt ims flit’ foinmuumitiom’s oil m’sc!iffc’nesst hen’so-

hit’tito’ils o’vtooc’hurotsso’ P-450 (26) mis ‘svt’ll mis to
stisusulmoto’ omnily o’o’rtmuin c’muzys’s’so’ muc’fivities

(27). Ins the oxpo’u’imuio’nuts sh’so’svn mu 2-fold

inso’n’o’m’sso’ iso ( �)-binsding hst’s’ssoiprofo’ins gmuvc’

hifflo’ con’ sam o’himonsgo’ imu N�-\.DPH---c’ytoc’lunosise

(‘ no’duc’tmuso’ muc’tivitv, l)nt- canso’cl to clo’t’rease

ins thoo’ n’afo’ oot� 455 55555 c’cum’siplex l’oirtssatiomn’s los’

all fhst’o’o’ suhsfm’muto’s. This suggests thumuf ins-

duo’t joins 1uy 3-nsuo’thuylch’solan’sthuno’s’so’ do it’s nuoit

t_.mul.iso’ ituc!uo’fioums oil flit’ c’mozvnsso’s oon’ flit’ typo’

(if (‘\‘tO ot’hitiut’s’so’ 1�-430 sseco’ssan�’ loin’ t hit’ loin-

sism’sfiooni oil thso’ 455 mini’s c’omsi’spho’x.
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