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SUiIuIA Ru�

i�HU IIMA N , RONALD (�r. : Iticluicf ioon of hiepafic nuicro oso onumul ro’clutco’cl nicoutimuamidc’ adenitue

clinuclc’ofiolo’ phuoosphitufo’-do’po’nido’nut prooduic(iiuti oof hiyclro ogo’n p�’�#{176}oxid!o’ by churotuic I)rior

(rc’afmenf with o’fhamiool. �IIoi. Phainiacol. 9, 670-(175 (1973).

Tro’mi(nio’mif tub rtu(s boor 21-28 cimivs �vithi mu senuibiotuid dio’( coon(tuitiitug o’(lumutiol ro’subfo’cl in a

mic’mir ciouubhing oof hivo’r miorosoumah cv(oochuroumc’ P-4;50 coomufc’nf . (1ooniooomifmimufhy, statistically

sigmiifictunf imicro’misc’s mu (lie rmi(o’ cub NAI)PH ooxiolmu(iomo, ‘‘o’miclougo’mioous’’ respirmutiomi, amid!

acc’taldc’huyclo’ foorma(iooni broom ethuanoul iou nuit’roosoomo’s wo’r(’ oobsc’rvo’d. Amu averago’ increase

mi NADPH-clepc’nidetit hydrogc’mi po’rooxide bourmafioun tub 45 ± 7 #{182}Vt(SE) was oubservo’d

mis a result tub chirounic o’fhitutuouh fro’a(mo’nuf, o’nuplooying (hut’ clo’cremuse ito sooopol(’fimi flitcoro’scenuce.

or (hut’ foornimufioun tub cyfochroume 1)t’rtOXidtist’ ooomplo’x II as huydrogo’n peroxide-dc’feo(inug

sysfo’ms. Sinooo’ if has h)O’eli reportt’d (limit (hue rmifo’-limiting stop boor c’tluanioul ouxidatiootu in

mic’rousomes is thuo’ raft’ tub gc’mieraticon tub hvdrogc’io po’rooxiclo’ boor tho’ pc’rouxida(ic ro’ac’fioiu tub

cti(mulasc’ [11. U. ‘Fhuurman, H. U. Ley, mind H. Sohuoolz, Lur. .1. Bioclieni. 25, 420-430 (1972)1,

this mudimiptiVo’ inicro’miso’ in hvdrougemi �t’12ouXid!O’ proucluo(iooti clue (to chroumuic o’(hamuol freatmo’nit

moust likely acccuunfs for flit’ o’nhuanco’cl c’fhanoub ooxicimifiomu via omutmulaso’-H202. Tho’ data are

conusis(c’nf with (ho’ hiypo(hiesis that microsommul o’(huminoob ouxiclmu(ioon is duo’ to peroxidation

via ca(alaso’ unt ilizinug miorouso omal huydlrougo’n p�’r� oxido’.

tNTItOt)UCTION

‘Flit’ oubso’rvmufiouti (limit (hut’ niicroosoonumul

frac’flo omu tub livo’r can ouxidizo’ ct hmunooub too

aco’tmuldo’hiyde imi (lie irc’sc’tuo’o’ tub NA I) PH

has gemuera(o’cl ooomusicbo’rmuhbo’in(t’ro’sf mind

coto(roovo’rsv ro’co’mufly (1-4). This microo-

sommul o’fhiamiool-ooxiclizing sys(o’m has ho’o’mi

c’harmucf erizo’d, pri niari by by Lic’bc’r tumid

Dc’C’murhi (2), atid shoowiu (to shumiro’ oo’r(tuimi

clumurmuo(c’ris(ics �vif hi ro’ac(iounus tub (hit olmussi-

‘l’huis imuvest igmut ioomi was sumpi000m’t ed imi part by

Hesemurch Sciemutist 1)evelooprnemut Awmurd K2-MH-

70,1.. mimid by trmimut AA-cX�288 froonu the Nmitinmial

Imist it umte oof Memo (mob I Itomult h.
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cmub nuixo’c!-fumie(ioomu ooxidmiso’ ty�x’. Its mictivity

o’tumi lit’ imoclumco’d liv prior (rc’atmemi( of (hue

munimmib with o’fhomumoooh(5). Anoothc’r pa(hwmiy

by which o’(hiamuoul cmun ho’ ouxidized, (ho’ pem’oxi-

dlalic ro’ac(ioonu tof o’thanuooi with (ho’ cafahase-

huvdroogo’n pc’rooxiclo’ coonupbc’x (4), hmus hc’o’n

c!o’rnomisf rmut o’d imi nuicroosoomes. There are

so’vermul ohimuracferist ios commnoni too micro-

soonual o’thmumioul oxidafioumi and NADPII-

obc’pc’nic!o’muf huyclro ogc’n j)c’ro oxide prouduct ioumi

Joy nuicroosoumo’s. Four o’xtumpho’, both prooco’sso’s

ro’dluiro’ NADPH, have identical oxygen

clo’penc!o’mooo’ proufibc’s, anti are setusitivo’ too

imihuibitiomi by o’arboun moonoxide (2, 4). In
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addif iomu , nuicr usonumul o‘( himmmiool oxidatit oni

can be imuhuihi(o’ti bo� various ioroooediunrcs

whichu muro’ kmiowli too imi(ermut’t with (hut’ H303-

cmitalase nuechimumiism, such mis (a) inhibi(ion

by substrates boor c’afalaso’ (bormmute, miscoor-

bate) , (lo) inhuibitioun liv omitmilaso’ inuhuibit ours

(azido’), anud (c) imuhuihi(ioomi by H2(i2-u(ihizimug

systems (4). Bmuso’d omi (host’ observations

‘Fhiurmanu , Lc’y , timid So’ho olz huavo’ comicludo’d

that (lie l)0)sfUlmi(i00t0 tub mu uimuitlule n-uicro�usomal

ethuamuol-ooxidizimug sys(o’iui ito mudolifioumi ( oo

thc’ pc’ro)xida(ic’ ro’muofioumo tub c’a(almise is ummu-

no’co’ssarv (4) Oppousing this P00i1i( oof’ view

are reports (hiaf flit’ muo’(ivi(y ouf o’mu(almuso’ is

umummltc’red by chirotiio o’thmumuoul tro’mu(nuo’mit (6),

who’r(’mis thuc’ midmup(ivo’ imio’m’o’aso’ mi (hut’ mubulity

tub (hit’ microusounimub frmuc(ioumu too ouxidizo’ o’thimumuol

is �vo’l! docunuemo(o’dI (2, 6, 7).

Hoouvo’vo’r, simico� (hit’ o’mi(o’-binui(imig s(o’p bout’

thio’ H�O2-cmutalmuso’ rnt’c’humumiisnm imu niuiono)soumo’s

himisbec’nu slioiuvmuto ho’ (hit’nmu(o’tub gt’mio’rmu(ioumu

tub H202 (4), ohimunogos in o’mizynuo’ activity

uvoumhd ho’ incotuso’quic’mu(imul (to (hit’ uvo’r-abb

rafo’ tub ethiamuoul oxidmutiomu. ( )mi (hut’ oothio’r

hiamud , if mu ca(abmuso’-H2( )3 nuo’o’huminisni svo’t.o’

tupt’I’ti(ivt’, (lieu tutu inuc’no’muso’ imu H2()2 p�’#{176}-

diic’tioni shiouinld ao’o’oumpmumiv (hut’ ituc’ro’aso’d

rmu(o’ tub o’(lianoob oxidmufioutu imu nnic’moosoumo’s

assoucimu(o’cl with o’fhutumuoul tmo’mu(mno’mut, mis is

suggo’stc’d froonu (hue oubso’ru’mu(iomi (limit NAT)-

I�H ouxidaso’ muo’(ivity imuo’ro’tuso’ (6, 7). Thins

(his s(udv \�mus unmido’rfmiko’mu too exanuinuo’ (hit’

effo’c( tif c’huromuic’ o’(humimiool tro’mi(nuo’mot on

NAT) PH-do’po’nclo’ti nuioro so unuumul huydmogo ‘mu

j)t’It)Xidt’ j)rouduotioon.

.MATERIALS ANmo .itETHOt)S

(/�i’onic ethanol treatment. 1\lmuhe Houltznumumo

rmi(s wero’ It’d mu so’nuilioiuid dio’( moudific’d

slightly bn’oonu (limit do’so’riloo’c! by I)c’Cmurli mimic!

Lio’bt’r (8). ‘Flit’ ciio’f o’oumutmuimio’cl, mis a per-

o’o’n(ago’ cob t ottul omubo)m’io’s c’murloo ohuvdrmu(t’,

4(100 ; bmi(, 36 ( mind prtufo’imi, 15 . A nuix-

(uno’ tub do’x(rimi mimic! nutilfoso’ seryo’c! mis mu

souumroo’ tub cmurbouhivc!rmuto’; ouhivo’ mind o’ourmu ouils,

as (hut’ souutrco’ ouf fmut ; timid omuso’iti huvdroolvsmu(o’

sumppbo’mo’mitec! wit hi o’sso’mi(imul munuimuou muc’icls,

as (hut’sourco’ tub pm’oto’imi. Whuo’ni alo’ouhioul \\�a5

t’mpboyo’d, it ro’pltico’d up too 36 #{176} tub (ho’

(ou(mul c’mulounit’s. ‘Flue mumiinimuls wo’ro’ huounso’cl imu

imidivic!tmal emugo’s.

,llicroson,al preparation. Omice-wmushioc! nui-

tt’tOstuflit’S \Vt’mO’ pmo’pmito’cl bmonu livo’r o’sso’n-

(imully tis do’so’m’ihc’c! by Hild!o’brmuludf et al.

( 9). PrO)(t’iti wmus do’fo’rnuimic’d liv (hoe biuttef

nc’mio(ioumi (10), t’tui�ilooyitig mip�)roopria(c’ (0010-

(rools fon’ (hut’ turbidli(v of flit’ microusoonumul

suispo’nsi oh

_l (‘etal(leho jjo/e J)ro(lUCt oon Jroin ct/ian ol by

in ierosoines. NAI)PH-depo’modo’mu( o’thianuol ooxi-

dmu(ioomi l)y (hit’ nuicroosoummu! brmuc’thomu �

nuo’misumrec! t’sso’mu imil lv mis dlt’stril)t’d prc’vi 0)11513’

(4). The ro’tio’(iomu nuixtunmo’ c’ouiu(muiiued 100 nuui

po(missiuinu Phuo)sl)humu(t’ loumfbo’r (pH 7.4) , 20
n-uI muit’o)tlmumumid!c’, 10 nuui numugmuo’sium chico-

ride, 50 nuiui o’(himunioul, mimic! mimi NAI)PH-

gemio’rmufimug svs(o’m coonisistimug oob finumul to on-

o’o’n(rmutioomis tub 0.4 nut NAI)P*, 3() mM tub-

is(O(i(Ititt’, mimic! 200 milhiumui(s/ ml tub isou-

o’i(rmu(o’ cio’hvclro ogo’uumust’ (Signumu ) . I noubmu-

(ioutus �vo’ro’ po’rboornuo’d iou omu�)po’dl 25-nil

Erlenumuio’yo’r flasks w�i( h co’mu(o’r wc’iIs to umu-

(miimuimig so’tiiicmurbtuziclo’ (15 nuim ito 150 nun

phiousphimito’ houffon’, pH 7.0) , ito mu shumukitog
sva(o’r bmithu mit 37#{176}.Ilo’muo’tioonis wo’ro’ imuitimuto’c!

uvithu niuit’to)somt’s (2-4 nug,/muul tub ro’mucfioon

noix(uire) mimic! wo’ro’ to’rnuuimimufo’c! muf(o’r 10 mimi

��:‘‘ (hit’ mucldi(iomu tub t rio’hulo um’muco’fio mucid (fimimil

Ot)titO’titm’mi(iculu , 0.6 ut ) . rfhuo muce(mihclo’luvdt’

j)1t0dU0’t’c! duirimug (hut’ imic’ul)afio)n \y�u5 frmuj)po’c!
mis (lit’ ornitlmurbmuzoumuo tufter miii oovo’mmuight

cliffusioumupo’rioud!mimic!o’ootuipmumttlwith muco’tmul-

do’hiyo!o’ sfmimiclmim’ds mit 224 mini (1 1). Imutulumu-

(itumis \\�o’lo’ Ptm’ftOttuuO’d itt 1ripbic’mito’.

if l(’1’OSo)110 al _\�l J)J�JI-ilepen (It a I 1, /j(lroqen

/)ero.riile /or1nati(�n . 1�huo’ go’moo’rmi(ioun tub H2()2

luy NADI�H tumid oxvgo’mu Joy nuicroosoonuo’s

uvmus nuo’musuimt’c! sj)t’ott’ouphioo(ooluut’(micmihl\’ Joy

( lit ft )l’fliti( it umu o of o’vf o uohuro unit’ c po’ro oxicimuse

(‘o)nipbo’x I I ( I 2) , oof fluo o�o omuuo’(ric’muhly by t ho’

clo’oro’muso’ in 5OOoI)oOht’(iti fluooto’soo’mieo’ iii (lit’

P1t’st’uut’t’ t)b hoourso’rmitlishu 1)010 ixic!tist’ ( I 3).
Sc’oupoolo’tini is mu fluooro’so’o’mif oouunumurimu deny-

mu(ive which is mu subs(rmu(o’ boom’ hiorso’rmuclisli

l)t’t’tuXidlmust’.Iou (ho’ jom.o’so’muo’o’oob H3( )3 mimic! flue
o’mozvnuo’ it is o’oomuvo’r(o’dI imuttu mu mitotofluouro’soo’mut

pnooduo’f , tumid (hut’ clo’oro’tuso’ iii 50o)j)colt’tili

fluio uro’so’o’nuo’o’ is mimi o’xeo’lbo’mut mussmiv svsto’nu ft on

H2( )3 prouduc’(ioumi.

(‘ijtoc/uioine J)_45() (tOll (‘(1! li’ations. i’hio’

ruuic’roosonitulcotti(emi( (of ovto oo’himotmuuo’ I�-450

� c!o’to’rmimio’c!liv tho’ mubsoorjo(ioumuc!iffo’ro’mio’es

loo’(wo’o’mi (In’ soocliumuuc!ithuioomui(o’-mo’cluco’clmimic!

(hit’ (ro’duo’ec! -+- cmim’btumi moumiooxiclt’) pigiuitmit

iii tutu A.mimio’ou cbouubobo’-bo’turoispt’t(m’tophutitoimui-

o’(em. Ahfhuooughu (hut’ tuioular o’xt ituc(ioomitooo’fli-
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cic’muf tub c’yfooohurcumo’ P-450 rc’mains couiutrou-

vc’rsial, (hit’ moumi)(’r (91 mui’ cni’) no’-

po)rt(’d by Oniuirtu and Satoo (14) was usc’d to
caltulat e comicc’mit rmufiootus imi t host’ o’xpo’ninoo’nut s.

Encloqenous respiratwn an(l �\‘�l J)PH

t)xi(lat 1(1,1 ()j in ioro&uones. NAl) I �FI -sf i noun-

Ituto’d respirafioumo tub thc’ stamudard 2-ml micnu-

somal suspc’musiooti � moomuifouro’cl Io(uharoo-

graphncmuhly itu mu tlooso’d fo’mpt’rmuturo’-rt’gu-

lated (37#{176})chumunubo’r with a iolatimium o’lc’c-

(rode. ‘Flit’ imucuibmufioumi mix(urc’ wtis (hut’ sanuo’

mis boor ethumumuoul ooxid!ti(ioumu o’xc’ep( (limit soodiunu

tuzide (5 nun) was muc!clo’d to) inihuibi( cmu(mulmuso’.

Rates tub NA1)PH oxidmu(iouiu �vero’ oio’(o’r-

nuimued flucuroomo’friomully mis do’scnih)o’o! liv

Es(mul)rOO ok (15).

Choeoii i(als. All coobmuo’tors tunic! o’tuzvmc’s

were puirchuaso’d from oifhc’r Boo’hunitigo’r our

Sigmmu. All tofhier cho’rnicmuls wont ro’migc’nt

grmidc’ I)roduct s broom standard commo’rcial

soumrces.

RESULTS

k/feet of (‘/lroflbe ethanol treatment on ani-

mal grout/u. Booth ooun(ro)h and o’t hitumuoul-

treato’d anoimuitubs o’xhuibi(ed coomparabbo’, posi-

(ivo’ uveighu( gmuins with (ho’ liquid diet.

Houwever, (hut’ tuvo’rmigo’ uveighits tub (hut’ o’(ha-

muoub-tro’afo’d rmuts \vo’re slightly Ic’ss (humuno

comi(rouls (‘Ftulibo’ 1). ()mu (lie oufhuc’r hiamuc!,

Pon”tmi thud! Uoumez-i)umm (16) himivo’dc’nuouni-

strato’d thuaf hiouchuo’nuicmi! and mo urphuoulo ogical

chamugo’s mOo’o’d!miout mieec’ssmun’ilybe associated

with tumi mutumuboulicl growfhi phimuse. Liver

wo’ighit s tumid (hue amouumut tub miuicm’oisO umal

proof o’in isoulato’d po’r grmum tub bivo’r wo’ro’ o’sso’n-

tially ummuchimumogo’cIJoy (lie tthimutitul fro’mutmo’mut

(‘Ftibbo’1).

Effect �k/’ C/irOflic et/oanoi treatment m

hi ierosoinal et/oanoi oxi(iatian. As has been

repour(c’c! by oofhier workers (2, 17), prior

(remutmemi( tub animals with o’thanol increases

flit’ mubihitv oub nuicroscumes ((0 coxidize ethuamuol

mi flit’ boro’senoe tub NADPH. Iii (hc’se cx-

po’nimc’mufs (ho’ ouxidmutiomu ouccurred mit a rate

27 ‘ gro’mu(o’r in microsomes broom treated

(luau broom coomotrool aiuimals (‘Fmuble 1), an

iiioro’nuo’nuf ivhiichi is statistically signuific’antly

cliffc’ro’ni( broom (lit’ contro)ls.

Effect of (/11Oflie ethanol treatment on 11202

production. Ito (his series cub expc’nimo’iifs,

the do’om’o’muso’ imi 5OO)j)O)letilu fluourc’soenc’e in

(he juro’sc’muoc’ cob huoursc’radish 1)t’ro)xidase was

usc’d mis mimi tussav sys(c’m boor the fcurmatiomu

tub H2()3 mitroosoonic’s.

A (�‘picmil o’xpc’niment uvitli (lie scopolef in

mnc’(huoc! is shuo)wno mu Fig. 1 . Thuc’ addition

cub mimi NAI)PH-go’muo’rmu(ing system (o micro-

soonuo’s broom corifrool animmuls produced a

sfemuclv jorouc!tto’fioumi tub H203 (l’ig. 1). On (lie

O)( huo’n hiatool , t ho’ clo’crease iou scoj)olo’f in

fluoresoo’moc’o’, ic’., (ho’ raft’ oof H202 prc)duc-

fiomi, wmis nuuch grc’mifc’r (62 �) in mic’roosomes

from efhanoul-(remuted animals (Fig. 1). A

stmu(istic’mullv siguuificamit imucro’tuse in NADPH-

do’po’mucio’totmicrousomal H2( )2 pro)dulctiomu was

oubso’rvo’c! (47 , p < 0.005) mubfer (rea(memit

�vi(hi o’thumumioul(‘Fmubho’ 1). Sinuihtir dafa (not

shuooivmi) went’ ouh(aino’d wifhi flit’ o’v(ochrome

e p�’m’� uxiolmiso’ nuo’(hoc! tus mini independent

mussmuv ft it. H202. Thins o’tolumutooo’d! NAD PH-

c!ept’mido’ti( H2( )3 jot’ooduofioon imu mio’roosomes

bro unn o’t humututu! -( n’emitcci mini mmuls � mippai’emit

wit lu t � iiodo’po’midemi( mussmuy (echniquc’s.

(‘�jloe/u 10/lOt. P-4)O (‘ontents, or//f/en nptake,

aini .VA J)J�11 o.rulation. Ito muuionousoumc’s broom

T.ilom,E 1

LJ7’O’(t of oloooulo mo t’t/otitooil locatnoent 0,0 o,oio,tu.stunoal .VA1)Pli aooil elloo)lo(ul ou.ru/ati(olo , (ux!/qelo oiptake, arid

h !/(/10tI(’10 p(’Io.l. 00/0 /)1�(o(/ 01(�1 in/I

Micro usoomuios froonu cuomut rool timid t’t hmamuool-t m’emutccl rmit 5 were ci omuupmum’eoi . I )at a m’eprcsemit muieamis ± st amid-

turd o’mroors exco’lot loom’ t hue II �( )� dat a, whuicli mime mnemomus ± st mimuolmorobdeviat ioomus. Measumrernemuts are ole-

scribeci imuitier M�TE1tI.iL5 ANt) ME.rFmoumos.

‘l’reatrncnt a Rat Liver wet Microsomal COo- NAI)PH Ethanol Oxygen H202
useight weight lirootein chrome (oxiolation oxidation uptake produc-

isolmited P-45d) tion

arbitrary
,t� nzg/g ;zmol es/u,’ nnzoles/min/;nt’ units

(‘iomiuroob 101 139 ± 4�ti.t ± 0.4205 ± 2.0 0.7 ± 0.1 12.8 ± I .7�6.2 ± 0.5 18.8 ± 2.0 100 ± 4

Ethuamuoul 16 124 ± 7�6.6 ± 0.3�19.3 ± 1.61.3 ± 0.2165 ± 2.4�S.3 ± 0426.6 ± 3.2 145 ± 7
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‘ II. ( . Lev, II. ( �. ‘I’humrniamu, P. Zinunuo’r, mumud

I � . School z , oumupuubul isheci o obsemvat ii otis.

NADPH

C

a)
0
0. C)
00
OC

dI)�

C)0

OLj_ �

�

‘� Ethanol
Li Pretreateu

Fit; . 1 . Effort of ethanoul trositnoo’,o t on .V,4 Dl�11-

clepeuitlen I no iero).st)oloal h !/(10000Je10 peroxide foo�uoaI ion

Microosoomes were prepmuretl froonu amuimuials re

cci vi mug a comut roil or an et homumiol-comi t ai mumug diet

foor 21-28 dmuvs. Scoopoulotimu (1 �.uM) was added too mu

suspetusioumu oof muicrousoonies (coomut roil , 2.03 tug toil

cot hmimuool-t remited , 2.01 nug miii ) imucuil)ated imu So mui�i

l)00t assiutnu plooosphate butler, pH 7.4, coomitmuimuimug
20 ni�i muicootimuamuuide, 10 iou�t 3ilgCI2, tumid hoorse-

m’adish l)erooxidase (5 umuits nil ) . The fluoorescemice

intemusitv excited at 366 mini wmus recoom’ded mut 450

munu. Amu NAI )PII -gemuermut imug systemuu (0.4 nun

N.�I)P�, 30 nun muh-isocitmate, and 200 nuihbiunits

ml oil isocitrmute dehydroogemiase) wmus added as imu-

diemited by the mirroow.

o’fhimumuol-fno’afo’d! aninumuls musigtuific’anuf in(nt’ase

in (hit’ ooomi(o’mut. cob c’v(ouchuroonuo’ P-450 wtus cob-

st’i’vecl, flu o’ounfirmafiomi cob (hut’ finudimug tub

1’ulc’zo’v (is) (‘Fablo’ 1). Fur(huc’rmouro’, sig-

muificamif itocremusc’s itu NAI)PH ouxidmufioomu m�mu(o’s

as wc’hl mis iii rmufo’s tub ooxvgo’n upftuk(’ itu (ho’

tubsc’mio’o’ tub addo’d substm’mu(o’s wo’re milsoo so’c’mu

in etiuamuool-(reafec! anuimmuls (‘Fmiblo’ 1). Hoow-

even’, imi(o’npto’(mi(iooti cob (ho’ 5(tui(hiitomt’tty tub

02: H2( )2: NADPH wi’� conil)hicmuto’d liv (lit’

pn’o’so’luco’tub c’a(mulmuse mis mu micm’oosoinimul coumi-

taniimiami(.

IOISd’ USSION

Ethanol o.ri(latwfl in rico os. in iitro. \\huile

it is go’nertully mugro’o’cl (limit (lie pn’edoumimumuut

iimt(hiwtiy for eflitumuol 0 oxidation in hivt’r imi-
volvo’s (lie mulcoohuool dc’huydrogc’miase sys( o’nu,

pro’ciso’ otumunt itat itumu humus rc’mainuc’d difficult.
loon c’xmimple, imuhibif io on of o’t huaniol ouxidmit iotu

cob 60-80 0 has beo’nu oubservo’d in o’io’o timid imu

po’rfuiso’cl nuif livc’rs with spo’cific’ ituhibif ours tub

mulcouhuool do’hivdro:ogo’mumuso’, pyI’tuzoul(’ timid 4-

met hvhpyrazolc’t (19). Fuirt ho’rniono’, abc out

80 � ituhuibifiomitub o’fhutiiuou!umtibizmufiootiliv flue

perfusc’d livoi’r was oobservc’d in (he presc’muce
of amutimycimu A, tin ituhibifour tub the respirmi-

to ur�’ c’hiaiui ( limit j)ro’venit s ro’oxidmut iomu oof

mif.ochoumuc!rimil NAI)H (19). Imuhuibifioumu cob (hue

ro’spira(oury chuaimu would limif flit’ sumpply tub

(lie cuxidizo’d cobmiofor (NAI)’ ) for flue mulct ohutl

dehydrogetiasc’ reactiomu. rfhoits mu reasomitub)Io’

esfimmife four the c’con(ribufiouto oub (hut’ mulccohuoul

dehvdro ugo’noaso’ system f ou oovt’m’-al 1 o’tlian ol

ouxidatiouni imi hivc’r wounid bc mit lemust 50 � o tub

(hue total.

On (hut’ outho’r hmumud, (hut’ momufure cub flit’

alcohol clo’hvdroogo’miasc’-indt’po’mudc’mo( pout hi-

ways(s) is umuknuowmu. Iii imitact cc’lls (huc’ro’

muppear (to 1)0’ (\\‘t) j)OOSsih)ili(it’s to o’xplain this

ro’sidual c’thianiol txidiziuug activity : (a) (hut’

oxidatiomi of t’fhuaniol In’ (hit’ cat milmuso’-

hiydrogo’mu po’roxide conuj)bo’x tumid (b) flit’

nuicrouscunial efhumumuool-ooxidizinug svs( o’m. I mi

addifiojmi, muo’(ivi(v imuvolvitug mulcoohuoA clo’huy -

drogo’muaso’ wi t hi o’xt ranuif cochuoumodrimub reoxic!mi -

fi(Ofl tub NAI)H mmiv occur in the o’xperinuo’ti(s

with amitinivciti A. Because (lit’ micro)soummul

system nc’cluirc’s NADPH imisteaci cub NAI)�,

if appemurs (limit oumuly (hue firs( fwo tub the

above poossililitio’s could lit’ oopo’ra(ive in (hue

isolated nuicm’(ostumal subfrmuo(iotu.

Role of’ ,VA J)J�H-de/)en(/en t I, y(lro(/en /)ei’-

oriole foriuoat lob an(/ eatalase i,m in ieroso,nai

ethanol o.ri(/ation. ‘Flit’ oobso’m’vmitioomu by Orme-

JO)hitisOoti mind Zio’gher (20) (limit (hit’ microu-

5(Oflitul brmuc(ioutu tub liver cmun ooxidizt’ o’thomumuool imi

(huc’ Pro’st’lice tub NADPH tumid oxygc’nu has

go’muo’nmuto’ci coomusido’rmubhe imito’ro’st mimuc! (001i-

(rovo’rsy flu the Pmusf so’vo’rmuh V(’ars. At thuc’

fimo’ tub flue oorigimoah wourk (hit’ rook’ of etutmulast’

iii (his ro’actioouu was minoimized bc’cmiuso’

addc’d H20 did mutot sui�)poorf (hut’ ouxidmufioun.

Howevo’r, it was Iato’r clo’nuoutus(rmifed that

addo’d H202 eoould ncut ho’ recovered broom

microusoumes (21), presumab)ly because out its

rapid c’otiversioumi imuto toxygemi amid wa(o’r by

the ca(mulase prc’so’nt mu the suspensitomo. Conu-

versely, a possible rob’ four oaf ahaso’ mu micro-

soommil o’thuamuoul ouxidmufioumu w�as suggt’sfo’d by

tho’ oobso’rvmu(ioomu(limitefhututooobouxidafioumiby flit’

nuicrosonual suibfrmuo(ioomowmus supported by mu

ccumufimiuoous su�)plv of H2( )2 (1).
Lio’ber tumid Dc’Carli (2) htivo’ do’moumusfma(o’cI

so’vc’rmub similanit its bet wo’cn t hoc’ nuicrouscummul

o’fhumitiool-ooxidizimug systo’nu tumid cla.ssictul mixc’d
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functioumi oxidaso’s: (mu) no’cjuino’mo’mu(s four

NAD1�H muucl o)x�’gt’n amid (b) pmin(ial inhihi-

tiO)ti by cai’hon mOOIuO)Xidt’. They hiavo’ implio’d

from (huo’ir \vo)rk (hat tin’ miorosonuab svsfo’m

is ml umniquic’ o’thano:ol-oxidiziiug sys(o’m mind

have demonstna(o’d thmu( it is irucluncible l�’

chiromuic’ c’f huamuoul (remit mc’mi( . ‘Fhc’v himuvc’ alsoo

imodicafc’d that (his systo’nu is diffo’ro’mut from

emitmulase, based ton diffc’reti(ial so’nsitivi(y to

catalase inhibit ours depc’nuding upotu whethic’r

H202 is gemierafed broom NADi�H our mimi

mirtificial sysfo’ni suichu mis xtun(huimuo’ ouxidase

ph us huypouxamuthuimue. Howo’vo’r, bailum’o’ ( o colu -

(no! the raft’ o)f gemwnation (of H202 has bo’d

()shuinoo, ()shimico, and Cluamicc’ (22) too criticize

this inferpnc’faticun.

‘Flit’ hypothesis that a umuiclue microsomal

c’thiamuoh-oxidizing system exists has been

criticized by a large nuiml)c’n of laboratories,

tumid evido’nco’ luus ac’eumuilmi(o’d stromughy im-

phica(inug (lit’ H202-ca(alaso’ system mu microu-

sonial efhuanol ouxidation. 1”oior example, (ho’

demomistratiomi that fhuc mic’nosomab ethanol-

oxidizing system can lit’ suppourfed by an

H202-gemuc’rafimig sysfc’m (glucoso’ plus glu-

coose ouxidasc’ ; hivpoxanufhuino’ l)huis xaiutluine

ouxidaso’) amid c’mun ho’ imu!iilifo’d liv c’mufmubasc’ iou-

hibifoors clearly implicmufo’s (lit’ 1’o’ihitu-Harf rot’

ct)1.ipbt’d ouxidmificumi in (lit’ po’rouxida(iomi oof

o’fhanuoul in (lit’ microsoumah suihbrae(iounu (1-4).

1”urfhio’rnuoro’, it humis bc’c’mu dc’moonis(rmi(ed rc’-

oc’miflv (limit micrusoomc’s prouducc’ H202 mu no’-

ac�(iomus whuiohu ro’ciuiro’ ooxygemu tumid NAT)PH,
mimic! whichu cami lit’ pmur(ialhy imuhuibi(o’d by car-

boomi moomuouxidlo’ (4). Ahsou, H202 l)rodut(itumi tunic!

o’fhanuool ouxic!afioomu htuve flit’ samo’ oxygo’nu l)r��-

files (K,, = .50 jut ; [0�] at I ,� = 200 j.iit).

‘Fhc’so’ chiarao’tc’risfio’s arc’ iolo’nfical boor muuicro o-

stumal H202 i)roudulo(i000u,iniplicmutuug H202-
catalast’ in (hue microosounual o’thani(ub-ouxidizimug

svsfo’m. F’ur(hio’rmo one, substrmu(o’s bout’oaf abase

(bourmate, asc’ourbaft’) and H202-uutihizimug sys-

(ems (hiorso’raciish pc’ro uxida so’ p1 us hiydlro ugo’n

doimioom’s) inuhibi( (ho’ svsfo’nu; thc’so’ obst’rva-

tioumus lo’d ‘Fhuirrnami, Lev, mumod Sohuoolz too coon-

cludo’ that sincc’ (ho’ chumunmictenizafioumi ulpo)uu

whichu a umuique microsoomal of humunuol-ouxidizimug

svs(o’m huvpofhc’sis wmus bmuso’d is compmutibhc’

with a microosoomal H202-c’mu(almisc’ mo’chmumoism,

if is superfiunous to po)sfulmu(e mu muo’w micro-

soniab e(luaniol-oxidizimig sysfo’nu mu additioumu

to (hue peroxidmu(ivc’ reac(ioon of catalaso’ (set’

Fig. 2).

Ethcnol

H202 + \CataIase�as�) -� Cota�ase-H2O�

Fit;. 2. � d(pzoIiloq POI/100a!/ ,foo, ct/mimi

oli(l(lti(urO i/i 000 ioro.sonoes

Hecenu(l3� mt miumbo’r tub woorko’m’s humuvo’ mit-

tempted to resolve (hc’so’ comutnoversies by

examiiuimig whether or noof an acfivc’, recomu-

stituted , catalase-free mixed-function o�oxida-

tiOmi systc’nu is capal)lo’ of oxidizing o’thanol.

‘Fc’schkc’ et al (2:3) have repo)r(c’d! (limit sonic

ethanol is oxidized imu brmicfioomus bno’e of

c’afmulmisc’. However, thiesc’ t’xpt’nimt’mits have

hot bo’o’n cootifirmed liv ofhers (24). (iii the

comitrary, woork from (1000n’s bahoumatoury with

fcuur differt’mut types of purified P-450 demomu-

strato’d flue inability of the i’o’coumisti(uted

mixed-bumuctiomi oxidaficoiu Syst(’flu f o oxidize

ethamiol as judged by the effect cub this c’om-

l)toulmid t)Ii NADPH dhisapl)c’armince.2 Absoo,
i3ilt’zo�!\’ et al (5) havo’ rc’poorted c’fhuamuoul oxiclmu-

ticumi by a microsoommul frmuc(iouiu rich imu c’vtou-

ciuromc’ P-450. Howo’vc’m’, their pi’epmuratiooii

admittedly contained o’a(abase, mimic! azide

so’nsitivi(v wmus demoimistrated, c’hanmuc(enisfics

which mire coonsistent with a o’mitahasc-H202

mechauuism for the oxidation.

.1 (laptue increases in iii icrosmn al 11202 J)ro-

duct ion (hue to (‘/0 ron ic ct/i anal treatoii cut. It
has 1)een demuiomustrmi(c’d (luat chin’oomoic treat-

nuemut of amiinuals with efhumumuol pm’ouducc’d prou-

mioumnco’d mon�)houlogicmil chumuuugo’s iii thuo’ ultnmu-

sfruio’fumro’ ouf flue liver (25). Amoong these

chiamogo’s mint’ thuc’ muppo’muramuce ouf ‘‘bizmirro”

mit oochiomucln’imi, (ho’ ac’cumuhaf ioni of fmuf dircop-

lets, tumid mul)roolifo’rafituluoof (he mo’nuhonmumio’stub

(hit’ o’mudoplasmic rc’(icunbum. Iii muc!difioumu,

tilt o’ro’cIbicochuc’mical pa rmumo’t c’m’s\vo’no’ absoo tub-

st’rved. Diminuishic’d nmi(es tub pyruvmite ooxida-

tioutu (26) amid emihmuniec’c! sunccimioxic!muse (27)

limivo’ beenu o bserved fcoll oowing chnonuio’ ethanol

(ro’mu(nio’mit mi sfudio’s oomi isoola(o’o! nii(ouo’houmu-

dm’ia tunic! hivo’r slices, no’spo’o(ively. mi addi-

2 J� \‘ernuilioomu,B. 7u1. Kmuschmuitz, tumid M. J.

(‘0000mm, umiupumbl isheol oobsem’v:ut ioomus.
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tioun, mu largc’ number cob changc’s itu c’nzymo’

activities of (he smooth endoplasmic retic-

ulum have bo’(’n repourt ed followimig chirounuic

treatment with ethamuol. An imucrc’ase iii

cyfo)chrome P-450 confemif, an increase iii

NADPH-dependemut endogenous respiration

( ‘Fable 1), anud an imucrease imi (hue rate oub

NADPH oxidafioon al 1 accounipamuy (‘huno)nic

ethuamuol treafmo’nt (‘Fable 1).

I”ur(hermooro’, (ho’ midmup( ivo’ imucrc’ase in

microsomal H202 prouduction ro’porfc’d ho’re

(I’ig. 1 amid ‘Fablo’ 1) tumid ifs parallelism with

imuo’reases mu mucetaldehivdc’ formatioomu from

e(haiucol (‘Fahlc’ 1 ) ant’ o’oonsisfenut withi f hue

ptos(ula(e (hunt microosoumal ethantul oxidaf ion

is due to (ho’ emit alasc’-H202 system (Fig. 2),

sinucc’ productiomi oof 11202 is rat e-limitiiug for

(hic’ catalase reactioumi imi (hue cell (4).
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