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The Effect of 3-Amino�1 ,2,4-triazole on the Phenobarbital-Induced

Formation of Hepatic Microsomal Membranes

ILENE H. RAI5rELI),1 PAOLO BA(’O’HuN, l’ElIENo’ HU’m”rF�nF:nt, AN�O l”F:NTON So’nJ.�Fu.’N}�R
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lonrk, Neni’ look, Xeoo’ York 100!9

(Ru’e’eiyeo! 1 )ecenniht’n’ 11, 1969

SUM MA lUt

3-,-\.,mituo- 1 , 2 , 4-triazole was adnmmnnisteneel tot rats imm connbiunat i inn with n p1 neuno nbau’bital.

Tine imepbutic e’nmdenplasmic reticuulunm was stuidit’el cint’nmiically annd by e’lt’ct no inn micn’oose’o npv.

Time iitcrease’s itt cytocimrome 9-450 and e!rumg itydroxytase activitv I ot’oidtuct’d by ph nt’nntibar-

bital aloume w’t’re partially coummnteracteel by adnminnist-u’atioonn tul Iinmminnnotm’ilnzoiie toogt’timer with

pimenobarbitat. TIme increase’s iui membranes oof tint’ e’ndoplasmic reticulum, obst’n’vt’tl by

electromm nnicroscopy atnd nmeasumred by nuicrosomal phuonspiuolipiel, e� conmparabit’ imn amni-

n’ials m’eceiving phemmobarbital alotme amid inn conmbiuuatiomn withu anmimmot n’iazoole’. Amiunn ntriliz(olt’

treatmeuit aloine does tnuot preoduce proliferation of etudoplbisnmic u’t’ticular nmmo’nmhrbinmt’s. I a

tIme pn’eseumce of atm iimducer sncim as pitetmo)barbital, itnte’rfen’enmce with cvttnchnroitmme P_4.50

biosynmtimesis by aminmotriazole dot’s not affect imne!uctiotm oif tint’ foornuubotioium (of nmenmbu’amue’s oil

time hepatic entdoplasmic reticulunnu. These result-s stnggt’st thubit inmelunce’d imncreases tif cvtoi-

chmrome 9-450 amid unf time niembn’anes of enolunptbtsnuic retictnlunn nmay be coiumtrnoileol by st’joa-

rate mechmammisms.

I NTI(OI)U(’TION

Time itncreast’s in imepatic eindoplasmic

reticulum lund! itt drutg-nmetabuotiziing activity

fol lowinmg h)hte’mm�blimbitt11 treat mt’unt lire ne-

garded as adaptive responmses to time drug

(1). TIme hmerbicie!e’ 3-Itmitme-1 .2 ,4-tn’iazole

iiminibits imeme biosvinthmesis (2). Aminotria-

zole admiumistered together withu pimettobarbi-

tat for 1 atmol 2 elavs partially coumteracted

time itmcreases in drug-metaboiliziimg activity

This inmvest igat mini was stnpported by (iranmts
AM 03846 amid AM 05515 frtonm the Nationial
In nst it motes onf heaR in. These studies were pm -

sennied inn part at the aninnmnal nmeetinng of Time

Anmmermcanm Sticiet y for Experinmenital Pal hnulnogy,

At Remit ic Cit v, April 1969.
Presenni address, I )epart rniennt of Phbnrnmmacob -

ogy, New \‘oork Untiversily Scimoonol of Meulicmnme,

New \om’k, N. \‘. lOOltL

bond in cvtocimanmmme 9-450 levels I)t’Oo!tt(’n’o! by

!)hueumobbom’bital giveit bilonne (3, 4).
\ lt’mbranmu’s oil thin t’nmdoplbismic n’t’ticmmluinn

reticunlum �um�t’ uuuaxinualiy immcreliseot biftt’r 4

days oil pine’tnonbarbitbil tn’(’atnment (5). l)ooes

interferenmce wit-It imuelunctionm oif cvtocl nrtonmme

9-450 biosvintinesis afft’ct tine’ fom’mlitioui oof

menubrautes of time etueloplasnmmic u’t’ticutunm?

Tho’ follonwimug study WIi5 designno’d too limiswer

timis 0 iut’st-ioonn.

MATERIALS ANt) METHODS

To’cat mciii oof au omais. �\ Ililt’ S�imIogue-

Daw’le rlits weigininng approximately 1 50 g

receivu’e! boot-li sodium nmu piuo’nto)bburbitbil (us-

solved imn sterilt’ watt’n’, 50 n’mg kg, amnol aminno-

trilizoilt’ (Aidricim (1hmt’nmical (‘omumpamuv), 3

g/kg, e!issolvt’el iii 0.9 � N’aCl. Alminmbuls wt’n’t’

givt’nn t-hne’se coonmmpoumnnds ititralien’it.ount’billy, lot-



t’nperfusecb livers

No. of Liver to biools’ I’otal micro-
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hit’ 5:0nume ti numt� at st’i oltratt’ imnj t’ct iooum sites,

tinct’ olaily foot’ 4 o!bi\’s. Thim’ee oothnt’n’ groups oil

auniummals sen’ved as ct)ntrtits. Omit’ gromnji me-

cu’iveul 0.9 �‘ N1o( ‘I oun lv, tint’ sect nunol group me-

ct’ivt’d phue’unuibbirbitlil Iil(Otn(’, bitn(! thit’ t.hiin’tl

gut nip receivu’ol anmmimnootn’iazo)lt’ alonunt’.

‘Fine’ “a(1l annol pint’mmoban’bit-lntcununt-monlatii-

nmmals ��.em.o’ p:iin’-ft’ol \Vithn thu t’Xb)t’t’itl.it’tttlil

grootnps otn tahorbitoom’v cinouw ( Rocklannol

muuootnst’ rat diet-, Fekilid, lute.), ‘flue binmimmmals

me’ct’iviung limiunootriliztnie’atomic ate le’ss t-huauu

time’ tot iner grtuu�is litit! \vt’rt’ Utit pbiir-ft’t!.

F’nou’ timu’ elumrlit-iuon nil’ time t’xjR’rinut’imt-,time

liunimitbils\\‘t’t.t’ jillict’(l iii innt!i\’itltulll cage’s iii

an t’mnvin’onnmt’tnt itt wi micit light, tt’nmmpt’rature,

ainol Inutimuitlity were buntoonmmatically cootttrooileel.

(inn time’ fiftim dliv, bippm’oxinmmatt’tv 24 mr

alt em t lit’ last imnj t’ct it inn, the amnimals �

kitle’o!by a bloow t-(otint’Ineau!. Livers we’u’e’ per-

ftnst’olw’itim ap�om’ouxinumateiy 60 uuul oil ice-co)ld

0,25 M sucrose’ inmtoo tint’ b000n’tbil yciun. Spt’ci-

uumt’nus for t’lt’ct n’ounn nimicu nsc ib iv �ut’ne obtainnu’d

pm in’ too pt’rfusioum

Lloz!Juloaiic assays. All (‘unzy mmmatic olete’u’immi-

libit it uliS \Vt’r(’ eltotme ton ulufm’btctioommateel 10 �‘o�

(w �‘) hi�’e’m’ imonummtogt’iuatt’s irn)num inmdiviolumal

aininumais, pn’e’pbim’ed ito 0.25 �ot sucroose-0.0l M

Ti’is-H(’l bullet’, pH 7.8, flt’unzj)ym’ene liv-

o!m’ouxviast’ Iit’ti\’it\’ wlis bissbi\’t’(l b� tint’ p��#{176}-

co’ulun’e oni h.uuntznumaum t’t at (6). Aniliume’ hmv-

utroxytluse’ lictivitv was tteten’nminet! by time

mmmethmouelof I3ro(lie bittel A.xelrod (7).

lot time measunrenmeint- oil t’uizynme bictivi-

ties, �nn NA1iPH-geimo’ratintg system was

lidoleel to t’achu saniple in excess. It conmsistt’d

of 54 Mnmonles oil gluncouse 6-phmo5�)imate, 4 unuits

on!’ glucose’ 6-pimospimbite’ dehydrcogenase (front

yeast, Iumatytical reageimt grade, Boehurinnger-

Mlitminhneimmm), 3.S ,onuonle’s oof XA1)P, a-tmd 10

�.tnmoihes of .\lgCl2 iii 0.1 �i potassium pimois-

phnate’ bufft’r, pH 7.4. Ainihine phnospinltte was

aeldt’t! in sumbst-ratt’ ctoimcentration onf 1 .3

j.�nuiott’s in a fitmal volumme of 5 mmml.3 4-Benz-

pyreine (0.2 j.omole dissolved in 0.1 ml of
acetone) was adde’t! toi a final vohunme oof 3.0

umml. Nicootiunanmiele was oomitted fronm tine

assay becaumst’ it hills beeim show’ii ton innhmibit

time’ Iumihmmt’ hmye!n’(ixvtase 111101 aminopyu’iune

t!enmt’thmvtast’ reactioonus (5).

I�t’cpao’ainni (Of ulo-l(’t’oSOflOcS. A 10 #{182}‘ (w/v)

hmeinumogenlntt’ cii hi\’t’i’ \Vl15 prt’plnm’ed in 0.2�

ti suncrost’ - 0.01 �i Tris-HC1 bumfft’r, pH 7.5,

lintelce’ntrilnnged at 9500 X g foor 25 uuuimmat

0-4#{176}in a Spinmcoo moide’t L uhtracenmtm’ifuge’.

‘I1iie’ supeminat-ant fluid WItS centrifunge’(i but

105,000 X q loom 60 mimi. rfine pellets we’re me-

sumspended buuo! cemmtmifuige’d againn for 60 nmin

at 105,000 X �,. Tint’ nesunltnmg pellet was m’e’-

sunspo’nde’d in 1 .15 ; KC1.

(‘yioc/oi’ome P-4.90. Tinis was mt’lisunrt’d as

T.&nnt.u’� 1

.EJI’o’oi onf ant o inoiro a:oit. oin on (/00(400)0 of tto 0 o,’tiSOltt(ilproicnn

‘I’iie muie’aui u’t’subis ± sl:omida rd devmbn tmoot am n’epreso’nil e(h . The mnno’rease in nnuicm’oosunnal protein u’onnntemnt

niot signiifIc:n ni113’ ohilIero’ni I inn I inc annmnnals I meat ed Wi I ii Iohmeunnnh)liu’i�i 1101 bo-unol anuuiun(nt riazole inn connuuparisoum

let limo se u’eceivi ung Ioint’uinoblon’!nit :nb bolt onie. The a nninu:ols I real ed wit h anti nitml n’i:nzole aboone lnnst nnaou’e body
weight I imtnni dud tine not lien gn’o onnps. Anuni nnoun’nbozonbe t meat nnuemit aboomno’ connnupan’t’nl ton N:nCb o’oonit-n’tnls doteS not

signiificbn utlly mtu’u’ease nntm(’n’onsoonnbnl protein.

Perfused livers

�frebotment Nno. of I.iver too 1)0(13’ [‘001101 fl)iCt’O-

bumimals weight rbolmo sornal protein”

0.9#{176}, N:n(’b S 4,45 ±0.44#{176}’ 93 ± 11#{176}’ 7 :3.71 ± 0.40 53 � 100

Pinn’uionioan’init:uI 8 5.55 ± (1.48 147 ± 26” 7 4.66 ± 0.320 155 ± 45c

Pimo’uttoio:nrinutbnl +
annmntooori:nztolc 17 1,27 ± (1,55 133 ± 2:5’ 12 6.06 ± 0.60 144 ± 27�

Aumiiuttnlri:nzobo’ S 4.74 ± 0.50#{176}’ 99 ± 16#{176}’ 6 4.(�!) ± 0.44#{176}’ 98 ± 160

Ut’S 1t�t’ o’xpro’sso’d as muuibbigranuus 10cm’ graimi (of bivem’ >< (I nver weight ioouly weight) N 100].
I )ilI’eu’o’unces bet wt’t’ui imiCIt mis ito the slninie cnnlmntnunn , designnat o’d by lime santo’ smnpen’so’n’ipl , :ou’e unont St a-

list nail sigmiificamit . 0)1 her uhnffemenices :oru’ sigmnifio’Inunu (p < 0.05).
I Ii fft’remuco’s bet wee ut meamus inn I he sante o’ool imumuno , designiat ed by the sanume superscript, :nre mutot st:i-

list in’:nlbv signiificannt . ( )nItem olifft’ro’nno’es lire significa nit (p < 0.05).
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215 ± 124” 131 ± 43

59±19 51±16
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described t’lsewhmere (9), except that (1() was

bubbled tinroungim time slimpie for 60 sec.

]fi(’l’osolnai J)l’oteiuo . \ I icroosoonmal l)roote’imu

\\‘bLs measured by time n�e’titt)(l ooi Lonvr�’ ci al.

(10).

_-1! l(’)OSOiH al /)ioos/)/t 0/i/i jul. j �i piels \vt’rt’ t’X -

tracted by time’ metluoel of 1”ontchu , Leo’s, loud

Sloamme Staumlev (1 1). r#{231}� I)hnoislihi0t’uts was

tle’te’rn’miined O)tI lilt AuntoAinaivzer by me

umme’timod of l”iskt’ and Sunbballoow’ (12).

Pi’epau’ai iou of tissue foo’ ele(’io’ouo 110-1(105-

Co/)y. Small sanupies w’ere fixeo! mm cook! 1 �‘

osnuic acid! inn 2.67 � s-cohliditme bimifer. Tiie�’

wt’r(’ dehivdratt’d witim Illco)imonls annul e’nmbe’d-

t!etl in Epoun 812 (13). Se’ctioins went’ cunt with

LKB 1..ltrotome III, e’mplovinmg a diamond

kmnife’, blind stained w’ithn lead citrate. Tiue’y

TAnm,n: 2

K/Trot (Of (lulnifloio’i(lZolC On ifl(/olciiofl (Of benzpyreote
h ydro.r olin/ion

Thin nmenonn mesnnlts ± st :onmdamd du’viat innnm are

represenmled. Phmenmobambit lii I real menit raises
henizpyrenme hydrt)xyla.se activity almost to 3

times anid cviocimrtonme P450 levels too 5 limes NaCI

c(inmtn’ol vabmnes. With phenmobamhnitmol anid atmminnnn-

1 riaziole the i nnt’rea,se inn hen nz pyre nie imyd mtnxvlase

act ivitv is prevenit ed, mount! the vmnlmues lore similar

Ito NaCI cnnnmtrods. Inn cnnnmt mast Ito the effect tnf

phenobarbit Ill lonmol aummiumnul riaztile onm ioeunz pyrenno’
hydroixylase lout wily, 1(01101 cytochronme P-450 lulls

inucreased ton 1.7 times tine conitrol vlnlunes. Wimenm

compared too pitenmobarbital trelolnmenmt bIonic, thin
mmmolouced i nicmease ntf cvt twhrome P-450 is dinni nn-

isheol. After aummi 110)1 riazo)lo’ I real nwnit abonnno’,

beuizpvrenne hydroxylase ad mvily is redmmcee! 1(0 lii)-

pmnixiuuunttely 3Q(’; monmd Itotal cytochrnnnmie P-45() is

redmueenl I ni approximately 70�’� nof NaCI -t meat NI

conmtmnols (p < 0.05).

� Total ‘I’otal
i’reatment - 5) 0 hvdroxv- cvtochrome

annmans -
benzpvrenc” h -450#{176}’

0.9#{176}cNaCI S 183 ± 60” 74 ± 17

Phenuobarbilal 8 530 ± 194 :572 ± 100
Phennobninioitlol +

anmi 110)1 rmnnzolo’

Arninmotriazoile

\‘alues are expressed its mumicrogmanuis per gr:nmn

of liver X [(liver weight body weight) X 100].
o \almnes lire cxboressed as nmanmomoles per gratim

of liver N [(liver weigimt-’Eoody weiglnt) N 100].
I)ilTcmenu’es hod weenn nuicanns olesignmated 103’ the

sanme snnl)emscript nnre nntnt st atmst ically signnificannt

Otimer thiflerenmces more signiifio’anit (p < 0.05).

T,ktnn.u: :s

L’Jf’eoi oif (Lt000l000ioi(lZolC (tOO ili(Ioooio(nn on,f (0100liPie

it y(Iro.ryla i n (iPO

‘i�’iit’ nmncann n’esnm!ts ± stanidan’ol th’vi:nt intnn art’

n’eI)reso’unt ed , Phnennobarbi I at 1 r(’:n t nie nnt 1 t it’ ro’aso’s

onnilinno’ hivutmouxvlase ao’tivity 2.6 1 inmit’s aunt! o’�’tnn-

t’Inn’nnnume l�-450 bo’vels I to 5.6 t inmmes no omit rn 1 v:nbmies.

‘l’n’(’btl mmcmit � In Ioimenntnhobon’hi t :nl :onnoi onmninit nI n’i:nznnbe

nhinniiunishmes t his effect , but anniliuoe hmvohrnnxvbaso’ au-

I ivit 3’ annu! cvl not’imronuc P454) levels ore i nn(’reascol
1 .5 t i into’s a mud 2.2 1 inmes , ro’speo’t i vt’Iy , obonve Na( ‘1

on omit n’onls. \%‘hienn vbnlues fn’onuo annmnmnals I n’o’:ot o’nI �oit h

:onuniuiont n’mboznule abnnnne lure o’onmimlo:nreolwit in N:o(’l onni-

1 ronls, I he small innerease inn aniibinnt’ hmvoirnnxvbase :oc-

I ivi t v a non! tine small eleo’n’elnso’ii nv to ohio onion’ P-450

levels an’e nmnl signnilicannt

No. of . . ‘b’ontal cvton
1001111

I real menu t attn . chroniue
- mals p-amnntoolohennni” P_450b

(1.9#{176} NaCI 7 i .01 ± 0.24” 56 ± i0

Pluenmonboariiital 7 2.64 ± 0.51) 295 ± 94

Pluennoliarbi I al

+ anninmo-

Irimozonle 12 1.58 ± 0.65d 122 ± :ss
Anmuinnutriazobe - 6 1.12 ± 0.33’ ‘#{176} 44 ± 15

a \alones lore t’xpmesseol as mnicronmmmn tIes joo’r gn’:nnnm

nof hiver N I (liver weighmt bondy weight I N 1(K)).
\‘ahtnes bore e’xpm’essctl 105 nmanmnnnmnnbes �er gr:nnmu

onf liver N ] (livo’r wo’igiut, ‘boody weighit ) N 1(X)].

I )if’ferenices hoet weenu nteanns inn tine s:nnone cool-

tnmnm, (iesmgnnbnted hn�’ limo’ s:nnme stnperso’rilot , :nro’ until

statist icahly signmifit’aunt . ( )t lien’ differennco’s tint’ sig-

nnificannt (p < (1.0)5).
d � )ifl’erennees h)o’t �o’o’nmn mactn is inn the sannio’ tool -

onmnn, designnbiteol by tine sanu�’ sunperso’rilot , aro’ miont

statistically signiificbouit . ( )thiem olifTerennees :nro’ sig-

mnificanil (p < 0.05).

� stumohiett witin a Hitachi HS-7S elect rooun

n’nicrtoscoope, aften’ light nmicrooscopic loncaliza-

tion itt time liver lobunle, using I -� st’ctioonns

st-anut’ol \Vithi 1)t’ritiuhie aciot-�chuiff �ont 1 toltmi -

chime blunt’ (14). Pt’n’ipot’tal lame! nmitlztinnlit

rt’glioi ns we’rt’ so’lt’ctt’e! ft nm’ elect a nun ummicmoos -

copy, sinmcu’ tine t’nndopiasnuic reticulum levels

in tin(’st’ re’giotns art’ imomnmallv tint’ lonw’t’st

(15) unit! tine’ respootnse too inmo!unct ititu is t inert’-

loire moore proouuonunimce’o!.

RESULTS

‘Flue effects (if pimemnoobarbital auto! amiunti-

ttibtZOilt’, attiitt’ Ilmiol itt connbintatiooui, onn liven

wo’igiut atuol nuicm’osoonmal proitein cootntt’nmt art’
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slit uwmn ii m lablt’ 1 , TI it’ I ive’n’ wt’igl it too bo nol�

we’ighut rations am tint’ gu’ounps of l’bits titlit rt’-

ct’iveol p1 nemnouban’hitbol lilt unit’ our to uget men’ wit ii

atuui nunit m’iazo itt’ \�(9�, i ntct’t’IiSt’d, as � t I no’

tout :nl um’nicm’onsonumual �oautt’itu coutmt.o’nmts, I �t’m’ftmsioonm

oiltint’iiyn’ms with 0.25 tn stncn’oist’iuno’ro’bosedtint’

li1o1olin’t’int-liven’ lii booty weight u’atio us, bunt diol

mont :illt’d’t tint’ ttitlOl mie’n’onsonmbtl yield.

.11 u(’o’o,sono-aI /0!I(/o’o.o’!1Iatl�uo.s. I mncrt’bost’o I

beunzpvrt’mnt’ hyoln’ouxvlast’ bictivitv, �vhmiclm \�Ii5

ooht-ai nut’ul bo!tt’r [)ime’tno nbbin’bitbol t-u’t’at-nmment , \VbiS

itot 6numtmol :il’ter aolmmminmistn’botiouo oil iiiut’tmnu-

hbim’bit at amnol amiuno ut mi :ozo nit’(Tahlt’ 2).

�\.totitiit’i’ nmiicm’o usoonmbol slnbst-rbitt’, t’ti n�’t -

nmom’pi uhue, \VllS t u’stt’uh to it’ comparist nun, umsitug

isoolatt’el nmicmousoinmmt’s, limO! tIne’ e!t’nmut’thnviat ioomi

oil this o’oouumiioountud o’lonselv foo!iowt’t! time me-

suIts nobtaimmeol with beunziovmo’nue.

‘lime’ mnncmt’ase’ iii lmve!roxylatiomu oil atmihimme,

105 st’t’mu with piut’tnoubarbital alomnt’, Was par-

ibitt’V (Oii,imit-t’m’act-e’(l by 1)hnt’ltoibam’bital tn-

gt’t-i mt’u’ ��-it Ii Iimiuuoot n’iazonit’ (‘I”abtt’ 3).

ii nt’mnooba t’bit at t rt’at nmmt’int- to nnmmpare’o! ton

Na(’t coantrools imucm’easeol beimzpvmene’ imy-

ulrooxyhase’ lnct-ivit-v 3-loud lund! aiuiliime ii�’-

droxvlase activity 2.S-t’oiol, wimilt’ imucn’o’Iisimng

o’vt�no’1um’onuumt’ P�45() levels 5-foilot. Jim compau’i-

1 00 . 1 , JJ(’/)a /000’!//(’ /I00010 1(0 / /((‘(f /0(1 too/It /)Jt 010 0010(1 i/o t/oil (11(0100’

lx n’ttsivn’ i tint east’ 01 tint’ -mutt tot ii n’etoiootd:isnnuin’ notio’ombomnni:imtboto’iolt’l00001 (01 glvo’oogn’ot ire abohiau’o’mit

/75(X).
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Fm n . 2. Ho-paitnc!/i(’ JOint mi / 00(1/001 toni/i (0110010(0/ roazole (11(0100

(1lyo’ongemi is Iin’t’so’n’ve! :nmio! snuuoonot hu t’mnt!ooplbosnnui(’ met it’onlmmnn ms intl mnit’u’t’aso’ol. N 5(M10,

sott too ‘aCi controohs, time admimmistratit in ol

phuenmobarbital togetiie’t’ w’itim anminuotriazoole

did moot significaintly iimcmease beimzp�’me’mme’ hmy-

droxytase activity, while lunihinne’imydrooxylase

activity inucreast’d 1.5-boold laud cytocinmoonuu’

P-450 levels itmcreased approximately 2-bolt!.

.l!ou’p/oolo��y. Ete’ctroim microsconpic t’xanmi-

nuationmn oil lme’patoocytes lilt-er inhnt’nnoobarbitat

tro’atnmeimt alone revealed mnomnumlil mito-

chnoitt!ritt, a loss of glycogeim, amnol pm’unnuiiuu’iut-ly
imucmeased smooth emm!oplasmic met iculumm

(t”ig. 1). In aimimals receivinig onuly atumiunoo-

miazolt’, smooth amid rough t’nntlopllismmuic

reticulum appeame’ol muoornnal (I”ig. 2); time’

nuitonciuoittlrili �‘arit’o[ inn sizo’ bitu(I sinlihie, bunt!

loncal boss of outer nmuito)cinoonndm’ial nut’nmmbmanut’s

bud! ioicai swe’llimmg oil tint’ numitoocinoonnelrial mmmli-

trix wt’me onbst’rve’el (1”ig. 3).

Irt’atmn’it’tit �vit ii bontin I)hmt’tmt0blit�bitlil ann(l

Iimumimuontmiazole re’sumltt’tI iii a boss onl glycogemn

( 1”ig. 4). ‘Fine snnoontln e’tu(!ooptlisummic meticulunm

\\II5 uncme’ast’el inn anmoouuut anne! e!istribintionmu,

with siiglmt vt’siclo’ iomnumat-iootu, bunt t-h�s \\li5

less l)moOI’nOtntiCt’olthuamu with I)hn(’tu(uhbou’bitltl

aloumue. 1�ooumghm enutlonl)ibosmuuic m’e’ticuluuuu comutemut

\\Ii5 dinminishmed. Tint’ nmuit-ociuoumdria elisptlnvt’ol

thut’ sanme variatiouuu inn sizu’ aunt! sinape as wit in

anmiunont-riazoo!e’ aionnut’, 105 ��ehi as boicat honss ol



Iota!
No. #{176}�‘ microsooninal

‘I’reamment anuinuals InhoosphnnbiPnd”

5 45±12#{176}’
5 81±27’

0.9#{176} Na(’l

Piut’ninobborbi 1101

Piuo’uinnbbnn’}oi t ttl

+ tonttinnontu’iln-

lotbil
microosomal

l)rtolein”

92 ± 6#{176}’

148 ± 10”

Iii time’ I)resemmt stuth’, ammuinotmibozoult’, aim

ituhuibitoomtub ime’me biosyntime’sis (2), was aol-

nmmimmistereel in rio’o, conmcomitamntly wit-in

l)hno’uuoobat’bit-Iil,in oordem’ to dete’m’minne whether

8 71; ± 2l 132 ± � inte’mfem’e’uuce wit-Im heme biosvitt-iuesis wonmld

4 47 ± s � ± 8� elt’cmease time’ foi’nmat-iuomt oil iimduuceel numo’m-
- -- - branues of snmou)tht enmdoplasmic ret-icunlu nmi oor

bliter tint’ structure of nme’mnbraime’s formt’d.

Tine effect of amimnotriazole oim tint’ imnhmibi-

tiomn of hmo’nme bios\’ntimesis is imot. bUt ‘‘all-or-

muooune’’ pine’imon’memnoim. �-�nminootriazoolo’ ao!nminis-

te’mt’el lilO)mtt’ P1’OOIumct’s lit fl’iO)st It .iO #{176}- ole-

crease inn cyt-ocimmonme P-450 le’vo’ls 16 hr

tofto’n’ adnmimmistrat-ioon (2, 4). After 4 tlays of

anminmotriazoote treatnme’mmt ateoume, t-hmt’ retlumctioouu

iii c�’toochmroon’ne P-450 is ito more’ thuboun 30 #{176}‘-
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I” no;. 5. .1! tiocin (opt(Iri(l in hepaioeyie fo’ono 0(0 / / o’eaic(l too/h (11100 noimiazole alone

I’ono’bnl lnh)5(’OnO’t’ nof tonI en’ mutembmanies, wi thu foncal swelbimng oof time nmuil onchonnodm’ial mtot nix, htos ooo’n’oon’n’u’tI

N 3(,(XX).

TAnoI,m: 4

LJTeo’i (Of (1110 �01 oi 0’ uizolo. (on in(l too’! ion of 1100 o’,oso,toal

p/o os/i/n olipi(1

‘Flit’ nuo’bnnn ro’smolts ± staniulard devmbotionun am’e

n’o’Iun’o’so’nnted . Phemit nioau’l)jl :ol I n’o’Iol nuienm I i nmu’melnses

nun cn’o st nnumtol huh tsphoihi pitt nnearly 2 1 inmes count n’(nh

v:nb not’s. Time mnno’metose ii bmniertnsonibnt l)htosphtonliPiul
ft tiltowing phuenitobarbit tub limit! ammuinootn’iltzoole is sinmi-

Iton’ ton I hat seenn fnnlbonwinng 1ohemnt)bbnrbit bib I n’etol nmuemtt

:nbooute, Microsomal pimtusphtolipmoI is simiban’ inn NaCI

o’notnt n’nols amid :nft er amiuimiont n’itoznnbo’ bndminiist-emeol

nb onto’.

zonbt’

��ninn non 1 u’iazonbo’

\‘al ones lire o’x Ioresso’d as nail! mgn’anmus per gmani

of 1ivo’r N [(liver weight - ‘bond3’ weight ) N bC].
I )iIlemenue’es bet ��‘eemi nieanis inn the stome cool -

mnnniun , olo’sigutbil ed ho3’ time sbnnmuo’ stiperst’rmpt , bore niol

st tot ist ically sigmni ho’anit . Ut her diflerennces lire sig-

nnifio’binnt (p < 0.051.

I )itfercnices lint weetu nmmebotiS ii I he sanme cot -

hUt mm,designn:o teuh by time sanmue stnpcmso’ ri p1 , a me niot
statist call)’ signnificbonil . ( )t ho’r nlifl’ero’nnces are’ sig-

niifin’bennt (p < (1.1)5).

(ountem me’nmbrammes, but- wit-hi inuvbogiumationnus oil

time’ matrix (I”ig. 5).

A.lthuoougin tine imucrease’ iii snmootin e’uno!oo-

plasnmic re’ticulunn foillowimug tre’at-umme’mnt witiu

I)ime’mno)bam’bital aumd anmimmootm’iazole ap�it’amee1

son’nnt’�vIuat le’ss I)m’onmimmt�1ut (Fig. 4) tinamu w’itim

j)iuu’muoibarbital alone (Fig. 1), numicroosonmat

b)IiOsh)inoitil)idl \\‘liS itmct’ease’d! similtnn’ly inn bootiu
grooumps (1�abhe 4). \Vimemm ctonm[oboro’ol �vithn

�“a(1t coumntmols, anmittootriazote’ 11.10mb’ (lie! moot

bolter time’ phtospitolipiel leve’ls on’ tint’ amouuuuut-

of u’nueloiplbisnnicreticuulunmm.

1)1 5(’UsSION
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Fnn. 4. Hepatoey/c frono rat heated wi/h phenobao’boial and anninoio’iazolc

Imnd’mebtseol smnnool im enndoplasnmic u’et iconitim amid deplet mom of glyctngemn ate apboarenot . N 10,0(X).

(Table 2). Time’ nno’cimamuisn’n by w’hiclm timis itt-

imibitory effect is coumteracto’oI is imot kmmow’nn.

Aminot-riazote adminnistered toge’tiner w’itit

phenobbirbital for 4 clays partilolly coumttu’r-

acted time’ increases ut elrung-htyolroxylatittg

activity Iuutd itt cvt-ochrome P-450 obtaine’d

withu pimenobarbital alomme. Con’ibiited t-m’eat-

n’nent wit it pine’nioobarbitat and anmimnott’iluzole,

when compare’d to) 1)lneno)barbital alone,

effects a sinnilar inmcre’ase’ inn tine’ amoiunnut of

smootin membrautes of tIme emne!optasmic

reticum[umnmm, bitt pn’(oeluict’s a tmmucln sml-iller itt-

crease itt cytojcinn’oinme l-�-450 antcl dm’ug-hmy-

droxylatittg activity.

Aminotriazole does mtot affect microsombul

pn’oteimn syttt-ite’sis,as mmuo’asured by tine iimtluuc-
t-ioutt (if timo’ specific mmotn-hmenmo’ flavoprot-eitn

cvtocinroinme e u’eductast’ (2) or tint’ nmonumspecific

incorporatiott oil leucimme iuit-o n’iicn’OsOnmlbil

protu’int (16). Iii tIme’pre’setmt stuel�’, tIne’qualm-
t-itv oil nmicrousoonmmal proitt’imm alten’ coonmbiunc’d

pluettombarbitlot amid btnminuoutm’iazole t meatmemnt-
�vas similar to that boimmid befter phnt’nuobarbi-

t-til tt’t’lttfl’it’tit at(iimt’, btltinouugln tint’ absolute’

values \�‘t’t’t’ always somm’uewlmlit low’t’r in the

foji’mo’r case. 1� eco’mnt-lv available nmo’tiuouc!s lout’

tIme isohbtt-iotmoil cvtocium’onme P-450 (17) nubiy

n’takt’ it possibbo’ too o!ett’rnmino’ whnethmen’ this

snuall but. cO)itstliitt decrease inn microisoomal
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I’mo;. 5. .)Ii/oo/toiodoo a in- It epa ioo’�/ies ,fo’oono tat / oeaie(1 ton i/n pit en (n/itotin/al (110(1 0111000 n)i,‘it’izole

1”nocal boss nnf ootnto’n’nuto’mmmbm’tn tte toad imivagi motnl moot of limo’ nmu:nI nix (bomn’ow) ittove oocconmm’o’oi . N 30,(X)0.

humont t’inn m’t’flo’e’ts tInt’ libst’miCt’ out’ tint’ ‘ ‘Iin’tot o’i tu
tmionie’t\’ t of time hueummoopm’outt’inmI�-450.

‘Flue associatiouun out’ c�’tocIun’eonmmt’ P-450 wit-I

tint’ nmenmbmbinnt’s oof hueplitid’ t’nmdoiphlisnumic

mt’t-icinhunnmm is we’ll mectugnuizt’el, bitt tint’ t’xact

way ut wiui(’hu tint’ c�’t-oucImmuunmmt’ is n’u’llntet! too

time nmt’nmubrliunt’s is unout ktuownn . Tint’ immcm’t’Iise iii

tine’ lipid coimnst-it-tnetuts of inmduce’ol nuicm’o isoomal

mmmenmbm’lnmues may bt’ olut’ too symmtite’sis tot’ mew

nmenmubrbonmu’s, e!u’crebisu’e! cbotboboilisnu, om’ a o’oimiu-

bimmatioonm of bothu nut’clmbnmuisumms (IS, 19). Time

o!iflicuntty whuichn ummattv ��tomkems hubive cx-

i)t’m’ienmct’o! ut souiimbihiziiug t’ytochuroonmt’ �I�-450
lonuol t Ito’ tuecessity out’ itutloct lipid boon’ t-ypt’ I

tlrung tnt’tabtuhism (20), hulovt’ sumggu’ste’ol thuat

tino’ c’ttuciurtonmmt’ is fin’uuulyattliciue’tl too time

nmmenubmanue’ amutl possibly is atm immtegral part of

its stm’unctunn’o’.

‘Flue’ pre’se’mut studs’ imudiclott’s thubot iii tine’

pm’o’st’nmco’ oil �on imudumct’r simcim tis piit’mioublnm’hutbtl,
immt-e’rfen’t’nuct’ Ivitin cytouchmt’onnmmt’ P-450 bio-

symmthuesis by bommminuot-ribizo ie’ clot’s mnot liji�)me-

cibubly bitter imutliuctionu of thin forniatiomm of

umut’nmbmamues oufInu’pbnt ic emudooplbosnmic met icunlunu

bis obst’rveo! by electn’uont rmmicroscoupv lnnmd

numt’bisunmeolby tumicmosoinmlntI)Iuoosphuu)tipid.This

suggests that tint’ levels out’ cytencimmonme P-450

lintel time hipo�)n’oote’imu pemt-iotu tub tine t’ndui-

hihlisnmmic reticuuluntum mmmenlbn’lotnt’ may be’ coIn-
t rohleuh st’j)bnm’bntt’l\’.

.I(’KNO)\VLEIiG\I

‘Flit’ toonthunon’s wishu Inn thntnnnk l)r, .J. l3an’nomi bound

I )m. T. lb. Fephuly four I hme’ir I edhmmnio’lnl todvice.

The t000t hors acknio�vledge I he expert technnictnb

tnssisl to mice of Mrs. Lydia Ctost o’bbtor.
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