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Pol\-ovolir hs�’drort-urhons inshnco’ the unirroosotusal enuzyniso’ any! Isydrorari)ols (bo’uszci[a]j�’_

souse) hs�’droxv1ase in bhse livers of iustaof- rats and in lsanssbor ensbryoo cells. In- viva, mctluyl-

rlsolanb-hrenso’ ru-uses aui imson’o’ased irsoorpoorations of prerursoors itstoi usuclear BXA ansd ans its-

creased HXA poolynseraso’ aotivity ins isepatic isurici. Gel clect-n’opisorcsis of RNA synthesized

ill oitio by isoltsf-ed usurlo’i has sluosvn tisab- the syntht’sis of all sizes of RNA is o’nshaisrecl by

tise met hvlohoolanuthsro’nit’ b rent nueist in i-ito. Hypopluysectoomized or adreisalecbomized rats

previoously treat o’d wit is hydroocts-rhoins fail boo exhibit au iiscrease ins IINA polymerase activ-

ity, alt-hougis tlsey mauiifest tots inscrease isu the level of arvl hsvdroicarboiu hydroxylase.

I)ouhle-laho’liisg te(hunui( lues and arrylamide go’l elcrtrophoresis showed no detectable

ohsa-ngo’ ius the paftorns o-if HNA s�’mst-huo’sized durinsg eiszynso’ inuductious its cell culture. The

itotfer sb-uohio-’s amid thoso’ carried out in viva with adremialertomized ansd hsvpophysertomized

rats suggo sf f hiat t Iso’ nuuetlsyloisolanf-lsreuso’-insdurecl gross ohansges ins liver isurlear BNA

nsefaboohisuis in tivo tire toot roquirements foor nsirrosomal ennzyme imuductions, ansd bisat the

insduct-ionu-spo’rifit’ � svustisesis, indicated as tu reqUir(’mt’Iib by oour ob-Iser studies, is of

sussall magnitude.

I NTROt) t(TION

-.�‘ sinnglu ‘ o!ooso (Of o’ertaini pm mlyo’\’olic Iio’du’oo-

oarloouns givous paro’nitc’rall�’ tom n’tufs inudures

nsuiorosoouuual o’nszvnso’ aobivitv ausd ca-uses a

usuarkod alto’u’nufioons ins ho’patio isutlear RNA

nsuo’taboolismuu. ‘flit’ latter iuno’ludo’s iusoro’ases its
tIne uiuolo’ar HNA ooomnto’nnf , ins iusooou’porabiooun oof

HNA pro’o’uusoors iustom H NA (I), tumid iui HNA

polymo’raso’ not ivity (2-4) mo’asuro’! in vitro.

(inc of nluaus\’ hsepatio miorosoomal enszvme

svsfo’ms iusdurt’d by ls\’droooarbomnss is the tu-rvl

hvdro ooarl )(omi (bo’mizoo[a�pvro’use) Isytirooxylaso’

(.5-7). Bo’uiz[a]auithsu’turemso’tint! 3-met isvlohool-

ansthro’nsu’ alt’ booth insduoo’rs oof this enzvnse

sysbenu. Iunoliuofiooun of arvl iivduoooarboins by-

drooxvla-so’ I� 3-flu(’t in’,’loisulanst iureiuo’ in viva is

Ilockcd hi,’ itsliihitoors omf prooteits ton’ RNA
synthesis (7). ArvI Isvdn’octon’boun isvdn’oxylase
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ins rultured Iutumsfei’ o’nsbrvto cells is alsoo ins-

o!ured i)V bo’nz[a)tsusfhrarense (8) . As was thse

oust \vifis flue livo’r otszvflse studied us the

instt-srt raf, fisis insdusrtitns ius cultured hamster

embrvoo cells was 1)rtvomsted by imsisibifors of

proteiui or RNA synthesis (9), inidioat-iusg a

requiro’meust f(or boot-lu proof tins anud RNA syus-

f-ho’sis. Inhibitious of RNA synstisesis prevensf s

iusdurtioous of ootison’onzvnses in toll culture

sysfoms (10-15). TIse prcsensf- study is cons-

oertuet! witis tiso’ ustsfure o)f rhausgos ins H-NA

flTio’tt-oI)(olisfls both in viva tunud ins cell tulfuros

during hydroootsrboous-insdured mioroosouTsal ens-

zvnse iusduct join.

\IATERIAn4S AND METHODS

Fensalo’ Isanusters pro’gnant for 10-12 dtsys

and nsale Sprtsgune-1)awlo’y rtifs wt’ighsinsg 50-
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1 TIne :obhn’eviat io Otis onsed ate: M( ‘, 3-noet bovi -

ehoolamot Iom’emoe; BA, bemoz (a janot lnmam’emoo.

70 g w(ro oobtainsed from fist Natiounal mi-
stituto’s oif Health ansimal supply; nun It

Spraguo- Dawicy IIVI)Oph\’Soob omizod mot s

and adrcnsalo’ctonuized rats ss’crc oobttoimnotI

from tho Charles River Broedinig Laboora-

t(ories. [�i_t4C]Orootit. acid (3J�4 n’sCinunuoulo),

[3Hlcytidinue (gcmstrally laholed, .5.4 (‘i

mmoole), atsd [3H]CTP (genuerally labelool, 5.4
Ci/mu-noole) ivore tol)taiused frooni Now l�mng-
land Nuclear Corporabioous . [‘4C[[Trio!inno’
(genscrally lal)tlOd, 490 pCi/pnsolo’) ams(l
[;j)OH]uritlils( (29.5 mCi/nsnsole) \V(rO �)ur-

ohutusod froons Nuolear-(�-hiotogo (‘orpooratioimi.

3 - :\ let-hy lclsoolaust Ii roust’ ausd bo’ui ztouib Israoo’nnc

��‘erc obtainsce! fro onus Eastmauu ()rgauuir (‘ honu-

irals; AT1�, GTP, UTP, ttnsilCTP, fronu P-L

I-�ioohensitals ; rvoIohoxinsidc, froons flit (‘toni-

t’Ct� (�honuo fhicrnopy #{176}‘‘abioousal Sorvito (o’mitor

aus(l Eaglo”s No. 2 mnodiunu tumid 1)ulhecoo’s

plucosphtuto-i)Isfforo(! NaCI soolutio mum, fro ins t Iso
Nationsal Iussfitutos of Hctslfhs nuo’c!ia sU�)pl\’

(16).
Jiepalu ti i�t(ea� J?PJ’�4 S/Jllt/00’.S’iS’ i/o 1/1(0 ,/ool-

lu-twin11 3-ii�et/oqItImolant/o�ene tieatiitent. ( ‘�ro nips

of tIirco misalo rats wtighsinsg .50-70 g �voro

fasfod four 24 hr prior to tittofli. At I�”� our

3 hr prioou’ too (!Otofhn thoy roooiveol 1 nssg oof

\1(lt � 0.25 nsl oof to )rnu toil imstral)onito)nio’tulh’.

(‘oustrool :uuuinsals rootived 0.25 miul oof corns oil

alonso, iS hr I)ofoor( deaths. Thsintv nuiniutos
l)tforc do’nsth all rats \V0I�0’ broatool utit rapom’i-

fonuealh’ with [3H]oytidiuso’ (.5 nuCi kg, 1

nuCi/ml, 5.4 Ci/nsnuoolo). Tint amninuals wore
killed auid oxsauuguiisafot! by dorapitaf it on,

ansd their livers went rapidl�’ ronsoovetl.

pooolcd, chilled ins au iret! soolutiooms oof 0.35 51

surroisc-2 n’ssi Mg(’12-I flSM pofassiiinuu j)110os-

pisate, p11 6.S (solufioouu A), ansi! lnonuougemsized
ins 9 vooltumo’s of flit sanse soolutiomi wifis livo

sfrookcs of a lootoscly fit timug post It ins a I)ooosunoo’

Iso)moogomzcr. Thuc usuthti wo’ro’ sop:urato’t! timid

purified by scdinnuonsbatiooui t Isrosugls lsvpor-
to omuir suoroso arto rdiusg too Spo onnn aunt! I)imng-

misnsns (17).

Tho unuoloar 1)01 lot fro ousu a 1)1)10 oximiiaftlv 4 g

of livor was treated i�’if-h 5 ml iof 0.10 sodiumis

lauryl sulftoto’ and tlsems stirrod vigooroush’
s�’ithi tsun oqual vothsmo oil waton’-safurated

pheisol foor 30 nun at moons fonsperaturo. TIsc

plsasos won’t stj)au’tuttd oonst rifugallv, t he

atlueo)us pisase ��nos ro’m(ovod, amid tue �1ionioo1

l)rociPitate phase was ro-oxtracted for 10 mini
�\-if Ii 4 ml (-of 0. 1 � sodium laurvl sulfate. ‘flue

1)htosts were so’ptirtsbetl , ant! t ho t�vo at�uoo )us

j)liT0St5 i�’erc (ooniul)inn(d. This nuixture was
niatlo’ 0.2 sn its pootassium tsootnutt’ (pH 6.0)

nsts(! ro’-cxtrartcil for 15 mimi �vitls 0.5 volunso

of 90 � ; pluciuol, tuust! blue aquoous j)hasc was

ro’misoved. Tiuc RNA svtos lororiPiftuteel ovor-

uuight at - 20#{176}bu’ flit nstlditiomi of 2.5 volunsos
o-of (thialsoil. Thu ProoiPifabo � ��nu��hed t��’iro
s�ifhs tims iced soolutions oil 1 volumo tof 0.05 su

Na(’l-O.OOl si EIYfA (pH 6.5) amid 2.5 voil-

unuos oofetisanioh, tumid fhsonit!issohvod iii 0.4 nil
oof 0.05 so XaCI--0.()01 sn I’�I)’11A for clot-

tro oplscorcsis. Aoryltonsido’ gol nuuixed aoryl-

tonuitio-agaroosc gol olcof to ophioou’osis ansd go!
soot ioonsinsg aund o’onuuitirsg ��-om’o j)orfoornsot! at-

ctorhimsg to) tho’ nuofhoods oif 1)imsgmnon anno!

Po’atootk ( iS) . Gel strips ( I 2 tunis i�’ide) woro

l)1t10’ttl tot) Saranu \\ralo tovor to ptun’afhms-ctonot(’t!
frno�’. and out usimug a Lutito bloock �vlniths

to)usttoiuncd 150 staimsless-sto(l blat!es set 1

numus apart. Horoovery of isoutool)e \Vt15 usually

botton’ tlutins Pt) #{176}� four booths ‘II touid t4C aund

�\-ios aohsieved liv imnoul oaf ing f lit’ g(l frattiouns
ins 0.2 uush �uf 1 sm Na( )11 u overmniglst at rononus

tonsp(’ratum(, fisoni aoldimng I nul oil ‘N(S’’

u’tago’nf (Nuoloan’-( ‘liiragoo) , msuixiuig, alkoivinig

fist nuixtiuro too stannol �vith ouoo’asioiusal agifa-

fioonu loin’ I hr at roio in-i tonupontiture, amid
ac!diuug 10 nil oof to oltuouso’ soiuntillafor to)nttsinu-

mug .5 g oof 2 ,.5-diplno’mnylooxazoolo timid 0.1 g

0 if 1 , 4-bis[2- (.5-jlsomi�’lo oxt-szol-vl)]benszemsc I)on’

liton’ oil tooluouso. ( ‘ooumntimng oHioio’nsrics for

doubly labeled nisaforial (oohtaino’oi in a

Patkard Tri-Ctirh soimitillat nun spoof ronucto’r,

model 4312) tsvo’rageol 3100 ft or 11 anud 56

for 14(1, All oooumsts r(l)oimtod liavo beemu oor-

rected four barkgrooumiol.
I? P07-t .S’!jllt-Ime.S’is ill o’ilo’ui ‘#{176}!Ji,9’O)Ialed loepatic

nou(lei. \ Ia It Spraguo’- I )awloy rats wcighiiusg
100-200 g wore fast to! foot’ 20 hr hofore deaths.

Thsro’o’ houns ho’l’ooro t!oath they were givems
100 nug- kg oil )�l(’ mi ooornn toil instraperi-

boomueallv (S nug nil). (‘o omit muols roroivc(! only

ooorn o)il.Oust-half’ Inoum Pri�m’ too dotutis tiso�’

ro’toivos! 0.5 mCi - kg of [6_t4(hjoorootit aoio!

inotraporitoonoahlv (100 10(’i nisl, 3.S unCi /

muunsoole). Prcparatioomi of fiso liver niuclci wtus

perfo mnsod tis dosori 1)00! a biovo’.
Thso’ mnuolo’ar j)thlot fit ins f-lit Inyperto ohio
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suoro )so (0’ntrifugtlt it inn sto’1) was washed oonso(’

ivit In solutions �\. tunnel tlsous susponidod its a

orudo J)ro’parabioous oof tInt’ rat liver tytoiplas-

n-nit u’ibonucloaso iniliibifoor e!osorihod by 1�oobiu

(19) aund moo(iifltd tus folloows. Eighsfoons-hoour

fastot! malt Sprtsguo’-I)tiwlov rats wo’ighsimsg

100-200 g s�on’e killod by dooapiftutious. The

hivors ��ero’ ra1)i(!lv romoovod, ooooled ius aus ited

soolufiooni 0)1 0.3s .� sutrooso’-S uiosu \lgCl2-1

1-i-I_SI 1)oofassium l)Iitosl)hitoft (pH (1.5) , ionsl thons

hoomogomuized inn 2.5 voolumes oof the same

solubioons i�ibhs thnrt’o’stroikos iui ts 1)oounste

hnoomoogonsizer. ‘fist hnomogoustito � oonsbri-

fugod ins a Spimito) propartsfivo nit rtsceuntrifugc

tot 105,000 X q loon’ 2 Inn’ at 5#{176}.Thio supo’r-
miafannf solutiooui � passo’d fiiroough 10 vol-

umes oof to)arso Scihadox (�-25 otjuilil)rtutod

with 0.35 si suor(osc-2 msu .\lgCl2-1 msE

potassium pisoosphiafo, PH 6.5. ‘flue midpor-
fiomn of the 250 rim clutious j)otOl� was used tis

the imihibitor siolutious.
Synthesis in vitro qf R�V_-t analyzed b1j qel

eleetioplooresis. �IhIso imsoubabio inn mixturo oous-
taimnool the foohIoo�vimng iui a fiunal vo uhsunio (of 25

minI: 5(X) �mo olot-i o of ‘11u’is houflom’ (p1-I 8) , IS

pniooloim oof i��lg(1I2 , So pnsoolos tot’ ovsfoimio’, 2.5

MI1iO)I0S oath oof ��‘I’l’, ( ��l1h0, :omnol 1�’I1P, 0.2!

p mui( )l( 0 )f� 1011 ]( 1�l1 I � (0.25 ( ‘i� nsiniuo olo) , aunt!

mniioIei denivool fmoni ap�onooXimuatol\’ 2.0 g oif

hivon (hi)iSO)lVttl inn I .4 nil oof nil �t initnoltttso its-

hiilitoim’ -mo)lutiooni. Somune imiotubnitionns innoludot!

I .6 niinsulos tot’ (:N-I--�l )�S( )�i . I niooiloat ioiuns w-o’n’o

oarn’iod out loom’ 2 :tnntl S units nit 37#{176}.�\t flit

to imioltusio mi o)f t ho imnonuhat it inn joom’iood t lit neat-
tioomiwas ternusiuntoted by tInt’ aoltlitiooni oil 7.5

mul oil a 0.13’ sooditmmsi laur�’l sulfato’ �).2I sn
NFl o)IS( )o soolutiounn. If flit’ monet itoun nnixtuu’e

o’oomntaiuiod anusnusonnium sulfato’, 0.13 s000!iun-1

laurvl ssnlfato’ alomie was ado!o’oi. Thmoun 10 nil

of 000; plmomnoolwon’t’ at!oloo!, :tnmo! thno’ unsixt onto’

was st in’n’ooI vigo no nisl�’ oimi no nnagnmo’t it’ stin’mo’n’

fool’30 mnins at n’oooins to’niipem’at limo’. Thnr Pinonnol

:mmiol atlueoous phiaso’s \\‘o’I’o’ so’jmn’ato’tl by coin-

tn’iftngatimomm, antI tInt’ aqucootus plnast’ was no’-

o’xtm’ao’t-o’o! Ion’ 1,5 mini with 0.7 voolumo’ of

i’m-sat-urn tool j huo’miooh. ‘l’ho’ nu �u’oooms iohsaso

was olin lyzo’oI o wo’n’umighnf at 0#{176}agaiusst 0.05 sm

Na(’l 0.001 ii l’l)T-� (pit 6.5) anuol thenn

mnaolo’ 0.07 in iii \lg( ‘12 . Thmo’ H N,-� wnos put’-

O’il)itat(’ol oovo’n’mmighnt at - 200 1o flit’ aoloiitiooun

out’ 2.S vi olomusno‘s tot’ it hnanmi il l’ho’o’t moolhio on’osis oil

flit’ l� i” �\ an 1(1 soot it onninng am it 1 to ituunt imug oof’ flit’

go’ls svo’n’i’ joi’i’fi om’miuo’ol is oli’su’m’iloo’ol :thii vi’.

0Systeiii- j()l’ assay of’ 10)10/ tone/eat’ RN_4

I)oIYlllel’ase a(’tivity. Thso usuolci fronu 8 g of
livo’r s�on’o 1)ropart’t! as do’stribod tii)toVt froonu

20-24-hr fasted, 200-g rats that- Isad provi-

oouslv boemi froafod inifrallicrifo onsetullv at van’i-

Cons times ivitls 20 mg oif )JC ins 2.5 ml oil

rooms oil . ‘fluo adronstulotbonuizod ansinsals won

pro’I)tsnoe! 7-10 days otirhicr, amid the hy-

I)oiPhYseo’fomiZcd rtifs, 7-14 tlays prior to)
cxpo’rinscnsbat ions . TIse miurlea r I)ellet fri ins

blue hyportoounir sutroos( o’onbrifugabion �

washod toisre w’ifh 0.35 M sutroosc-2 msi

)JgCl2-l nun phoospluafo, j)H 6.7, tsnsd thoni

5u551)t’tsdtd ins 2.0 ml oil the same medium.
Tiso assti\’ nuodiuns ooousbaiuscd the folloowimig

inn a html volumo oif 0.5 ml : 100 pmolos oof

Tnis (pH 5.0) , 10 j.imoolos oil tysteino, 3

pmoolos of \IgCl2 , 0.5 �.onstilc oaths of A5fP,

UTI�, amid GTP, 0.04 j.�mooio oof F3H]CTP (2 X
10� o’pm//znuoolc), 120 pnsoolos oof (NH4)2S00

ansi! liven usuolci ro)mittumiimng 50-100 pg oif

enido ogota ins 1)NA . I unrui)at iOIis were carnio d
o)Ut for 5 oor 10 mini tub 37#{176}.At the cud of fist

intoibabioni J)on’ioo(!, 0.4 nil oof 0.2 ‘mn

o’oountaimuing 20 nig oil voast H NA w’tus addo’tl,

foollowed ininsi’t!iato’lv �vithn 2.5 nil of 10 ‘

I oo’n’rhilo au ao’io�I it mit aiunimig 40 �hnTuo )los o)f so)-

tlitumsu l)Ym’ooPlso)sphiato’ anntl 10 pniioilo’s oil

1�l)’l’;�.‘fIni’tubo’s s�o’m’e olnilloel loom’10 aiim

tmnso! tho’mn o’o’uifnilugo’d at 2()(X) )< q fou’ 10

niiun . ‘I’hio’ j)ollt’t \�-:Ls w’ashiod 0iliO(’ ii’itIs moilol
.5 0 � I )el’rln it rio’ aoitl 002 :ol PY�’� ))hiOSj)htit o’,

f w-ii’o’ s�’it Ii S I on’o’hnl omit’ atiol , omute ss’it In

nil )SO ltito’ t’t hutinit tI , tout 1 ommmoo’ ss’it is ‘t haunt uI- -

o’hnloou’ot’on’nis-o’flu’n’ (2 : 2 : I ) , timid bIson du’io’oI
0OVO‘lii iglit . ‘i’hno’ unui’Io’io’ a(’itIs s�o’no ln�drolvzo’o1

with I .0 miil to!’ S ‘ , po’n’o’Iiloiu’it’ arid not 90#{176}loom’

15 nuini, anit! (mo’ (alas �vo’m’o’ t’0000lo’(!and tin-

tm’ifugo’d. Alio1uots oil 200 M1 wont’ fako’mn tom’

hitiiuiolso’inifillatioiii to mint imig ausol Ii or I)NA
tlo’to’n’mnimnatioonn.

Iil#{176}#{176},�.-l.S’!Jb0(/oe.’�’i.S’ /10 O’0411110e(1 loonisivo’ ClitbO!Jo)

0(1/s lu/lou’ iii #{231}jbenz[nlu tub OiJeePO e (teat 1,0(101.

‘liii’ olin rao’to’nist it’s oil! lit’ immduo’il )lo’ hmto-mst in’

o’mhrvoo till otulfuro’ systo’m Inavo’ Ioo’emi oh-

so’n’iho’d (5, P) 1#{176}ao’hmo’xpo’n’inio’Iut WRS Pen’-

fon’mno’ol witln bonn’ gn’onmps oil tlnu’o’o’ 75-nins

ilat Os 0)1 S�0’o iundau’y oult oin’o‘s, whuoh had boon

platt’t1 �3 dais o’an’hio’m’ ammo! won’t’ appm’onoo’hnimmg
it mmlit mount gut iwt ln at t hmo’ t iunit’ oil t lii’ o’xpo’n’i -

msio’mmf . Imnduo’t ioomi was auto oust )hshno ii by to’-

plnto’immgtIme mo’ohia wit ho .5 mul out Eaglo’’s “�oi. 2
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modiunu ooomitainniisg 3 j.tg/rnl oil B:\.. Count roil

plato’s rorcived Etogle’s No. 2 modiunu aloonno.

TIut’ ocrurreusro oil imidurfioni wtis rhookod by

enszvme assay toni a ptiral!eI s(t oil plates. Inn
fIst toastitsuous labo’litig experiments fist’ nut-

dium also-i to nittsiusod o’if lion 1 MCi / ml �of

[t4C]uridine (490 �Ci /Mmolo) or 2 �o(’j ml of’

[:oHjujnitjinic (950 j�Ci /‘pmoolc). Iui fho J)11l50’

labeling studio’s a similar amount (ii isoot(opo

was added at tise iust!irato’d innbo’rval. At (Iso

((ousolusioous of tue hobelinig period, tlie pltotes

were w’aslucd blunts fimo’s w’iths o’oold 1)ul-
bo’o’ooo’s buffcro’t! NaCl suolubioiui aist! bisons

soraped, ausd flit tolls svo’n’o’ suspo’nit!o’d ins a

small voolunso’ oil f-Iso’ sanso soolutioomi, TIso’

plato’s wore toonshimsod iI5 tIll’ foollowinig fashn-
it ins: tint’ three imst!uro’d I)ltsto’s svhio’ls hstod Ioo’o’ns

iuioui)ato’d s�’itIs [#{176}4(’lunidinio’won’t (0 onsbimso’d

w’ibls b-lit’ tlsroo’ otoust roil I)ltot os imst’ubtstod ivitis

[‘lilunidiuso toniti, no’tipnoo’allv, fist blsn’o’o ins-

duted platt’s iusruhatcd withs [#{176}Hlunidimsowont’

o’oonsbunset! ivit Is fIst’ t Isro’o to oust no ol plato’s iuio’u-

b)tutt’(! s�’ibhs [‘4(1junit!inio. ‘fhso coils w’t’ro’ J)ol-

lO’tO(l iii,’ tcnntniliugtotioous at 51)1) X q fomr 10
nuns tot- 40 tinud fisen hsoonsoogonsizttl in �3.5 ml of

ioot! 0.25 ii surroiso--0.0l sm Tnis (pH 5.0) ivithu

20 stroiko’s of to tightly fiftimug pestle in a

grootunti glass hsoonioogounizer. 11110 hoomogemsato

svi� nuado 0.1 o; inn soooiiuns ltiur�’l sulfafo aunt!
st irret! vigorously not moons fcmpo’rature wit hi

tons equal volume tof wtufer-snufumtoted phi(mn(ol
tour :30 nuili. Tho’ phntisos wo’ro’ septmrateti, amid

flit phio’niol pro’oipitato’ phiaso’ wnss rc-o’xt met oil

si-ith �3 nil oof 0.1 soitliumis Iaurvl �ulfatc. “Flit’

atluo’o � Phase ln’oins fist secomnut! o’xt rao’tio inn

\Vt05 t’oonibinuo’t! wit Is thu first, made 0.2 ii ims

�mootassium toootafo (pH 6.0), ansd t-Iucmn ox-
trao’tot! with 0.;5 voolumo’ oil 90’� piscunool loon

15 mini. TIso aquoous phaso fnoinu this (‘xtm’a(’-

tiooms was nstot!o’ 0.07 sm iui MgC12 , auio! (lii’

1� � was pu’o’oipitato’d with 2.5 volunuos tot’

absoolut 0 ot hanoil omvt’rmsight tot - 20#{176}.Eloo’-

b no ophso uro’sis oil t ho’ I� � aunt! scot it )usimng aunt!

Cpu,
8_COO

� 4�OC-

2.000-

_-_T_.______________--

�- B

5 8

6�

� � 80 90 �

FR�CflON N’JMBER

F ma. I - /‘oliioio-ri�la tommo/u qul u-li it iou/i/ooo’o .‘q� uif 30-000000 pmo l-’-u -lol/ou lu-il out lot-i,’ to moo-lu oi r Io#{176}V.I fuillouz’m 70(1

.1/(’ tro-a/ttmin/

Units weighi tog 50 g wo’n’o’ t m’t’ato’ol i not n’apen’i t iitioallv wit Is 1 tong oof MC i no 0.25 tool mof o’uon’ni uI at 18 our :i

bin’ Irior Boo deat Ii. Co omitrobs m’em’eived 0.25 nil oil u’oom’mitoil atomic 18 Inn’ hefmom’o’ obo’at Ii - At 3)) miii no I)efore oleat Ii

all rats rem’tived i not m’alio’n’it ootoeallv 250 � ‘i oof (�I1 (i’vt idi moo’ (5.4 (i/nimnio ole) - Isoolat ioomo of the mimio’Icar

I�NA, gel o’leu’om’uophoom’o’sis. gel sem’tmoonoinog. anti! u000mmitimig are (Ieso’m’il)eo!ommodem’M�TEmom ‘m.� ANO METuomos. A

2#{176}polyam’n’ylamnoide-O.o#{176} ago no use gel ��-:os instil - A - Ti it at 00 ott tots pen’ frail to ono - B - I �eIat ivo’ olist rihint io to
o of m’O)umtit s as a pero’o’motago’ i of t lot’ toot il -
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counitinig oof tiso gols wont noco#{149}tonsl)lisho’(!as

doseribod earlier (15).

Aryl hydrocarbons hydno oxylase was as-
sayed by ti. nso)diuit’abio)us (5) tm! thsc metluot! tof

Wattenl)o’rg et al ((3).

RNA was do’to’rminsot! liv the rntthiood oif

Fleck and Muusroo (20), tound DNA, by

Burton’s motlifit’abious oil the tIiI)lscnvlamnse

reactions (21).

RESULTS

Effects of �3IC ti’eatnoe,ut ono oat i-ice,’ nu-ucleao’

RN.’I metabolisnu in 1105). l’igurc 1 sluoow’s blue

distributions O)f tnitiated t’vtidiuue ins IINA

after a 30-mimi lah)chuig pcriood ins noormal rats
and in rats treated with mob-hylcholansthrene

for 3 or 15 Inn. The RNA from rats tro’atod

for 3 hoours witis \i(’ o’xhsihitt’d almoost a

2-fold increase in rvtidinso’ iunroorpoon’tstioti .

15 hr after MC administratioinn, the o’xtcuit o)f

inucorporations ii’as still greater thuauu in the

eo)nutroils, I)Ut the Pattern) oil inst’oonpoonatioous
s�’as nuoro’ similar toi tisat oil o’oustrol rats.

Figure 1A show’s but so’l)nsnabio)n anid distnibu-
tit)tu t)f radioatbivity ins the 15-SO S no’gioons of

RN!�. Thero’ arc tot- loast seven distinscf
hnsnds, ins additions tO) tothio’r HNA regions tisat

o’xhnbited stainsing, i)ut unoit as distinct- i)ansds.

‘I1hsese data 515(05%’flint tInt inirneaso’ ins isobo)pe
iuneo)rporatio)us was ool)scrvc(! ins most of blue

different RXA species aunt! was nsoot oconifined
too a unsique 51)(ei0�S (Of RNA. Thore were sonic

small variations in the ptstto’rn of Itubeling inn

thso’ RNA from \IC-trcato’d rats, 1)1st these

ro’quirc furt lien inuvo’sb igat ioin to i (lot o’rminso’
thom siguiifiramnoe. Thus, \I(1 soenus to stimu-

Into’ th(’ innoonpoorabioiun oil n’adiooartivo pro’-
o’ursoirs just to a variety oil t!ifienent HNA spo’-

rics. Sinco’ thus was to gounoral iuscrcasc its
instO )npoirat it iii, it nutoy liavo booms tInt oibiucn’

too a hsigho’r 5j)t0iht’ nootivit�’ of flit pro’tursor

jioioil tin’ to a-un innrno’asct! svunthsosis of flit HXA.
1”iginn’e lB shnoiws fist port’o’nitago (listnibutio ins

(01 flit vanitous HNA sp(’t1its depirttd inn I”ig.

IA. _-\.it bough mauiv oif flit HNA spo’o’ies were

Iabolo’d too a gro’atcn’ oxfo’tif- 3 ant! 15 lit’ after

\IC fno’af-nso’nsb, tho’ pono’ouitago’ oil total

o’ounts isas o’onsit!eu’tubhs’ groat en its fist’ siisglc

l)ttik iVIsi(li was moire highly itobelo’e!ins fist
HXA Irons \IC-trcafot! mats. Thins, flit data

suggo’sf- blast ‘\I(#{176}o’tsuso’s no retlistribubion of

flit’ ltsbo’linng ptoftcrun oil tInt’ IINA species its

tIne 15-SO S HNA nogiiunm.

Effect (if MC (nt livet’ R?VA po/ymerase

nieas-w’ed itO viti’o. I”igurc 2 shoiws the o’ffect

of time of mctluvlrisolauithsrcne frototmeust in

100:100, varyinng froons 1 to 20 lir, oous rat livo’r

itNA Po)lynsoraso asstiycd in- i’jtl’O. .\laximal

stimulations oof the BNA J)(olynsenase was oob-

scrv(’d tufter 3-10 hr oil methylcholtunthreusu’

treatmont. At 20 un tlio valuo’s for constrool

and met hvlthsolanst hrcnio-t roated rats wore
essentially thse same. Pnitir tro’at-ment w’itlu

:\1c for 3 hr was us(d ins all other o’xperimensts
roport ((1 hero. Tlscst results arc consist oust

w’ithu flutist’ of Looct) anstl Gclbooins (1), whuo

(ob)scrvcd nsaximal stimulaf ions oof [‘4C]orotir

arid uptake instoo unurlcar HNA in vivo 3 hr
a fto’r inij ect ions oof t Iso’ hydnocarboini.

I”iguro’ :IA shiO)\Vs tho’ kinetics of RXA

svustluesis its fho pro’s(’nuo’c anud abscnro’ of

(NH 4)2S04 withu pno’panatioonss Irons conutno ml

nafs tsusd rats treated with methv!cholaus-
thrcuso. (NH4)2S04 may stimulate polymon-

ase activity tither liv artivatinug certaims

polymeraso’ forms ton liv n(’moViusg ccrtaiui
proteins from DNA sifts, which may thens
become available for HNA transcriptioui.
Tlsc (XH4)2S04 nolso sfrouigly inhibited nu-
clcaso’ too’tivitv. Thso’ stinsuulatioomi oil RNA

� 9-4-

E

� 7�Q/-.

� 60L
0

,.‘-50�-

L’ 40r-

0

�30-

0

1”oon. 2. .EJJ’u-ib of Iittm o)J boeoitttouiot i’m/h- MC on

ia / lov o’ RX.-t polytto u-o’uso- oiot ito 1//

The coanpleto’ assay svstemoo is do’so’ribed unnoder

MoTERI.�n.s �Nt) MET1loiniH. At 20, 10, 3, 1, our 0.5 hr

l)efore deat Ii, t lie amoimmoals ro’oeivt’(l 20 rug of MC

mo 2.5 nil oil m’oon’ni oil. ( ‘uumot moot anoinnals m’o’m’eived 2.5

mul of vom’mi out aloomie 20 bin’ boo’foom’o’ deat Ii.
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� B AORENALECTOMOZED
� 60- NO)NH4)�SO4

� 5O�
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F’mo;. 3. E’Jfo-m’/ of .‘1I(’ bmu-oibnoeiu/ too ,‘oz/ boor

n molt-ar R.\’.-l l)0l!/tto(0’oI.RO (lull t’O by

11wenot�’-fuour-houomr fasteol, 2(X)-g Spragmme I )aw-

1ev rat 5 ro’m’eivo’d 20 trig oif )�1(:� i mu2.5 miii o of muormi toil

mit raperit 0 onoeally 3 hr heforo’ oleat Ii . Isoulat ii no oil

uunctei and the bioilvnnerast’ assay are olesm’ribt’d

unider M-�TEmous mu � Nt) stETumomm)u.

polymcrane tictivify i)y #{176}sI(’‘uvtts oil)scrved ins

the abseunoc tos ss’o’!l as ins the prostate of

levels (of timnmonuiunu sulfate that Isatl previ-

ously beons found too yield optimtol rytidinse

triphosphate inuronporaf ion. Iui t lie tibscusre

of (NH4)2S04 blue react-ions was almost coons-

1)lctc by abo)ut 5-7 nuts ins rooustrool prepannu-
tionss. mu preparations from nscthsvlrisol&sni-
threnc-treated rtifs t-ho’re wnos tins SO �
increase ins the tonsoanust oil C11P inso’onpomtsfo’d.

lus th( pncst’nscc of optinutil levels 0)1 tins-

nuonium sisllafo’ tho reactions proto’edct! loin

a lotiger pcniool, nui)out 10-12 nuini, aust!

the prcptunab it ins fno ins mo’t hylrho olnumsfhsno’mno’-
treated rats shnoiwcd about ti � iusoro’tose ins

CTP inset inponaf-ious. Ot liens hiavo’ repoirteti

tisat stinuulafioon of RNA �olynserasc by
estnoogen (22) oon gnow’b-h Isormonse (23) wtos

isot observed ins the lnt’so’unre of (XH4)�SO4

On the otho’r isausd, “fabto- and Witiniohl (24)
havo’ reportet! tlsat stimulationn oil RXA

polymerase by tlsyroxine si-as ohso’nved its

both the til)seniro’ and pro’so’nscoof (NH4)2S01

( )un’ u’t’sults isit hi msuet Invlo’hno ulamit lsu’emio’ ant’

sinuiltom’ to u t Iso’ Inst ton’.

RV_-1 j�olijineo’ase in udo’e,oa/eetono iZe(/ (8,0(1

/my/)o/)boyse(’t010ize(1 i’al//. \IothsyltIiolausthn’cunt

t n’o’notunso’usf in 1/1(0 did tint toltor t lit’ I)oolYns(’n’-

n-iso’ nocbivitv (l”ig. 313) oil liven nnuolci Iromnu
nodnomnalo’rtonuizo’d rats. Ins otluo’r studies s�’o

u’epo)rbed that phno’nn(ol)tLnl)ittsl b neatnseuut st-ins-

tiltoted � p�I�’nut’t’noso’ nottivity iun tsdrcmstsl -

oo’foinnizocl rtots (25). “I’Istso no’sults si’ifis rot!-

no nialccfomsuizcd rat-s ant roussist oust wit ii f iso iso’

oil .JOusdt)nf (‘1 (:1/. (26), svhsoo looutsd biutst inn

at!n’o’mialort-onsizo’d rats plsonit obtonbital was of’-

fort ive its st inuultutiisg usuio’nooso)mal osminso acio!

inso’oirpo)ratio)us svhuo’u’ctss muuobhsylclsolauib-iunt’uno’
\\-tls ineffective.

l”igun’o’ 3C shsoisvs t lint nsscfhs�’1rlsooItsnsflsu’o’unc

w’nss tilsoo imsoffo’rtivo’ as arm imsduco’n oil �

ptolymonnsso ao’tivity inn flit’ livo’n’s oil hy-

l�#{176}upIu�’so’rfoounizo’t1 t’nsts. “Flue m’o’quinemsuo’mst ft on’
ho it Is ilitnOt’t nitlntuinol anal loitlliftsn’�’ funu’tio an

fo in’ f hue niet hs�’lo’hso ilnonnt lsno’uio’ st imulations 0 of

11�.XA I)oolYnscmnoso’ sssggo’sts blast if :001(1 tiltors

gono’ o’xpno’ssio ins , tss ro’flco’tec! l�’ alfo’rot! 1�-NA

s�’msthesis, f-luis acfiouni still requires no balauio’o’
oil nO�)pn’uo�)nin5tt’Isoon’misoumsnollao’toors. Inn fist nib-

so’ust’o oil tluis b)tultOmit’t’ nn.ethi�’1thioolanntisn’euno’

olocs uscot affeo’f R-N’A jmtol�’nseraso. Atiothen

l)005siI)ilib�’ is thnot flue ioniussnor�’target oil the
hs’o,’droranboius is flit’ o’undouo’nitio sysfeni. This is

unslikely, sinire ninonny oil flit’ o’ffo’tts oil #{176}oI(1,

suns tis nui(nooso)nual omsz�’nuo’ imiduotioun, oico’un

in rMfs flint hitivo bc(un o’ithser hi’Vl)()l)hi\’sOt’-

tonsizet! tir adnenaloctonuized.
_,.-1_o’y/ boydi’oca ebon- bo/J(11’(i.l’y/as(’ induetioto itO

aulren a/ectoin ize(1 and /oy/)o/)bo !Jse(’toon ize(1 01818.

“fable 1 show’s mio’noisoomal ar�’l huvtlroot’noniocomn

ls�’t!noxylase ao’tivit�’ imiusornua 1,adreusnolo’etoi-

nsizcd, alud hypo iphsyso’etomizo’tl rats t neabo tI

with citlion o’oornstoilton’MC. “fist basal levels

of cnzymo’ were loiw’er insadro’usalert onuizo’tl ion

hsypophyscctomized ansimals thiams ins mit unusual

conifrols. With \I(1 tno’afnuonnf tlscro’ was to

marked iuucncaso’ inn flit’ o’nnzvme levol inn
adreuualt’rt-omizet! nona! ls�’po oiiisyset’to onuized
rat-s. Tho’ relative ilioro’noso’ wnos in fart greator

tha-n ins the inutart rtsf. Thus, enizynso’ imstluc-

tiois occurs to at least- the samo’ o’xtemut in rats

tlsat huavo’ bo’o’ns o’it lion’ hi�’poopls�’so’o’to onuizet! ot’

tidrensalt’ctoonuizo’t!. Inn tho’so’ rnots \IC has miom

effect oius poolymorase arid yo’t shows stnounng

inst!osrinsg too’t-ivit�’. iluese o’xpo’rinuensts o’leanl
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TAmJLn-: 1

,EJJeo’/ u)f aobtooitoi,-u/rabioto of .lJ(’ ito- iivo On ar/Jb

/myolrooarboto (bo’to Z0)[(1 pyreto o) /0 yulroxybase ito�

liter-u of o,olro’to aleo’/otom izeul 070 ol/o //poph//.Reet (Ottoizeol

ro,t.-u

TIne t teat mno’not 0 of aolrenoaleo’t oumized amid liv-

puophyseo’)oomiiized rats is described umider MA-

‘l’m-:ntu-uLs .�Nmi M m-:’niionis. The liver hoomoogenoates

froons 0 hese rats wene assayed foor ari’l hvdrocarbooms

(bemmzo[alpvremme) hydrouxvlno.se ao’t ivi t u’ by a rnoioli -

beat ioono (8) oof the met hoot! oif Wat tenloerg et al. (b)

I’:oto’Is value heloow represents 0 Isc rannge oof values

mob) ai mneol fri mu i nodividual oleterrni moat i mis muf three

rats. The MC was givo’no as deso’riboetl ito the text

t)’o jim’lotion’tuo olea,tbn.

Nornial

.�(ln’enOal(’(’tii-

muizt’�l

I I�’piuiibiust’o’t 00-

msiizeol

Pio’uomnnmoles oil

olm’tuxyb)enozmol(lII)vrenoe lion’ 30-muino iti(’tub)at imimo 1)00’

moiillign’annnof pn’moteiro.

inn(Iio’afo t lit’ iundo’pouideuno’o ool the gro oss

chstiunges inn tint’ PolYmen’nsso fn’ooni f-Iso’ imsduc-

t ioonn oil f ho misio’noso omnul h�’dn’ooxvlase. This,

hoowo’vcr, tb its riot olinsimitito’ f hie 1)(0SsiI)ilitY

flstot subtle, umst!obeo’tablo’ o’hianngcs ins RN�&

poolvmcrtoso atfivity or RNA symsthcsis ant’

l)non’t oif fist’ imntllltfi(omi 1)10 00(55.

;l na/ysi.s’ o’ J?Vt syniboesized i-n eili’o in

B uo’/ei fi’oni .1J(’-(i’ealed oats. Figure 4 sluows

tins thief n’oophioit’o’t it anntulysis oil blse RNA svns-

fhno’sizo’din i’iti’o by n’nof liven’ niurlei isoilabcd 3

hit’ f’oolloiwinig fist nsdnuinnistn’ations oil MC. Tue
unuoleam’ H NA wnos lnobo’lot!witlu 04(1 by nsjco-

tiommn oil 16-’4Clomroobic tint! 30 nsini loeloore fist’

auiimnials wore killo’ol.TInt’ inst’ubafioonss iii i’iti’o

uu-o‘no’ )on’f 0mn’nTnoti inn the Pn’o’sonnt’o’ oil to rii)onsls-
u’lo’tsse innhil)ifoon don’iveol lu’oonsi nat liven’ o\’foo-

plnssnis, mi ann effoonf too misinninuizo’ t!ogradtsbions
oil tint’ unowly synithuosizot! T�NA by unurlean’

u’iboimsucloaso’ tlun’insg flit’ inno’ubatioun. mu the

ahsumst’o oil nunsnnoousiunis sulfate, hi owo’vou’, dcg-

mnotltotioni w’nos sf ill obsonvod. TIuo degntsdabions

oil thso’ RNA thus labolod was sisoowus duniusg a

2- amiti 5-mimi imnotubtofio mi in o’ito’o. TIse tl(gra-
hit io inn oof t Isis H NA Itohit ‘lo’oI in lilo was

rcoughly sinsilar ins the usuolci fn’comn control

ausd i\IC-bntated rtit-s, but- at- 5 mins it- might-

Isave boo’nn shighstlv greater ins the lnsbter. \Vhcns

[3H]C”11P \vtss atitlcd !urinsg blue inoo’ubatiomui,
luo)\vo’von’, itsrorj)omnnstioous insto RN_-\.s ins fist’

15-45 S n’o’giooms wtts oil)servct!. “fise usut’lei

froonu \1(’-tneabod mats is-ore o’tmnssidenahly

nuono t-orfivo’ mi thus synsbiscsis thianu ronstrol

niuclei. At 5 mini fho’ne was a- large inscrcase of

iso)topo o’o)ustenut ins the bow molecular \s-(oight-

(4 S ro’giconi) � Similar results ssero ob-

babseti inn blue presenict’ (if (NH4)2S04 , its

w’lsirhs dogrtotlatioous oil RN_A. uvas largely nib-

sNif , nis shionvnu its Fig. 4b. The r(sulfs sisow’

but-sf ins innuhatiouss l)t’nbormed ins I)Ootlu tht�

l)reso’mi(’o’ tonsil tubst’msee of (NH4)2S04 , relative
too flit’ 30-ussius labolinig isibhi [6-’4C]onootic

arid, bistro’ suas inrreasetl mnsocorpo oration oil

[:OH](ITI) insfo HNA his’ uuurlo’i fu’mmns \IC-
breatet! tiusimals. “I1huis incretist’ w’tis gtusenal

ansd u’ooughls’ pto)j)O orb i( mat c t hint ougiuo )Uf t lie

H-NA sizo nausge. This is sinuilan too tiso t’ffo’rbs

oil \1(1 mini nsunlotsn’ 1�N_-\_ synsfhosis in i’ii’o

do’so’nibetl mi l”ig. 1 . Its fist pno’souno’o’ oil am-

nioonsnsns sulltstc there is-as tsln’soost ooomplo’be

provcnstiooms oil tii( dogradafioous oil HNA blunt

hind i)eoun ombso’u’votI ins its abseuno’o. In bise

Pro’so’lsro oil tonumonsiuns siullato’, tint! iueisno’ ins
the ai)seno’o’ oil sigusiuiraust RNA degrada-

tioous, fist \l(’ signiifio’auitly inso’no’tsso’i! the ins-

o’oonpo)ratio)nn oil preo’isi’soon’ itifoi I�NA. Tlucsc

o)I)sorvtsfiouis prosumal)ly ss’oro due tim o’ns-

hsauuro-’d su,’nsbhcsis i’ablso’t’ t hats too tins albenod

olognadafious I)afbcrus.

Effects 0)) B.1 ti’eatinent on RN-I inetabo/isin

of’ cu/tsti’ed boanisteo’ e-no-bi’yo (‘C//s. In toll rulbure
tb) o’hansgo’s its gnooss 1{NA mottuboolisnu duninsg

o’tszs’une iust!urf ions ss’o’re do’to’t’betl. Thus blue’

HNA o’omnto’usfoilfist tolls, tonic!tlio inrorpon’a-

tim on of ounitlinso iusbo H NA i!un’iuig tu slit ort,

30-mini aunt! to loonsg, 12-him’ hsbo’linsg pcn’iomd,

wore it!emnt io’tsl mi o’oousf no ol nuusd BA-insdueo’d

tolls. Provioius studies Istsvo’ slsoow’us ns(i diffo’m’-

o’uso’o’ bof is’o’onn imsduo’ d anal mo ousttoolo’o‘us inst iii

nato mol toll uuuultiplio’afiomun mm’ fIst’ imso’omrpoiu’a-

i mi oil itoh )o’lo ti aminso o tso’it! insfo pro ifoinu dun’-

imig t isis iusif ins! 12 hit’ mit’ imsduo’f ioous (7). Ins

to inst rtust too t ho mtsjoon’ o’hinousgesoobservo’cl ito

,iooo, bhtso’ studies show’ tInt ai)s(’ns(’o’oof do’-

foot ablo’ uovor-nshl tilto-’ratimmmns mu o’ellular RN�-\
mob abo olisns eluniusg iusohuo’tiooun oil any! Isydnm o-

o’arbomn hnytln’m oxylaso’ los’ BA.
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l’;mght eo’mo-lnuuimr fasted rat s os’eiglni nig loll) 230 g �-en’e t reat (‘(1 mo t rapo’ri t 0 unit’ItllN’ NN’it bo 1(X) niig/ kg i ut �uI (

3 hr l)efoore oleat Is, \.t 30 m�sim� hefoun’e (lO’at Ii I hey n’eo’eived 5(X) ju(’i/kg oil Ioi(hluorumt mu’ au’iol (3.8 tis(1i �--mmirmnoulo’I

i to t n’otperi t 0 omoeallv , Isoolat iommi ouf t he livo’n’ moomm’lei , nuun(’leam’ imocuibat iommos, aniol isumlat iomno amool elo’m’t rouj)liumm’esis 0 if

I lit� mmma’leam’ 11 N,1� are desoTriioeol omnooler MNTE0Om .‘ ms uxmm in ET100mmoS. “l1he �Il mu tint s uN’o’m’o’ aolj tosSed t o o’omnmo-

pamal)Ie levels b�’ m’ourreo’timig them tom the sanio’ notnnibem’ oil � 30-mum m’omtnmots pet’ nninutnto’. As the labt’ls ito
he iota rout amid MC-t n’eatetl gruuimps uN-etc niout idenmt ical beo-atnso’ of t he si i tnimmlat uom’y efl’eu’t of t he M(’, t lois

tmi(’t hoot! oil m’epuun’tinog the tint a soumewlsat ommiobo’restinuates tIne extemot of mtoo’t’case i of ntum’oon’piun’at ioomo mu 00

I NA in to/to itt the MC-t real cob gm’ouoip. a. I nuu’inbat ioomos pem’foon’mueol uvi t booion) (N 11-0 �S( ) - b. Inmo’ombmt io mis

po’m’foirnseol no 0,64 in (NFI4)�SU0 - A. (mmmi) n’oul, mm inio’tubatioimu. 13. (‘momitm’uml, 2-mnnimo itiu’othatiumto. (‘. (‘oumit tool,
5-mimi mni’omhat ioonu - 1). M(’-t teat rob. 0mmimimi’mmbatioumi - l� - MC-t neat ed , 2-mni to i mom’otbiat ii to - I”. M( ‘-t n’e:o I cml,

5-niini itom’Oil)atio Oti -
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Llectrop/ooi’etic analyses o)J 1?V_-l fo’ono (‘oo,o-

too/ and Ri -treated o’e//s. Tho’ niicflsodoolomgv

o’mplOy((! ins thus study � a t!onihlt’-label

to’chniquo’. Coomifn’ool anti in!uo’o’d tells w’o’ro

insoul)afo’cl wit lu {OH]uritliuno tunic! [#{176}4C]unit!iusc,
nespectivu’ly. TIso rolls ss’o’re nonshimuod ins-

niediatoly foilloow’insg the instubations norsd pm’ioon’

to the HNA o’xtrartionu tunic! elertnophiomn(sis.

Ans aitenatitmms its RNA mo’taboolisns iii the

induced tolls ss’ould hstovo ntppctircd as a

(hiange ins the n4(’:;tH natiou ins biso HNA

speo’io’s insvoolvool. l’noo’hi o’xlio’n’imssonnt w’nss doumio’

simulttuusotously ss’ifls tInt isoitopo’s n’o’vo’nso’ol.

�IhIusss, ams�’ sigmiifiotsust change iso mItt lot iuio!i-
t’ated by noun iusrrt’aso’ its tInt 04(1: 3H natioo inn

otic sot aund no i!oonotsso’ ins flit o’omnnesponnt!iung

n’afioo oil fist sooomust! sot. “flit’ n’csulfs won’t’

l)ltittO’dnos flit’ rnofioi ol fIst’ joono’o’nsfago’ ool #{176}FI
o’ounts ins no gel shioo (rolnotivo’ too fist total Ofl

rounibs iii fIst’ go’l) tto tint joorreusbage oil o4(’

oounsts inn that shire. If thu upta-kt, t!istn’ihoiu-

finns, totnd kinsef ins ool nut ivnofioui of the Ituhiolod
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unidinse iscre ido’usfira! ius the inidured anud

control cells, tu- rtutio) ooi 1 .0 loor a shoe would

indicate tlsat flse species oof H-NA ins blunt slice

luad 1)0015 su’nsthesizo’d ansi! /ou’ nsebal)oolizecl at-

the same rate dui’iuig the lnsrubatio)ns Pcriood.

A ratio diffeniuig Irons 1.0 o’oould result Irons

differences ins uu’idinso upttsko tot’ metabolisnu

or from cisansges ins RNA synsfisesis oir metab-

(ilism. Signsifit’tinib do’vinotionss Inoim a natioo of

1.0 would 1)0 ret’iproot’al ivhieus f he isotopes

Isad I)ccns reversed is-hots fist deviations was a

conusequensco’ oil iisdurtious. Tiuo o’xtonst oil vari-

ations imshero’uuf ins blue nso’thsoc!ologv is shso)wns

its Fig. 5. Tivoo gnoups of tells ivere inuruhaf-ed

is’ibhs it must n’ool nuedia- romnstainsinsg o’ifiuo’r Em4C]un.i_

dinie on [#{176}H]uritliiso 11)1’ 75 mini. Tisev w’cro

theis o’oomhinsod, and flit’ HNA is’toso’xfrarto’d

aunt:!subjoo’tod tom eioo’fn’oplstmn’o’sis.�\.s the its-

i)o’itdl liNA ius oath o’tmnsi)iuio’d pair shsould be

idenitioal, thue 04(1 : :oj� perro’nstage ratios should
fiseo)notirally 1)0 1.0 for oaths slice bisnoughout
fIst’ gel. �As at’fuall\’ omb)sonved, flue ratios in

the 2 0 � ao’r\’iansid!e-O.S � o agarose gel (con-

taiuiinsg H NA sponios bet svoens approximately

50 tout! 16 S) loll mi fist’ range of 0.9-1.0, witls
few vtilues (iutside thsis range. In blue 10%

acrylamide go’l (o’onstaiisinsg RNA species be-

tweon 4 S atsd ap�)roXimately 12 S), the ma-

joonity of valuo’s svere bet iveens 0.9 a-nd 1.15,
except fomivand fho’ fop of the gel, wiscre rela-

tivel�’ ft’is o’oounsfs ssero’ founsd. A.s is’ould be

expo’ofo’d its bisis roonsfrol expenimenut, whens a

s!io’o shiomivod ti subsfansfitsl deviations from a

rat ito oil 1.0, fist iarnsllo’! experimeust did not

shoois’ ti nu’ospimntiiuig n’et’ipn’omtal ciuausges.
rFho, kimsotio’s oil iusdurtiomus oil anvl hydroim-

I2uo; - 5. (,‘u-l m-lu-u-/i’ophoou-.-uo.-u o/’ o’ molt to tool /ooltto.-u/m-/’ o 000b/’!Io u-u-Il I?.\.-I

( ‘alibn’at iumoo of tine dootuble-laho’l t eoohmoiqtue foot’ ‘oimiipan’at ivo’ evalotat immmi of It NA miiet abmmlismn during

enizvnue inodimm’t iuomu . Tlnn’o’e 75-tutu l)liotcs omf se(’omoldat’v rout tires mof hanisten’ o’mubn’uu’mo tells voen’e used jo-i each

go’ootup. At zero 0 t �tiit’ 0 he macdin uno 0 usm 0 gt’tmitps w’ere o’eplat’etl wi 0 h Ii inst u of fresh nu�ditumoi (‘(moot aimoimig eit hem’

15-�11 Imuridiooe (2 �o(�i/mnl , 98() �u(i/mumnoolo’) ion’ � #{176}4(�]turidine (1 �oC�i/nil, 490 .o(�i/j.onnole) - Tw’u mt her gromto�)S

uN-eros siniilarlv t trotted , ext-eta t baa t he muedits also (‘(mootainled BA, 3 jog/nil . After 75 niimo the tells wei’e

t’ollem’t ed , o’oumiibi ii tog ) he t woo t’ootot tool go’motops t omget Iwo’ osmool t lie 0 \Not i modmno’ed gn’oiops moget heo’. Ixt-ract ion

amid elcm’t m’ophmmm’o’sis oil t lit’ H NA, set’timomoimog, amid t’oumotinog omf the gels ate described tooidem’ MNTEOOt.N LIR

-NNm) MFITII0 otis. A - 2#{176}am’m’vlaniide-OS#{176} agaroose gel elect romphmmn’esis mmf H N A fri mmii m-omnotroil (‘clis - B. 2#{176}.

acn’�’lamiiide-0.5#{176} agam’oose got cleo’t m’omphooresis of indmoc’ed cells. C. 10#{176}aorvlanoide gel eleo’to’oophmmresis of

H NA fu’uomno t’omtot mmmltells. 10. 10#{176}ao’m’vlamide gel elem’t m’ouphuon’esis 0 of i moobooo’eob tolls.



DISTANCE IN MILLIMETERS

-CONTROL INDUCED

HYDROCARBON EFFECT ON NUCLEAR RNA SYNTHESIS 461

(‘anhonu lu\’dnomx-s’lase shoivs a- lag period 0)1 ap-

proximately 35 mini, iollow’ed by a linear
muscrease ins euszymc tictiviby for more than 12

hun’ (9). At this time enszyme activity ivas

10-20 times flue basal level. Possible alt-era-

tionis ins t’ollular metabolism of RNA ss’cre

examinuo’d at two mt ervals during inductions:

at the iniifiations oil iusductions for 13� hr

(Fig. 6), ansd for 6 hur (Fig. 7). TIse patterns

of isot-ompo’ inscorporatioons inst to b he RNA

of tiue iusdut’t’d rells appeared ido’nstioa! ivit-Is

thstit- of fist’ (onstrools acronditsg to the rn-

tenon of significant do’viaticonu from a ratio

oof 1.0 with a reciprocal rhaisge 0)1 similar

degree its blue paired expenimcnsf. Thus, care-

liii ansalysis failed to detect- o’isausges ins the

profile oof HNA synsthesis duninsg the insduc-
tioni (if anvl lsydrortinboois Isydnoxylase. Simi-

lan results, usomb shoois’ns, w’cre omhfaino’d is’hens

the cells ‘went oxposod to isofompe froonu 2 to

2�i� lsr alter additions of flue itsducer.

Cells inscubabed ss’ithi inducer ins the pres-

(‘unto of 1 mg/ml of o’ynloheximide failed to

shsomis’ aus in-icretise iuu enszvme aofivif�’ until the

o’yelohsoxinside hsad i)eon no’momved. ,-\.f that

finuo’, insducfioui bogan ivithoouf- the lag pisaso

fhtsb omrdinsanilv occurs at the o)tiset of inodun-

tions (27). Thuese dtsf a suggest- that- t!uninsg

oTycloheximide suppressions oil inuductioms flue

RNA species iuuvomlved ins iusduct ions nua�’ still

bo’ synifhscsizo’d and may accumulate because

0)1 the bloock its bnnousslafion. Tiuoro’lon’o’ f-lie

HXA labeled ins flue pno’seuuo’o of 1 j�g-mss! oil

ryrlomhseximic!e loon 3 Isr alter additiomnu oil ins-

c!urcn isas cxtsminsod. Hero also, ns�o sigusifioanst-

differensees were ohso’rved in flue pat fen’uss oof

T-�N_-\_ Inibohinig ins fist’ consf-n’ol anud innthuo’ool

o’ells.

F it, , 6 , GuI elu’to’oph-oo’m’.s’m �‘ u)f m’molt muo’ooo/ 10(1 no -� lu-i’ u-mb riju 0(11 IL\’A labeleol ito 0010 (/ I/o e 7,5 -on o ,o pu-to out 0 000 -

no mo#{176}iabo’lyfollowing aoloiilion of 1n(lolcu-r

F’our groups of three plates, each (of seconsdary Isannsster ennsl)ryo cell m’ultures, were tuseol. At zerom Onnose

I he n�ediumis omnoeach plate was replaced with 6 ml of fresh nsediium with the following additionis : grootnp I,

uiom BA, 12 0oCi oil [#{176}Hhturidimie(960 �Ci/j�mno1e) ; grotup 2, no BA, 6 �Ci of [t4C]tnridinie (480 j.t(’i/�mismmle)

group 3, BA, 3 JLg/rnniomle, 12 �Ci of [#{176}Hlmuridinie (960 1oCi/onsole); group 4, 3 �og/mnsl of BA, 6 j�Ci oil lt4Cl_
unridimie(480 �iCi/j.omnole),Alter 75 mini the tells were eoollected, ooornbimiinig groups 1 amid 4 amid groomups 2

amid 3. Ext-raet-ioui amsd eleetroplnoresis oil the RNA amid seotionsmnig amid o’ounstinsg of the gels arc dcso’riheol

onnder MNTEOOJALS ANOi METH000IR (17). A. 2�’� a(’rylanhide-O,&( agarose gel, groups 2 amid 3. B. 2#{176}aeryt-

amide-0.5#{176}( agarose gel, grootups 1 amid 4. C. 10#{176}ao’rvtamniole gel, go’imups 2 amool 3, 1). 10#{176} ao�’n’\-l�tmiim(lo’ got,

gromoips 1 amid 4.
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1’;xpu’rmmmoonitil obo’tails wu’n’o’t bo s:mmmoo as ito F’ig. 6, o’xo’o’pt loon’ i boo lemogt Ii o of t he labio’Ii tog pcriomd - a - 2#{176}

ao-rvlamnomobo’ (0.50 agarumso’ go’l : A, gn’ooomps 2 amool 3; B, gn’ootups 1 amiol 4. h. 10#{176}:um’m’vtannuido’ gel: C, gromoups 2

amiob 3; 1), gt’oooips I amid 4
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DISCUSSION

“flueso’ studies slsois’ a disparity in fise ef-

feo’bs of co’ntaini J)ol�ryclic Isydnocarbonu ins-

dut’crs oil nnicrosomal ctszvmes ous RNA

metabolism iui the instant ansima! and ons cells
grow’n in tissue t’ulfure. Ins the former ansd in
isolated nuolci from MG-treated rats, there

is a pnoipoort-ional ovcn-all accelerations of

ma-ny regiomuss of the larger RNA syisthesis

(15-45 S) Ins cell cultures undergoinig ens-

zyme iniduttitous, usm alterationss of BN’A

mo’tabolism ss’cre dctccteti by a sensitive
domuble-isotompe tonisniitiuc. Ins booth systems,

an\’l h�’dno mo’ani)ons isvdroixvlasc was mankcdl�’
insrncascd by blue isvdrocarbouus, MC treat-

mcnst: also) did nsot increase the hepafic ins-
olcar HXA j)omI�’mt’rtsso’ atfivity oil adneuialo’c-

f omized oon ls\-pophvset’to omized ansima is,

although insducfiommi o ml mionoso mmal toi�’l hiy

dn000anl)omms hi�’droxvlaso’ omo’runrod. Ins this ne-

spe(’t , adno’titslct’f ommizo’d oor lsypompluyst’cfo-

mizcd annimals ant similar to rultuned

hamsftn o’mi)n\’(o t’o’lls. Tlicso’ findings esfal)-

liB�ls thuat flit gcmsenalizo’d ino’neasc ins HNA

s�’nitlsesis iomllomis’iusg \ IC adminsistrations tom ans

instant rat is not a roquino’menif for enzyme

insducfiomnn . “I1hsesc lan’go’ efftt’ts in V1VO may 1)0’

relatively uso)nsspo’nific nsuid no’latcd to) geus-

(nalizo’d svsfo’mit’ ncspoousso’ tom a t(mxio’ ageisf,

perhaps mediated by fist’ etuehmcninso’ systt’m.

The \1(1-insdtnto’e! inst’noaso ins RN:� l)olYmtn-

ase activity requints ats insbao’f pituitary-

adrenal syst ens.

Other studies tins fist o’ffco’fs 0)1 iushil)if000ns of

HNA s\’ustiucsis (its ttn’s’l hsydno)xylase inuduc-

bi(Ots Hi cultuno’! hiamsfon emi)ryoo tells have

slsomis’ui t hat admiuiistnabio ins (of at’finnonsyo’ini or

uno’r(’apfo o-f3-�)ynido’t hylbo’nszimidazoilo’ simul-

fanicomusl�’ ss’itis insdiuccr ft ottills’ hloo’ks ouszynie

insduofiomuu (9, 27) . A(’fiuso)myoin , is’hseui tsp-

phit’tCl 2 hr alto’t’ iusduo’fiomni, fails tom pno’vonit

the subsequent rise its t’uizyme attivify loin

6-� un (2M). Iusduo’f ion tof fiso onuzynse in rico

is also m so’mssifivo’ too tirfinnoomyoins 1) (7). This

is fist’ bttsis loin the o’oist’lusions that the syni-

fisesis oil somme HNA spent’s is a no’quircmousf

loon the iuuduttiomts pnoco’ss. lus oiur studies ins

toll oultuu’o, tins alfencil patterns oil 11-NA

s’s’iitisesis is’as tioif til)servt’d! tluninsg BA induc-

tionu oil anvl h�’dnomo’arhomus hsydromxvlase. Tis’o

o’xplansatiomnss may 1)0’ ronisit!o’rcd. ()nsc is flsat-

tuus alfo’n’tstioon ins fist oellulnsn mcfabomhism 0)1

HNA is tint a o’omuso’omifnust oil iustliuo’fiooii. If

biuis is .S(�), ais alfcn’titotivo anne! uusomrthomdoox

explansations is’ould uicod ho’ dt’viscd to miter-

pnet b-he results ‘with the inshsii)it(ors of RNA

svusfhesis (9, 27) . A In(mnc pnool)al)le oxplanits-

fio)us is that RXA chausges of small nsagmsifutie
do omrrur tluniiug insduo’fions, but tisat flue

resolutions oil fist’ fo’clsnsiquo’ omplomvco! is-as

insufficicist to detect them. If has bccus osti-

unat-ed that ins HcLa tells fist’ cellular inactions

oiof HNA that has nsossousgt’r luuso’fious is tinily

3 ( 0 (29). Also, if the furusoivon cmi flit HXA

sI)ecics inuvolved ins insiluotious isen’e rapid, it is
iirslil�l�’ f-hat flso’�’ o’omuld at’o’unsulato mu suffi-

o’ienf nsmmunsf too hot o’asily dcfcrfttl. “fhuis

ss’oould bo �)anficuInsnly som if the nuomlocular

sizt’s isonc suo’lu as boo nuigrate with fist’ rapi(iIv

labeled tiuo’!ean het o’nodispcrso’ on rib 00 iSO onsa I

pno’t’unsoon HNA.
If flit’ iusducfiomus lu’omt’ess is Sl)t’t’iht’ too no

t’eltsbivcly smnshl i)ro 01)0 onfiomus 0 ii flit’ ouszs’mssos

its fist’ coil, it’. flit’ misio’n’oisomnsnol t!nug-nsof also-

lizinug o’uszvmes, tiso’ rolafivo nnunsbor oil HNA

niomlo’o’ulos imivoolved inn tlsis � shiomuld in’

bus’ o’omnspaned tom fist’ 11-NA nsotai)(mlisnsu oil tho’

isls(ilt’ tell. “I1hus, if 1� X_-\. ohansgo’s Don’t imntioo’ol

a n’otiuisito loin’ insduo’tions, tisoso’ ss’omult! ho’

snuall. l1istis fist’ Itorgo’ nisausges oobson’vool in

)‘ll-’() tutor )dC totlmimiisfnatiomns nutty inido’oo!

I)anfly o’oonsl)nise flit’ o’hiamsgos rolo’vtousf tom

micn’omsoinsal o’nszynso’ inn!urt it ins , b)iIt t lit Itirgo

gelsenahizo’d ohausgo’s tort’ nnomt sp(t’ifit’ min’n’ootui-

site lo or mirn’o iso mimI ounzv tnt’ induof it mi.
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