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‘limo- effects of 2 , 3 , 7 , S-tc1rmmciulconooo!ibemuzci-p-c!ioximm (TCJ)1)) oumi fhic- inmoluo-tiouum oil muio-rousouummtul

oxygenase iveri- studiec! imi time rat. TCDD wtms �3 X 1W timimo-s umiumne pooto-mut thmuuu 3-umo-tlmyl-

eholammtimro-ne (i\IC) mis mmmiinmduo-o-r of imepmutie muryl Imydnuuc-arhomuu imyc!nouxylmmso-. Hmulf-nmituxiummal
induc-ticumi oeeurrc-d at a dose of 0.S5 nmim(ulo-/kg. i�CDD tunic! \l(’ pnoudueo-oI l)mmrmullu-l bug oloiso--
response curves for flit- iuiductiomi of imo-patic aryl hydnooc-mmrboumu imydrooxylmise, smith tiio- smummmo’

muuaximumal response. Time simmmultaneo)Us admiminist rmut iomi oil mummiximmimullyinclucimig thu iso -s o if I iofli

drugs produced no grc�a-toir n-spouse thaum o-itimer drug aloumie. ‘1�C1)1) liko- mI(’, inioluo-o-c! mu
spectrally distinct type of eytouclmrommmc P-450, witim a shift mu time absorpti(uml nimiximmutmmmiouf the

carboum niommoxide differo-mmce spectrummu froni 430 mmmiito) 445 minim, amid aim mu-no-usc- iii tho- rmifiuu ouf

tiui- 455 mmmn: 430 mmmmual)sourj)tio)n niaxinma of time etimyl isocymmnuic!e o!ifferenmce spo-etra. l-’oolloumvinug
a single dose of TCDD (31.1 mmnuculc-s/kg), imepatie muryl lmyc!nomcmurbiumu imydrouxylmuse mutt ivity

and microsoimmal hemoproto-in remmmaimio-d (-l(-vatecl for ovo-r 35 days. Booth TCDD ante! ‘sl(’ hat!
little effect oum hepatic ammmiuuoipyniuuo- _V-do-mmmo-timylase amid NAI) PH-c-yf omcimrormio- c no-oluo-t muse.

Time dose of TCDD mshicim l)rodlucc-d litihi-nimixinmal inicluo-tiomn of lit-pat-ic aryl iiyolnoio-minhioumm

hydroxylase in time rat, ohmic-k emmibryoi, amid sc-vi-rmul strains ouf rruio-o- ismis simmmilmmr, varvimig iruommi

0.4 tou 1.2 mmmolo-s/kg.

INTROIOUCTION

2 , 3 , 7 , 8-Tetraehloroclibcnzco-p-dioxiui is aim

extraordinarily toxic c-omutaminant produco-cl
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cluniuig tiic- o-omuuumuuu-rcimilsvnuthmo-sis ouf thu Iuo-riui-

c-ido- mimic! do-b ulimumut 2 ,4 , 5-t nic-hloi-opluu-nio ixy-

ac-i-fit- tic-ic! (1- 4). Tiuo wiclespremmol c-moviroun-
umio-nmtal c!ishio-rsi mm oil i’CI)l),m ifs ro-sist mono-c

too bio idigrticlmit iomi, mimic! ifs toxicity immuve go-ui-

c-nato-c! o-ouumsido-nablo- o-oumio-o-rui a1)(uut time po-

to-umtial iiublio- iuomiltim hazard.

i!o-c,o-iuf stucho-s Inommimthis ltulnormmtounv ounu f ha-

hioucimo-numiomul o,fTo-o-ts oil ‘I’(�1)1) iumuvo- siuoumsuu

timat mu fho- -Imic-k o-mumi)nvuo it is mu poufo-mut in-

1 The abliro-viatioumis umso-d arc : T(I )I), 2 3,7,8-

tetrachlorodiho-nzo-p-dixouini ; �I(’ , 3-iou-i hvloI,oi-

anthremie -



350 1-oLANu) AND GLOVEII

ihuo-o-m� 0 if iuuIumit ii 5muiuminio oh -vulinuio- m-uciO! svn-

t hot muso- ( To, 6 ) , I ho- nmit ( -- himmuifinig i-mizvnuo- mm

hemume svmifhuo-sis, tunic! anvI hvclrouc-tmm-bomni liv-

dro uxylmiso- (6 ) , mm iuiio-uooso unutul mmmixo-oI-fuumofi(un

(iXid!mOsO moo-I ivit y . \ I io-ruso ummmmulo xygemmaso is a

iiuOiuui)rmtnuo-l)u tub!, mimult ic-u umumjuommui-muto-mmzymime

(Ouiiml)liX msluioiu is u�05IuOumisihili fur time- ouxioltu-

tivo- muiotmul)o ulismim oil miimmmmvoluugs tmmiol munmuimmber

(if o-mioiougu-nmoumms0OimmipOutmmmd!S(7). rfluo to-u-imiinmal

0-0 ii�Uhii unuo-nmf mint! mit-f ivo- o-uizynmmu- site- Of mmmio-ro)-

so uiuumml 0 oxvgo-mumms- is limo- iui-mnompnumto-mn(s)

I o-i�numi-u1 o\to uo-hnuumuie P-450. A o-u)nmm�qd(-rmih1c-

I uo ud�- o if o-vidt-niu-e suggests tlutmf timis oyto-

o-imnounmu(- oounisists ouf mmnmixfmnro- (if at loast tmso

imo-mmmoupuo utiiiis tome! tiutif thu fYl)0 oil ovttm-

ohmrommmio pro-so-nut- oh-to-nmiminmu-s flu- sui)sf nmufe

Sj)(OitiiitV (5, 9).

I )rugs f limit inuo!uo-e Iuuiomo)summimmol ouxvgomitmso

luavu- be-iu e-l;issifio-d mmfwuu gmuuups (7). ( )mme

gnouu�� 0 01 initluitiiig drugs, fvl)iiieO! by phi-mum-

himirl)itmil , o-nuhimumo-o-s time mnu-tmui)omhismim of nio)st

suhust umutes ; limo- outhit-n gnuuu�), of mshmo-im 3-

mimi-fluvhu-holmummtiiu-emme is fimo- 1)nofofyl)o-, i-mm-

han iou-s t lie iii( -I mol)ohisiii out uinilv a ic-ms sub-

sI rmuto-s ammo! stinuuulmiti-s liii- io)nmmuation o)f a

spo-otrmillv (listiIief mmmio-rciseumimalhic-mimopromfo-ium,

c-vt o uo-hro mime I � -450.
Iii this nt-pu mit , mse c-oumimhumum(-the o-ffoo-ts cml

�F(’C1) timid )olC as inctuo-u-ns of mmuic-nooscummmal

oxygo-mimisu- ammo! (-yt000-lmrommmo- P,-450 ium thou- rat.

:si ETI-mol us

N.�l)P, N.�1)PH, NADH, thu c!isouchimummi

salt oil gluo-ouso- 4)-Piuuusluhimif(, isoiivmmmmioho o-fiivl

esto-u (othmvl isuuovmmniido), I:iouviuuo s(-rummm a!-

hummmin, gluo-ouso-6-phuouspimmmte olehmyc!nougo-muase

( 7u)i04l(j vomist , tvjue )o.I ) , (-ytou-imno oiuie C (typo-

I I 1 1mmmum ho ums- ui-mint ) , ‘Fris, :3-mimo-tuu�-lo-imuulmumi-

I himono-, aia! huu-nmzoufa 1�uyro-no- ssu-no- mill piun-

o-humiso-oI fmouiui Sigiummu ( ‘hmo-mmmio-mu!( ‘o unu�)mmn1y. Thu -

I uo-mmzoulalpvno-mmu- ss-tis no-o-mvsfmillizo-o! fri mmmimvmmrmmm

Iuo-mizo-moo hiy lImo- aclo!itioumi oil toilet mmui-timauioul.

Somc!itmmiiI)huu-nuuml)tiul)itmilmvtus jimmit-imaso-olfrimmmi

\Icntk � Couimmjumimmi-.

I )r. Flanr’o- ( ; o-lbo uini , Nat io mimi 1 (‘mmmuu-o-n 1mm-

stituto-, gemuenouuslv I)mouVioIOd! mm smmmmmpho-of 3-

hmvc!ro )xvl ui-mizoula1pyi�o-nio-.

1�lmmo!iomuc-t im�o- mmnuinuou�uvnin(- (4-j 1

mmmumiiiou-2,:3-c1imimo-tuiyl-1-�uiuo-miy!-3-pynmmzoilimi_5_

ouiio), I I .6 nm(�i imimmuoulo, ms_mis sjuo-o-imul!v �

t I ou-sizo (l I iv .-�miio-mshmamii S-arlo- (‘o unpo until �umi

( I 0 ) . [-( ‘11-’o)m-imlmmle!o-imvo!o-, 44.3 mim(1i ‘miummiulo-,

msas puiri-himmso-d ino)nm lmmfo-nniatiomimul (‘hmo-muiiomml

mmmuo!Nmueli-mmr (�orpomnmmtiommu (10).

1)r. Albo-rt Pumiulmumid, l-’ooud ammo! Drug Ad-

flhumiistntltiu)ii, \\asiiiuigtuunu, 1). (�. , gemuo-no musly

pru)vio!o-d mu sammiple- 0)! 2 , 3 , 7 , 5-to-tracimhoonom-

c!iiuo-nmzou-p-clioximm (lout 1’-853) ( I 1 ). Spo-oial
Iino-o-mmutiomis msere uso-cl ium time iuammdhiumg oil
‘FCDD, as pro-vic)usly ouut linuo-ct (6).

All otho-r o-onmpoummo!s imso-c! mvo-no- oml re-ago-mit

gra(le 1)munity our I)tttcr.
;l iiiiimat’�. 1\lale Spragiuo--1)mumsli-�- rats, 70--

1(X) g, l)Urclmased ironu Blue Spruco- 1-’tmnmims,

Altmiimiont, N.Y. , were hoonsec! imm htummgimmg
nio-tal o-agc-s amid exposo-o! too mm12-hr light -dank

cvclo-.

(‘3H,�Ho-N lo-mmitulo- immire mso-ui- go-mienoimuslv

1)movidecl h\- 1)n. 1)ammio-l iNebo-rt , Nmmtiomual

lmmsfit-imto- oil Child Ho-altim mimic! Humumami 1)o-vo-l-

u)pmmmo-mit. (15713L (i,J timid! BALB/ eJ fi-mimalo-

iimio-e ms’o-m.u purc-imaso-c! frommmm I ho- .J muo-kson
JAtml)oumtut o)rv Bar Htmrhu ui, �\ I mmimut-. ‘Time mmmioo

mscre housed in l)ltmsfic c-ago-s msithm imardmsiood

l)o-c!cling. Both rats amid mmmiii- msi-ne givo-n a
stmummcltmrol timO)55 diet amid msmuto-r mid libitummm

amid iasto-d for 24 hun ho-loire do-atim.
Time rats msero- givc-mm a simiglo- intnmupo-ni-

tommo-al immjeeticuui of p-diomxaumu- (0.3 nil/kg),
�fC1)J) iii /)-dio)xtmmuo-, o-onum 0)11 (2 oum� S imilj kg),

T#{176}s-ICimu ocunim emil, our soudiumn hoimo-uuo)1)arbitmil imu
0.9 � saline. Time mice received an imitra-

penitoneal injection oil p-dmoxamue (0.4 mi1’
kg) or TCDD in thc- same volumc- oil solveumt.

Both p-dioxane amid TCDD were admimmis-
tered witim a Ha milto umi mierosyringe.

Tis.smu’ prepa-mat ion . Time animals mvo-ne
killed 1)1 a 1)1055 t(m time head and decapitated.

Ti-it- livers--- tunio! iii summit- o-xl)i-ninio-mmts oitimcr

tissui-s--- -ms-i-no- o!isso-c-fo-cl ini(-, mso-igimi(l, mimid

imommmioigo-mmizo-o! iii isoutommie pcitmmssiummm o-hlu undo-.

Thio- imomcugi-nmmifo-s mso-no- (to-nit nifugo-ol at

10,000 X g loin 20 mmmiii, tumid flu- J)(isfiluitoi

i-houiuclrial smmpo-nmuatmmmmf fnao-tiuumu ms-as usu-ci tou

a-sstiv mon-h imvc!noeanho iii imvc!rouxvlaso- timid

ammminucupvninmi- _\� -do-mmio-fhmylaso-. Thc- 10,000 X

�_-/ smmpi-mmimutanut inmic-tiommi ms-mis c-eumtrifugi-t! mit

104,000 X � loin 1 un tou pro-parc nmio-rosoumno-s.

1o)r sl)o-ctrmil studio-s oil (-vtcio-imnoommio- P-450,

I hie iii ion isoimmis mso-nc ro-suspo-mido -o! in iso it o ummio-

l)t)tmissittmfl (imloride amid ro-so-dimmmo-uuto-d lou no--
uimiivO mmmiv ho-mmiuuglobimm pro-so-nt.

L’llZ!/)ll(’ as.SaiJ.s. ��mvl lmvdm-u mo-tim-huuumi huyclnox-

vlase ms-as misstmvc-cI mis pnc-viomusly dc-seribecl imu
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ohuick c-nmhrvo liv-u (6), msitiu time loolhoomsimig

nuomchificatioomis. I a asstuvinmg utit hivo-r, time

1)uffer was fu0 nm�n Tnis, pH 7.2 (mit 37#{176}); in

otho-r rat tissuo-s amid mmioouso- livo-r flit- huffu-r

was 50 mmmMpootassiutum I)iiOuSluiltIto, 1�H 7.2.
lime assay ssas po-nionummo-ci i)Ii time 10,000 X g

supo-rumatanit frtmo-tiomi, (-dluivmulo-uuf foi 2.5 mug

(mso-t weight) oul liver in the nmmt, 1 mug ouf hivo-n

in time imuoimuse, and 5 imug (mso-t mso-ight) ouf outhic-r

tissues imi flit- rat. All otimo-r o-omuc!itiouums msinu

mis previouus!y c!eso-ribc-cl. l-:tuo-hm tissay svas

1)o-nfcurmmmo-c! imi duplic-ato- ; tlujulittitcs usummilv
vmuried less than 10�. Uuudo-r flu- coommdifioams
clescnii)o-d, time assay wmms limmo-mmnfour i-mmzyrnc-

coomuo-o-mitrtitiu)mi timid timmme mimic! mit flue pH ompti-

nmumim.

Ommi- umuit 0 if arvl hmvdruomurl uoin huvdrooxv lmmso-

\5.tis defimied as that anmcmtimut 0)1 o-mmzvmmmi- o-atmo-

lyzimig limo- iooruimatio)mm cmi hmydro uxylato-ci promo!-

tic-f Ier ummimmute at 37#{176}o-oiuivtmlo-nutto 1 iuiumoule

oil 3-hydi-uixvhenzo[a]p��nc-muo-. Activity mstms

expro-ssc-d as umiits p�-r mmmihlignmirn of tissuc-,

wo-t mseigiit.
Ammminopynimmo- _Y-dcimmo -I imylmise ms-as assayed

by mu-slight mmuuudific-atiomnu oil thmo- rmudiouimmefnio-

tusstiy previc)usly deso’nil ui-c! ( I 0) , msiiio-h mimi-mis-
mint-s timo- nato- oof [‘mC1jfounmutuldo-huyclu- ii unumumofionm

lnonm rao!ioiact ivo- amimmo ujuynimio -. ‘I’imo’ neat-f ii )mm

msas pc-niornued imi a toutal vuulumime oil I mmml,

eoonutaimuimmg 0.5 �ommmcu!o-oil NADP, 15 �mumomlo-s of

glucose 6-�)imosphato-, 1 Kuurmiho-rg umuit of glu-

couse 6-julio isj)hmate cloimyolmu ugo-nmtuse, S uimuo ito-s

iii i\lgCl1, 10 inoli-s of su-mieanhazio!o-, 55

.mmmmooles oil potassiuimm juhu(usl)htite buffer (pH

7.4), 2 .ummuolo-s oil anmimuompvniumo- eoummtmuinimig
4.96 X 10� c-pni of [‘4C]ammmimmooiuvnimuo-, mimic! tiuo-

10,000 X (/ superummutanut lnmmo-tioumm o-ciuivmtlu-nmt

too 10 mug oil rat livo-n, mvo-t msc-igimt. liii- ro-muc--

t-iO)ui was immeubatec! four 10 nun at :37#{176}mu mu

shmtmkc-r ms-tutu-n bath timid! thou fo-nimmimmmmto-o! liv

time midditioun oil S mmmloil o-ou!ol o-hm!omnoufuunmmimouth

0.5 ml oil 0.2 x NtiOH. Thmo- mmmixturo- svmms
briefly simmikemu to) o-xtrmic-t tho- substrmifo- multi

time cimloroufu mum , leavimmg t ho - fo ornialdo -hmyclo- mu

time aquo-ous i)iitise. 1-’iml!uusvinmg co-nut riftugmut it oum

at- 1000 X g four 5 mmmimm,I nil ouf tlmo muo�tuooutis

1)imase msas agmumu t-xtntio-fo-ol msithu S mimi O)f

eiilorofourmmm. A 0.5-mimI sanipho- of limo- tioiuo-omtus

I)Iiase Inommu this so-c-ionic! o-xtnac-fiouni ms-mistmo!!o-d
to 10 nil oil Aoiuasoui (No-mv Eng!aiio! Nut-ho-ar

Conporat-ieun) and c-oui�imuto-cl ouli mu Pmmc-kmmm-c!�Fni-

(1arb scimmtillatiommmo-ouunifu-n,mmuuuclei3375.

1-;tuo-iu stumimple ms-as mussayo-o! imi ohmphio-mofc wit hi

mimi ap�)r(m�)niato- bltumuk , mshuio-hm to insist i-cl uof t ho-

o-ntine uo-actio)mm mmiixtuni- inimmo-tivmmfo-ct by limo-

additiomim oil o-iuluuroiumnmmm ho-b mit- t lii- tudditiommu of

liii- nadiommo-tive suhstntuto-. Tou o-oirno-o-f lion four-

mummulclo-imvc!o- lost dtuninmg thou- o-xl rmuo-t iou puo ui-i--

dun-, ms-i- mmdo!o-cIIm4Cjfomnimmtuloloim\.clc (7.5 X 10#{176}

el)lum) too stuiiiples !mu-kimug oumm!y flu- rmuo!ieuao-fivo-

stulostnatu-. limo- neo-omvu-nv oil tioldo-ci lomnmmmmi!cle-

imvcle was 91 %. en o-oummuting u-ilioio-mmcv, mis

dcto-nimiino-c!by muutomuitmtio-o-xto-mmiaisfmmmmdmiuo!-

iztutiomi, \5.t05 vimtiitui!v ic!o-nfio-tul in all stmniuiuli-s

(s5�).

�fhmo- oiumunuf-itv oil fourmua!o!o-imvdu- fomn-nuiu-o! ms-mis

omohuimltmfoo! incumim timo- mmot ooumifs Iou-n niinitnfo-

( ubso-rvo-cl (smmimmplo- ummimuums lilmumik o-omunits �

miminuto- ) u-iunno-o-to-ol fo mi t imo to it to! vi ultnnmmo- 0 if� the

iOOltiOOiiiS 1)iimmst mimic! c-u urro-o-t to! ii in 10 mrmmialol(--

iiyc!i- nu-e-cmvo-ry. Tho- foottil o-oomit-to-c! ni-f

couunts �)�-m numnmiiti sso-no- o-oumuvu-nfo-c! lou iimunmou-

limO)li5 oil 1)u�oi(!tit-t fnouni tiuc- siuo-o-ifio- muetivitv oil

limo- siui)strmmto-.

E�Tiic1o-i� limo- c-i inolif iounis 0mimlulovt(I , fhmo assmuv

mvtis limio-mum msitii timmio- mummo!flu- mimmmo)ummt-oil o-mi-

zvmmmo- ao-tivifv.

N .-\J)l �11- o-yt o itiimomiie ( it t!tiut mmso- was mis-

stmvec! mm mmmuo-m�uusoumiuo-s 1u�- t lii- mimi-Iho uo! o if

\Imustu-rs ci (-xl. (12).

iS/)e(l)al .Sl-U(/ie.S (ill (!/lOeIoiOfl?e J)_��)� ( vIto-

c-imro)nie P-450 msas iimo-mismnro-ol l)y time miii-fhiu 0!

0)f ()nimmra tumid Satom (13) -�mi a (1turv uiouo!o-l

1 1 S( ‘ reco undiumg split -1�emomii s�io-ctnoopha it ommiii--

Ic-n iii ouvettes oil 1-c-mu ouptio-mul path. �fhue
mumi(-ruuso)mmumul luru-lianmit io mm, I - 2 mug (if limo it o-in

p0-I. mimillihitur iii 0.1 �n 1)outassiummim phuomsjuhimito-

l)1iffil’ (pill 7.4), ms-mis pltio-o-c! mu bomfiu smmmumjulo-

mumici no-li-no-mit-c eommmpmort mumo-uts amid n(-cituo-o-c!

mvitli mu snimill mummiomimufoil somliotsod!iiummiolithjou-

mmito-, tumid flu- liaso-limuo- spco-tnmuni mvmis me-

0�0 unohiol . ( ‘mmrl)ouni fli0)mui ixiole ( :-��I mit hit-so mm Gtms

Piuuoltui-ts, Emmsf 1ltmthmo-niuumol, N. .J . ) ms-mis

huhhilo-d infuu tin- stmmmmpho- o-uvo-tfu- loin :it�

li-mist 10 scu-, mimic! timo- CO o!iffenemuo-o- �oo-o--
trunu ms-mis u-i-c-i undo-cl . limo- u-i mmuuo-nt nmot ii mo oil

cvtomo-him-oumimo- P-450 ms-mis o-milo-ulmuto-cl fnummm tb-

diflu-iu-mmu-o- iii muhusounlut io umi 1ui-f mvo-u-mu I lie Somnu-t

nmuaximimunmi mimic! 490 mmmmm,usinmg aim oxtimmu-t iounu

eomo-ffio-iu-nt ouf 91 muvsi’ oiii-m ( I :3).

�Fime of imyl iso uc-yanielo- diffo-no-nuo-u- silos-I mmmi

msmus umiitaimuo-d oum ditimiomnit o--mo-c!uo-ccl modem-cm-

so ommio-s l)y t ho- aclo!if io oil o if I 0 � oml mm 0:36 �n

so uliut io mum uif liii- higmmnc! to :� mmd o if time mimio-ro-
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so umiumul SUSli( IiSiO in iii t huo smimimu- o-uvo-t t( . IIi( -

finimu! hgmunuol oo umioomit rmmt ii iii, 1 .2 mmm�n, \smus

smuttmmmutimig luo(mitnsO t hmo tiololitioumi 0 if umo un�o-

o-thu�-! isou(-vmuioiolojiroucluo-o-olmuou gnu-mmto-r mmli-

soum-himmnc-o-. ‘[lii- oiihlo-no-iiu-o- sii-o-frummm msmis m�o--

0�1 undo-oh , taut! I iii - m�ostilt s ss-o-m�o- 0 xpnussocl mis t hmu

imot ii u 0 lImo- t\50 luomuks, ..�l � : �.-t ui-ui.

1�oomituse t ho- mmhsi ultit o al iso umi)muuiee mimic! flue

u-mut io u 0 if f iii - j ii mik I mo-ighmt s muio - iimfluo-m mci-i I 1uy

I) 1-I mimic! mcmiii st mo-migt Ii ( I 4 , I S ) , flit-so- sf uclio-s

ms-i-n-i- molmstmvs po-rfo uiiiio -oh mi 0. 1 M pottmssiummm

lulmomspimmito- huiilI -m, 1011 7.4.
Ju,()l(_iI, (1(1(1111 ifl(lliO)1l . hue, imumomo150 imiomil

hum.oito-mu u-uunto-nt ntif ii mis sso-ru- du-fu-mnmiimuu-ol 1uy
I hi - moot Ito mc! oif I �o u\sr\ (1 (ii. ( 16) msifh I mouvinmu-

s(-numiu milhuiuiiii mis mm sttondmuud.

mIES1L’nS

I)o.se- i(S/)O) 11 5() 1(101 1011 s/i lJ) . ‘limu mmcliii iii is-

I n�mitio oh 0 d ‘I’( ‘ I )1 ) pn� uc!iuoooI m�u do mso-rolatoo!

mu-n-must- iii muu�l hl\(!moOmiuluouni livdnoxs-lmmso- iii

rmut hiv(-n ( 1-ig. I ). At flue lommso-st doso- fo-steol,
0.3 1 mimumooh- kg, thmo-m(-ms_misma-tidy mu5-b mItt mu-

tluo-fiouu of hv(lno ixvlas- ao-fivitv, mimic! mimmixi-

mummiI imichtuct ii ii i ms-mis limo uo!tmo-o-ol I uy a do iso- u if �3 I
mmnmuoui-s ‘kg. rFhuo� do iso- fhimit (V0 uku-ci hummlf-mummmxi-

mimmul mmucha-tioumi (1-])�, ) ms_mis o-stimiiato-ct t( i ho-

0.55 mmnmoole/kg (0.27 pg kg ). This is momuigimi\-

uuna-lmtnimo!rco!tlm limo moIi(umt(tl ooi�mi! li)�, mm fiuc

miimdo- rat (22 i�g� - kg) (4).

‘I’iue �n ito -no-y o if �F( ‘1)1) mis mimi imic!uoor oil

iuo-i)mit ii- mmvi iiVdhi( uimmn1�oui hvolm-ouxvltise is

ooumnjummrccl msith fimtt oil ‘\I(’, tiuo- maoist o’comiu-

mumo)nilv omumpiouvoci immohuo-inig tigu-mif , imi 1ig. 1.

it 0_mimi ho- si-u-mu flout 1(11)1) is u-oumiside-rablv

limoin- luouto-mit. Tiii- slopes oil flit- miiidptmntioui out

tho- t mso u Ii mg do ise-mem-ii)0 umise u-urvo �5 muue jnurallo-l,

ama! thu mmimmxinmmmlno-spomisu- (-liumtu-o! l�o- hoth

timings is flue smmmuio- (si-c 1�ahlo- I ). Ammtilysis of

liii- olmuftu liv mi eo)mmmluutu-r �unemgntumum ii ur biomassay

(17 I shmoumvec! timmut TCIDD ssas 25,640 timmmes as

lioufomit mis ��‘#{176}s1(�i’oummmuimmuulmunhiasis.2 ]luo- mmdcx of

J)10t1510 mu , X, ms-mis 0. 15.
]�(‘1)1) mimic! i’sl(’ Iunouc!uuco-d limo- samume mimaxi-

mutt! imiohuo-fio iii oil mmrvl hmvc!nouo-anhouu lmvclnooxvl-

mmso, tumid flue smmultmumuo-ouus mmclminuistnatioumi oil

I moohm ohm-tugs eVcikid ma u gnetitei uo-spoumisc luau

float juuooluou-c! luy u-ifiuu-r drug alo)mu(- (�fah1c

1 ). limo- ehummumgo- iii flu- tuilal nuicnosoimumml (�0-
luimiohimug o-vtoo-ium-ommmmo-, mind timo ntmtiu oil time

miimiximmito uuf timi ufhu�l isoucvamuide ohiffo-nenc-c

51)0 it ma oil I lie mimic-mousu ummmmmI huenmo upro)t o-ium, mso-ro
iii) gno-mmto-r msitii u-oummmluimuu-cl ‘T(’l)l) ammo! 1#{176}ol(1

mmcinuiniistratiouum thumuum junomc!uo-ecl Iuy o-itho-r drug

mmlimmii.

�I’ii,,e course o/ ).(�J)�1ii(1 I�no-viomus stuc!ies

iii ohio-k o-muihomvous stuggo-sfu-cl thimmt ‘T(11J1)

2 �Fiie 95� � iou I fiuli-m,co- i mi I o-m-val of I lie l)otemIoY

rmutuou is 2.07-395 X l0�

#{149}_�1K n--

0 I � �-�- ‘ - - -� - - -- �

1011 0e �j-9 108 i3-� r6 �

DOSE (MOtES/Kg)

I-’m0 � . 1 - 1�og (1(151 ro.spoii �I � I ii rio- four i �,(liio1 lois, O�/ liepoi( i C (0 r�jl Ii !1010010(1 rboi ii ii !,olroxylu,�o- 0 ii ra 1�

.�m,izuimt1s s�emu- douso-d os-i t 1, �F( ‘ I i I 0 imi j)-(li(uxamue ,3-mao-I 1,vlu-iuoulami I lumo-mie- (3#{176}oI()immu-urn (oil ,or t lie solvents

mob univ , mtni(! killed 24 ii n la ten. �1’iiu-i r ii vu-rs mso-nc missmoved four a rvl h�-drocmorInuni Iivdim-u)xvlmiso (AAH ) . ‘lime
i ma t imul luoujilt- oumi o-ac�li u-unmvo- ii- I hu- vmolulo foum cont 10)1 amoiriimuls t reato-ul oui,Iv �vi I Ii tue solvent (�, p-dioxanie

LI , oounni uil ) , amid t his jiu 1mit is coum,muu-c-to-tl I ou t he log ulouso--no-sp( umise u-uirvd by a olmosho-d limit- . Each value rep-

mo-set, I i-i 0 ho- mia-amu ± st amidamol o-rmour omf foam, our fivo- rat-s.



T.tBIE 1

Effeu-t.s of T(’.DD , .11 C , �i a (I (0/li l)ili((l (rca liii Cli I 0 ii ho-pat i c (zr!,l Ii !,(lro(-arl)ou a ii ydroxyloz.se , no i (-rqu.�o,ui a 1

(‘O-bilidioi(/ -yloo-/uroioie , (111(1 tI/u !/l z.�oo-yauu i(Ie ilifJereiice s-pci-Ira

limits receivu-d an inject ioumu ouf t he (Irlig momuol �semu- killed 24 1mm-lato-r. Arvi lmvdrouomirluom, hvolroxvlaso-

nmicroosonmtol (�0-bi mmdinig o� I ouch rorime ,mimic! e I Iiyi i s uu-ymini iou- cli tie ro- muic siuoo t rmo \vero- mimmmuly zed mis oh-se mi 1)0-cl

in METH0IOS. \ahnnes am-c nmemin ± stmomidanol (-rn-ours.

Treatment 1)cuse a Ar�I �‘iIicrosomal Ratio ouf
hvclrcucariuomm
hvulroxvlmose

(�)-luinoling

cvtouchro)nie

molusorptioun

maxima
activity omf et1i�1

isoucvmuiide
oliflerence

SPectrmo

4

5
4

0.75 ±
1.4-1 ±

I . 38 ±

1.37 ±

0) .03

0.03
0 . c)5
0.02

21

I NEflo�TI(iN 01- AltiL nIyn)Itomo-s ItitO)N mlvm)IuooxmLtSE :35:3

Countrol (p-dioxamie)

TCI)1)

MC

TCI)1) + MC

C- zXA 4�5.490:xA �

jsnwles ku,’

0 . 031

2980

0031 + 298()

uuzils u,iu� lim-or 11100lCS/flhi,’ ftrolei?z

20 ± 0.4 082 ± 0.13

25.6 ± 2.t� 1.24 ± c).!!

26.5 ± 1 .9 1 .04 ± 0.06

3o.o ± 2.2 1.03 ± o.i:�

diffo-red fromum )dC muomtunity iii i)o)lo�mmoY hut

also in duratioun oil actioumu (6). Tou o-xtiniinio-

this questioum lurtimo-n, rats svo-re divido-d inmtoi
louur treatmo-mit groups : p-clioxaumo- (0.3 mmml,/
kg) ; courum oil (2.0 mmml kg) ; TCDD (0.31

nmmmoulc/kg in /)-dio)xminu-) ; mimic! 3-mimo-tiiv lohu ml-

anthmrcmmc (0.75 j.ouiuoule,/kg iii o-ourmm coil). Time

rats mvo-rc- givo-n a single iumlnapo-ritouno-mul c!ouso-

amid killed 1-35 days later (Figs. 2-4). Simuo-o-
thc-re ms-as mio significmmnmeo- diffo-ro-mmo-o- hetmseemm
the corn cmii- amid P-dmoxammc-tremmto-ol gnouups,

tho- data- lronm theso- eomntnoml groiups mvo-no-ust-d
imit enchuangeably.

l’oolloms-inug a siiuglc oluoso- oil TCT)1) our
imepat-ic arvl imydroiemirhu ummimyclroxyltisu - mid IV-

ity rosc- equally at days 1 amid 4 (Fig. 2).

Thereafter, imydroxylasu- ac-livily imu limo- MC-

treat-ed rats fell rapidly amid neturmicol too limo-
enzvnie activity imm c-ouutruol rats liv S cimmys.

Homsever, limo- amminiais Iro-aled msithu TCI)I)

ceumitimmued to imave (-lu-vated eiuzymmmo- tuetivify

at 21 days, with a sligimt dec-ro-aso- at 3s dmuys.

The time course oil timu- inmduo-tiooum oil lImo-

tc)t at CO-binding nmieno msoummmalc-vt omo-imnuuumiu-by
TCDD amid MC is shm(umsmi mu Fig. 3. TCDD

produced a doubling oil lime toolal (X)-binudiumg
c-vtcuchrome i)1� 4 days, amid time o-levalicumu per-

sisted Ion over 35 clays. A nmioure tnammsio-mut

r(-spu)nse was producu-d h-iy flit- simiglo- climso- oil

\IC, and the total (i)-hiimdimig evlouo-huuommmi-
ro-turumed to c-ontroul lc-vo-ls by S dmuvs. 1mmliii-

c-onmtrcil rat timere mvas tin inmo-ro-aso- mu limo- o-vlou-

chrome P-450 c-ommo-o-uitmmitiounmho-tmso-o-mu 14 mono!

14

TIME(�&YS)

Fm o;. 2. Tinie couur.�e of z ,uli,clioni of /uepa/io� (Ir!Il

hydrocarho ii Ii !Iolrc)x!,la.sc in r(lt5

Follouwing mu single adniinist-rmot ion (if T(’I )I

(31 nmoules/kg iii p-diuuxane), MC (75 �.inmioules/kg

i Ii CJourn Cuii ) , ii r tho smlvo�-mm t s alo mo- , thu- an imumals �vero-

killed at , 1, 4 , 8, 14 , 21 , timid 35 dmtvs , anmd t heir livo-rs
were assmove(l four arvl hydrocmirbommi hvdrouxvlmtse

(Au!). l�mich point reprosemuts time memimi ± stmimu-

dard error of fuour rats. 0 , C(untrOls (p-diomxane (or

corn oili; LI, MC; L�, T(I)l).

:35 clmuys, mshmio-h j)muml)tub)ly ms-mis duo- 1 ou t ho-

plmysioulomgicmul incn-muse in miiio-nomsomnma-I ouxy-

gu-mimuso- muotivit \� no-1)ortc-d! to i muoco mmiipmimiv liti-

bo-nlv mu motile rats (7).

‘�I�’hi- inioluo-tioumm oul ummionoiso mmml u)xvgi-nimiso- liv
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Iki

I IF 1

1 21 35

-N

TIME (DAYS)
21

354 mom.-txn .-�ND O;i�umEiI

TiME �AYS)

1’mo;. 3. 7uu,o- (O)Iu1.�( oJ� l/I(IU(Ii111/ oof /icpalio- ( �)-bi,iili,uy uiiuo-io.�oiu,iouf ylon/irouuic

I lo-patic mummOmu050 ommies �vo-ru- )ur(-pared fmomn ma is tnt-au-ti us duscriloed im, t In- logo-ml(I for Fig. 2, amid

t lit- ri-dotted (�‘( ) olilIo-mo-micu- stoeut rmc �su-m-u- mo-o�oi-ded. ‘Flue o-umnitrol minimmimols (0 ) had mmmlmoEusourptionm mumixi-

mmuimmiiat -ISo mini,. :imi(I I 10 �\I( ‘-t mo-:tt-ol ( � ) immol ‘f( 1 )1 )-t n-mito-d (tu ) mmots limit! mumuximmimiat- --148 nra , shiclu
ro-vo-i-to-ol t o -150) mimul ��1o-m, 0 ho- ommi olmit 0 of o-�-t oool,moum,,o- io-O uimmued t o o-oimit m�ol lo-vo-Is . 1:ouIi uuoi nt is tue

muieami 0 stamiulamul o-m-m-oom- of Iooum- mats.

� � 20

� 1)

-,�

I
�

� 08

� 06

1-_iG . 4 . ‘Ii iou ((0 Ii r.5( ouf u/i (I , �/-.s i a Ii o/)(lI 0 ( 1/i 1 (1010)1/i (11 0//i !/‘ l-�Oc!/(l Ii i(1C oIiJJeic ii ( .�J)c(-1)a folloni,o g oil-

ini,ui-sI,oiliooo of 7(1)1) (100(1 .1l(’

I 1(1)ttt ft mum1o� rousumiuo-s �vu-mo- uuro-l):i red fmoommuma t s t ro-toted is (Ies(-ril)o-(1 in I he lego-nd fom Fig . 2, amid t lie i- t by)
iso iovamuide (liluo-mumloo sjieu- t ma so-ru- mmiu-mosumri-ui . ‘flue ro-simi I s more o-xpmo-ssed as mmmlins of I he 455 mini mmnol 430

nommi 1)0-ak heights (seo- in m-;rmioom)s ) . I-:iclm pu oimit- iS time mo-am, ± stamidmord en-on ouf four rats. C , cont mols ; �

s1(; A, ‘F(I)l).
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iuooiycyclic imvc!nocarboiis is ao-coummmpmuimit-ol flout

omumly I)\’ aum men-mist’ iii time total CO-himiding

cytocliroimo-, i)tml by a ciuahitativc cliammge imu

time type d)i (-vto)ehromumc- 1)reso-mit, as rcflcttoo!

by a shift mm limo- tmbsorpliorm mumaxinuunu iii timo-
carbcun nuonmouxide diffo-remmo-e spco�trunm ( 15),
diffo-no-necs in limo- c-lectromm spin resommammeo-

signal (19), and differemmecs iii ligand bimmo!ing
(20-22). Both TCDD amid MC produced mu

simift iii lime abscorptiomm nmmiximmmumii0)1 timo- c-tin-

bo)n miuiomuooxido- diffo-remmc-c- spectrunu oil limo- ro--

duced cvtocimromo- lronm 450 mmmii lou 448 mmmii.

As time l(ittil amiiomummt (ii evtoeimroime ammo! time

miryl iuydroocarhomi hmvdroxvlaso- act ivity ro--

tunmied to eommtro)l lcvo-ls, limo- sl)ectral mimaxi-

muiummu simiftu-d btio-k to 450 mmmm 1mm TCI)1)-

treated amiinials, time absorptiomm mmimiximmmtummu

was 445 mmmiifnunum oimivs 1 to) 21 and 449 mmmiimit

day 35.
Ethyl isoocvtmnmido- biumols too reduco-d cvtim-

chruumiui- P-450 to givo- mu diffo-nu-nmce spt-c-trtmmmi

svitim two niaxinmimi, oumic at 430 mini amid lime
othu-r peak aromuumc! 455 mum (13). Time o!isliniet

t�I)C of nmicroiso onumil CO-binding o-ylo)o-h romumo-
(so-c-alled P-445 eon P1-450) that is pruduec-d

alter admiuuistraliomnm of �iolycyclio hyclromc-tur-
homus (iS) is ro-flo-o-tu-cl i�’ an all-reo! elimvl iso0-

cyamuido- c!iffc-ni-uico- spectrumim isitim amm inc-ru-misc

imi time nmaxinmumim at 455 nmmu, mint! linus amm

alteno-ci ratiem oil lImo- 455 mmmiimimic!430 mmmmmiwtmks
(21). Timo- limmuo- cu�ursc 0)1 liii- o-ffeo-t of TCDD
amid \IC mudminmislrtmtiouum (on limo- o-timvl isouo-va-

nidu’ (!iffcreulcc spo-c-trtm. of time mmmic-roosoimmmmul
evtumchmr(munuc is shiomvmi iii Fig. 4. luu eoonmtroul

rats tho- ratio of time 455 mimmianol 430 mini ioo-aks
w.tus tii)ouIit 0.7 (mit 1)H 7.4), mm reasonitilule

agreemmic-mul mvithm limo- fimiclimugs oil outhc-ns (20,

23). Tb- adnmimiisfrtufioum ouf TCI)1) ama! \IC

inc-ro-m-msed this ratio), l)nimiimunily buy immo-nu-asing
limo- umitmximmiummimit 455 nmmm,mvithm little (-iimmnmge

ium lime 4:30 mmmii1)0-ak. A simugie clouso- oil TCDD

pnoitiu(-col mmmialtcro-c! peak rmuliou oil mippm-oxi-
mmmato-lv 1.5, msiiic-h pi-nsistec! four �3 mso-o-ks hoe-

iture gradually rcturnming toumviirci thuo� siu-o-tn-aI

peak rtutio) fcouumd in thmo- 0-i umutroil tuuiimumals.

��gmuimm, time resi��oimso- 1)uouduo-o-cl by 1’mlC is mmmiire

t rmmnisio-iut.

JS.rllahej)at i(� 111111111iou, . .�rvl hmvdnoio-mo ml oum�

hvdroxvimmsc diffo-rs lu-oummumust oithmo-rmimiu-roo-

usomumo! uoxygu-mimmso- mmo-tivitio-s iii thtmt it is bout-u

(10t0tttibuli timid imioluc-ihulu- in mu mmmiii mu-n uof

o-xtraimo-ptilii tissuo-s (24). Hoitim ‘f(’I)i) mimic!

\1(’ induct- iivdroxvlmusu- muu-tivitv in limo-kic!-

no-y, luuig, munch intestimucs, I omit Imuil to u iniohmo-o-

mui-fivify immtime to-stic-ic- (‘I’tubuho- 2) mmmii siulo--ni,
thmynumus, amid mudnu-umal.3 It is nooto-msourthmv that
limo- closes of TCDI) tunic! \I(1 that hin000!uo-o-
the stimume nmaximmmal huvc!roxvlaso- imiductioimm mm
limo- hvo-r diffc-n iii (-xtrtmhmi-patio- tissimo-. TCI)1)

o-ommisisto-mullv ionooc!tic-o-d ti gremulo-r rcspouuisc iii

o-xt rmmiio-pat io’ I isstmi-, msimio-immuimuyn-fib-ut c!iffer-

o-mio.o-s huo-tmso-o-mu limo- t ssi mdrugs in c!ist nihut ioun,

mimittil)Oilismii,ion-humnciing tuffinmity.

Efleels of T( ‘1)1) 011(1 3-noel/i i�h-holanl/ui-ene

on ani l110/)//iln(’ ‘m-(/(’111el/o!JIas(’ an(I _\.A 1)PiI-

(-ylo(-/u ioine (� ued-uela.s-e. Tb- 1)OmlYeYtlit hyc!no o-

c-tinl)oumis produu-u- a imiuuu so-io-c-tivo- nu-spumuiso-

luau 1)hmeuuuohimurbiitai 0mm iuii-n-omsunmimul ouxy-

gcmmmoso- mme-livitv tumid roponto-c!lv dii muol signifi-

c-anitlv imicrease mimmminmuopvrumu- _V-c!cmimo-lhmyltmso-

u)r NADPH-cvt 000-imr(imimo-e n -o!uo-t ase not ivitv

(7). As shmoumsmm iii Tablo- 3, Iiimc-nuouI)mmnl)itmu!

lro-mufnmo-uut j)noudiuc’(-o! tu 5-hold immercaso- iii time

ntmtc- oil V-o!cmmmethmylmitiomi oil mmmiiimiopyrimic mmimd

mu 4-hue! micro-muse in NAI)P11 o-vtocimncoumio- e

no-oiuo-ttmsc mmc-tivitv. ‘i’Cl)l) tunic! MC emmeim

pr000iuc-o-(!mihouut a 50#{176}/�stimmuulationi ooiammiimio-

I)�nimuo- _V-o!cnictimylasu- mmolivity mimic! abotut mm
30 � imic-nu-tuso- iii time NAT)PH-- c-vteuc-imno)mmi(- C

rec!uo-tmus- tic-f ivitv.

( ‘(1111/)(li?lU)1i (1/ !li(lUcliOli oJ� /1 0 ao�jl h11-

(/loeaibolo /1 !/d1�.i!IIa,xe b/j TCJ)1) in ia rio us

SJ)e(1(.i. It is tusoftil to u-ummmipmmnu- limo- li4g ulouso--
nu-spounso- o-tmrvo-s fo or inoiuo-tio on o )f lmcpatic- mum�1

imvdrouc-anlxunm iivolrouxvlmuso- by T(11)1) mu
vmmriouus 51)O�O�ii�s. ‘limo- u-i-suIt s ouluttiimio-c! in u-hit-k

ommihomooms, (‘:311 i-h-N fo-iummule mimic-i-, mimic!

Sprtuguo--lJmumsho-v mmmli- u-mulsmore shoissnu mm i-’ig.

,3.._1_--( ‘, m-o-sI�-o-t ivi-ly. 1mmliii- ohio-k u-mmubui-yoo, mis

previomusly mo-poon-to-ol ((So ) flu cli so- oil ‘T( ‘1 )1)
that Iuu� otltmooil hal 1-muaximimmil ima!muo-t io in

( El)5) mvmms 10 I)mumoulo5 o-gg. Couniv-rsiooui too a
wo-ighmt basis-’ gmvo-s tin I�I)� � of 0.4 nmmmcmlo---kg.

‘�i�’iio- do use- to1 ‘[(‘1)1) mshmio-iu iurouohmio-u-c! hun]!-

mmiaximnmil inolimo-tioumi in limo- (‘311 H(-N fo-miimmhu’

3 .1�... l�oularmd :inol I-; . ( louvo-r, tmmuloomluIislle(l oobsu-r-

vmit iouis.

4 A Lo-gluurn oluicko-ni o-gg wo-ighs approoximuiately

50 g , mimi(I aim o-miilorvou 0 of I 8 clays ‘ go-st at ion weighs

apprcuxiuuiato-l�s- 25 g (25). ‘I’loe 1-D50 was o-molommlated

liv mussunmaimug I limit I ho- olm-ung is distm-ihutod uiulv in

thu eiuiluivoi; if ionic assomnno-s dist ril)lmtnumi t iirouuuglu-

ouuit t in i-mit i ri o-gg, t ho- J-1 i�0 is 0.2 nniiule/kg.
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‘r( ‘1)1 i

Kiulnev

0.018 ± d).005
2(X) ± 0.26()

3.25 ± 0.3dX)

Lumig

0.(X46 ± 0.0()2

(0.203 ± 0.077

0.773 ± 0.132

0.022 ± 0.0()5

0.165 ± 0.014

0.243 ± 0.047

lesticle

<0-01

<0.01

<0.01

N.�I)PH--
o\touolir(omc C

reoluctase

/nniolos Il(�IIO
00,1: �oI �-I liver

ohm

5 66.8 ± 14.7
5 ll().3 ± 13.5

5 105.7 ± 3.0

( 0 Oil I mool

T( ‘ I 01 i

M(’
l�homo ol)mii-
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T-iiomm� 2

I Fi oI ii ii iou lu ouj 01 r!/I Ii !iulrocu rho ii Ii lJulro)xi/loI.s(- (10.1 i 0- 0 �!I i I’ i-nra/u (-poll i � i i s-s iies of roots

\lale Sprmogue-I )awley rmots ((mS- 75 g) rceiv-d a simugle imutrmo)ueritoulm(-al ulooso- oof p-dioxane, 0.3 mmml/kg

(rout roil rmots) ; ‘I’d ‘ I )1 ) ,0.o3i /hmlioul(-/kg in p-oliouxane ; oum-#{176}oIC, 74 .5 ,.�miuuIes/kg in courn ouil, and were killed 24

lum later. 1-miz�-nmu- moot ivitv �vmos nuiommsumrod mu t he 10,(XX) 3< g smm�uermumitamut fmmocl ioumu; t lie mesunlts mire expressed

mis miieauis ± st to muola md (-rromru-u ouf fo ouim old cm-mumi mi�i I ii ins.

Freatmumemut ;�ctivity

Im#{236}testini-

ui,zjts uuzu�tissue. mI-el t�I

‘l’�mom.m-. 3

( oini poi r zso ii of cf/cots oiJ T( ‘Dl) , .1I( ‘ , ui ii (I pho- ,i0-

buirbital oi ii iii (10101 ii) ii o�j (I lii iii ou��qri ii’ _\ -(Icilietli -

jlumse oZFl (1 _\�..4 l)i�Ji-ce�toc/u row e c

1� mit S �em t mo-mit u�1 %\it Ii p-di(oxamuo- , 0.3 mill/kg

(controol) ; ‘I’( ‘ I 11 i , 0.031 �.unuuuule/kg in p-diooxminu ; ooi-

\I( ‘ , 298 umuioolo-s/kg in uoummi ouil , -18 hr bc-foome demit Ii.
I�liemuoulumom1ui t a! uooudiunnmi , 1-18 �.uiiio los/kg i mu N a( 1,

��_mis givo-n tsio�o a (lay fo, 5 ulavs. I Omit mu time limo-minis

± St ami(ImuI(i o-rroors -

ireatnitmit � ?i .�niimio)ju\rine
- .\-olemlictliYluLs(-

n,niile.r ooi.u,’
001i(ro)s001111l

protein, o,iiii

35.5 ± 4.0

19.(i ± I .9

47.6 ± 46

luitmil � 4 381 8 ± 23.5 � 138.0 ± 10.3

1100050� ssmos 0.42 ninmiouho- kg (i-’ig. SB). ‘Fiio

F�l)50 mu lo-nimmole mmmiii oil oufhiem inbimed sfmmummus

ssmis 6 otflu(! to o hue .iighmf ly highmo-r : (‘571�J� 6.J,

F1)5 1 .2 nimmolos -kg ; mimic! I3ALB o-.J , ED50

= I .0 nimmmo)les- kg.1 ‘limo- clumsu- oil ‘1F(�1)1) sshuio-iu

jumouoluc-o-t! immulf-mummiximmumml imio!uo-tioumu iii limo-

Spm-miguo--1)missho-y nimmulo-rmit sstms0.55 ninioulo-,kg

( 1-ig. 5) . 1 t is i iui� 00 ussib iii to 0 t�0 uiumiumiuo olimo -cl ly

thou- bug iiiuso-nospommmso (-tim_vu-s oubtmminuud on

oliffi -mo-nit spo-o-io-s, I mu-o-muuso- limo- humosai o-nuzvmnc

moot ivmtv mimic! I lii- m-u-spomnmsivo-nmt-ss (clegno-o- oof

inio!tiot ii iii ) vmtmv. lb osso-vem, this uomuuipauiso omi

0-till o-mmsilv boo- muohiiuvod 1w tnmmnisfounnminig fho-

mibusumiiitt etizynimo mootivifits too fnmmo-tioumumol me-

SIlO onisi-s ( oo omit mooh , () � ; ; mimmmximmmtol mesp( oust-,

100 #{176}; ) ( flout slmo uss-ni). Sfmufistiomml minmmlvsis oil

t hi( - I m-ansto ui-mimi-oh clmit mushmoumsed! thumol I lii- sb i1)c.S.

0 ml till limo- o-umvos ms-i-ri- lii it signifiomtmit ly diffc-r-
oqit. ‘[hums ms-i-mum-i-oho-mihinigmsilii tm so-u-it-s of

I )monmulli-I It og do so -- 1.0 SjiO uiisc c-tim-Vu_s mmiii iso- mmiid-

luouilifs (l;l)� mrmihtios) mill Imuhl imi mu 3-bold dose
mmumige.

.�s shmoussmi huoloo�s, mshuihu limo- douse oil TCT)D

I limit huuooc!uo-c-cl hmilt-mmumiximummul imuoluo-tio iii is

nio-mun-lylimo-smonno-in thu spu-c-iu-su-xmummmimmu-c!,time

limo-mini lo-thal olouso-(LI)51) vmuni-s mmmoomo-tlmaum

I00-li old.

E1)� LI)10 (ref.)

01001i)leS’ kg

(luiok emuhurV(o 0.4 <3 (26)

l�mot , mmumule 0.85 68 (4)

\Iuouise, fo-nualo- 0.4--i .2 >400 (4)

it is mip�umomemif fhumit mu limo-so- spo-o-io-s thu(-m(- is miou

i-o-Imut ioummsiuii� betmso-o-mu fimo-im sumisilivitv to iii-

oluotioumi oul murvi iivdrooumunbioomi imvdrouxvltusc by

TCI)1) mimic! thu-ir susii-l)fib)ilily to limo- tooxio
efh-ot 5 o uI� t his 0-i inmpo ohmic!.

1) 150 ‘U SS ION

T(’l)i) ms-mis looumod to iuo- a puulcmml imuoluc-er

0of mumiumosoumiutul u uxs-go-mimisu- muelivity. ‘f(1DD

o j.�) u�,0 r(-fers to the dose of TCI)1) that- pro-

doIOi(l limulf-mnaxiiiimul i iiduet ioun of hepmttic amy!

iiv(lro)o-morluoun hvdnoxylmiso . I mu mill cases t lie drung

��as a(Immiinist meul pmiro-mut-ernualls.

I; LI �l denotes I 1mc muiani let hal dose of ‘l’(l )l)

muftu-r a single aoImiuiiuist rmotion. ‘These acinto- Ic-

tlimolitv studios weme termuuiniated when it- was cvi-

oh-nt t hut t lio surviveums svomu mmcii shosinig sighs out

I 0OX � 0 i I y (2-- 8 seo-ks) (-1) . I mu t hc rmot timid mouse,

t iii- olrmng was giveni ourmully ; I lit o-hick u-muul)rvo) %%.fl5

01(usPoI i hnoouiglm a snmimoll lioule I)umniclied mit cm I he egg-

slit-li.
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A B . - C

FIG. 5. Comparison of log close-response o-uurro-s for inlo,eliooi of /i(pOIO oir�jl /u/fllroearhooi luy(lroux!Ila.s-e b!/

TCDD iii various species

All animals received TCI)1) dissolved mi p-dioxmumie, timid 24 hr biter their livers were mossayeul for miryl

hydrocarbon hydrooxylnse. The 0011) inmal c(omi(litions for the emizynme assay in ea(-h specieS havu- Imeeni re-

ported previously (chick enibryo) our can lie fomunmid under METHODS (rats an(l mice) - The vmmlue four t lie
contr�l animals (solvent-treated) is counnected too the dose-response curve luy mu(lasimed line. Each pouinit is

the meami :1: standard error (of four or five aninmals (B mono! C) , munol omf fouur grouu))s of t lireo- l)0000led livers

aimd limo- �)OlyeVclic imydrocarboomi ?oIC pro-
duced very simumilar c-ffc-ets onu nmienosomimal

oxygenase imi time rat . Bo)tim drugs inc!uo-c-c!

imc.patic arvl iiydrciearhomu imyc!ncmxylmmso- too lime

same maxinmal respooniso-, simmmullamicuous mud-

muuinistratiumn of 1)0th drugs at umiaxinmally in-

ducimmg doso-s produced miii gncalo-r effect, mmnid
time bug c!osc-respounsc- c-unvc-s of iuyo!rcuxylmisc
imuductioum pnuuducc-d l)\ 0-mit-il drug mvc-re 1)mmrtml-

id. TCDD timid MC pnooc!uced little c-hamigo- in

auuunc)pynimmo- �V-denmclhylase tic-f ivily on

NADPH-evl ociunomimo- (--rcduel misc mmclivitv.

Both drugs iuoduco-d lImo- fonimmtulioumm oil mu dis-
t immet nuicno)soulmma! imemmmoiprot 0-jim , cyt o)o-imro mmiii-

P1-450, as mmictmsurc-d by the simift mu limo- tub-

sorptiomu imimuxinmunu (of fho CO diffo-mo-mio-o- spc-o--

trunm 0)1 liii- ro-duo-e-d c-vlo)o-imnommiu- fnoomum450
iumiu to 448 mumim,amid the tilt-en-c! nmotiou 0)1 ha-

tib)scurpticin mummixinia oil the etimyl isowytunuicho-

diffcretmo-c sj)t-Olntlmmm. TCI)I) mimic! MC immo!uo-o-ol

aryl hydrouo-mmrbomm imydnooxylaso- mmetivity imu
(-xtrahmcpat-io tissues. Finmilly, lime initial limo-
o-ouurs-s of immcluctiomu of hmvdrouxvltuso- act jvifv

timid nuicroisomummil C(I)-biumdiuug cvlouo-hru utmic- amid

the clmauugo- mu limo- c-thuyl isomo-ymummiclo- diffo-i�-mmc-c

SI)0ct ra 0 if this hcmmmoupn.u ito-mu ms-i-u-i- simnulmmn

tmfto-r admiminuislratiomu oil ‘[CDI) mimic!MC.
TCDD mmppo-ars too oiiffu-r lrommmm i\IC pui-

mmmtumiiv mu its 1uumtemuc-� timid! clum-mufioumm oil muo-fioomi.

‘�1�’iio-sustainmcd inucluc-lioumu oohusonur�c! mi rat livo-u

fouhlomsinig �F(11)1) muclmmminiisl nmul iu mi pro ohamb ulv

resulti-c! tm-i umum liii- ho tug I uicuhomgio-mmlhtml 1-lifo- oof

limo- drug, nu-poumfo-ol lii ho- 17 oltuys mu time

nat (27).

J�()len(iJ ()/ i’(’I)J). ‘liii- uniojino- I)m001)01tY oof

‘F(�1)1) is its I)00t0n0Y mis mu tomxiuu (4) touch mu

tu-natougo-mu (25, 29) , iii iimu uchno-ing muunio (30

mummo!mis mini inmc!tuu-o-m oil ho-pmulio- o5-mmmimimmoolo-vuuiniio-

mmcid svmitimu-lmuso- (5) tunic! iimio-m-iosommimul ooxy-

go-mitiso-.

-�‘ olousi- ouf 0.55 miiuiuulo kg oil ‘F(’l)l) iim.ou-

ducu-d iimull-mmmmmximntml inmoluc-tiomi oil imo-jimit ii- min-yl

ii��c!uouo-mimboumm huvciromxvlmusu- in limo- nmit livo-m-.

l’noummi limo- mmtmnmiben cml i-i-us juo-u gm-minimoil livo-n

(3 1 ) mind u-xpu-uimiuu-mut 5 0 ill f lii- rtit o- uu!� iuiI)mif it-

mio-o-tmlmiultuti(umi oil � ‘�(‘J’f(’1 )l ),3 sso- i-st imummufe
timmit mit this clouso (1])���) thio-ro- mso-no- mmioootmt

2.5 X l0� nmc)lu-o-tmho-s uof ‘Ii’l)l) �uo-m u-i-il.

So-VeIn! o-imrtmo-to-risfics o of this dmug i-hoot

suggu-sb hue exmslo-mmo-o- uof mm i)mimmimmrY buinichimig

sito-, mini � � iumc!ut-t mumm reoupl oom’ ‘ I o m whuiuhi

T(/1)1) bimmds. ‘limis !mug-no-c-o-�itoon imutem-muo-f ii in

iimifiatu-s mu si-rio-s oil o-vo-nmfs Ilimmt ultiii-immfo-lv

mesult iii tlmo inmoluoliounm out huvc!momxvlmusc- muu-tiv-

ihy. ‘I’iuo- pomto-nio-� oil ‘f(’Dl), ifs ahmihitv tom pnoo-

c!imo-- mu gmmm(!o-c! I oioulougictul no-spounise mshmio-h is
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olose-nelmitec!, ifs u-hi-mimic-al spo-u-iuio-ity [outhuot

iialogeiumitc-d dibuo-uuzo-p-dioximms vmury gnu-mit ly

mu their muhility t(i iuid!uc-u- iuyclruuxyltmso- mmo-tmv-

ity (6)], mimic! limo- ioioolougio-al specificity omf time

respoumiso’ [mm siic-o-ific lyI)o’ of mimio-nousommmual oixy-

go-umase activity is inchuou-d mi sonuo-, hut iiomt.

all, tissiuo-s (Ttiblo- 2)] mull stuggo-st limo- o-xistcmic-e

of mm spo-tific mo-o-o’pt uum lu mm huyo!no oxylmmso - ium-

clut ii mmm.

(hi mu iuiumIai� bmmsis, TCI)1) is 30,000 timmmo-s

tis �iu it t-iit mis �\ I (� tis mini imidtmoo-m 0 if hit-limit mc mum��1

imvolro uomuniion I ivc!uoixy ltis- . ‘fimu- ouhsu-nVtit ii ins

lhimuf i)Omtii o!iugs immdmuo-o- the i-iuzvumuo muctivity

t(i timi smunmmc mmmtuximnummu hu-vu-l, that mmclniimuist ito-

biuoui oil botim drugs mif mmmtixiuimmilly i-fit-olive

oh usc-s ivokes no fumfluo-u mu-ru-muse iii o-uizvmmmo-

muo-tivity, mimic! fhmmi liii ctuugs pmouc!uo-u- iiarallo-l

c!o oso-i.csjii mmmso- on rvi -5 suggu st t hat- T( �J)i)

tunc! �l(’ i-itimi-i� slumiro limo- smmnmo- no-ceplomu- om

coimpete at sonic later stop(s) in time scnic-s

oil o’vcumls leaclimug too lime iumcluchiuuum ouf imy-

dno�oxylasu- activity (32).

It- is mail ro-muc!ilv tuppmimcmit msiuy TCD1) is 50)

unuu-hi mumumro-p0010-nil thiminu \1(’. limo- 1iouto-mmo-� oil
�F(hI)l) suggosts mu higim muppmmrc-mit tiffimuity loom

I hue ‘ ini(!uo-t ii am u-u-i-i-plo un. ‘ ‘ ‘[iii- ii omsu-r juouf enioy

oil \l(’ iiuigimt b)e muttributmuhlo- too mu lousso-i

tifiimiitv (� ou tiu m�uuolofu)n, dinmminiisiiocl hmuiumol it

ui)lako-, 0 om imister nmo-tmihomlio inumiotivmit ioun.

i3tith-m clmugs mom_i- rapidly o-oniuo-mutrmu.fo-o! liv flits

livo-r (27, 3:3, 34) mimic! c!iffo-uo-mucos mi hmoiumohio-

houi-ti hiztot io�uii shmooimld no it u-ummifnibuut o- signiili -

omumotIv lou liii- gnu-tubo-i hiomtimiiY oil ‘F(’Di). )ol(1

is mnuo-h mimomu- rtmjuiolly miio-ttmhiouiizod imi liii-

livt-i� lhmmimi‘[(‘1)1), mimic! 30 #{182}oil �sl(’ is ox-

i-ru-to-c! mi limo- buili- imi 1 hum (34, �35 ). ‘1’(�1)1) humus

mu half-life out 17 (la\su iii limo- mmot (27). No

muio-fmmbuuulilt-s sseue oh-to-oho-c! iii thu tissues mimic!

exitotti 0 of mimioo givo-mi I mit imit u-cl TCI)D, niour

sso-nu- miii -t tubio out i s to uumic! muff u-n imuuiuiomuf iu oni iii

Ohio ssithm limo- timio-nousuumimmml lummo-tiomni out mumoitisu-

hivi-i�(36.

�5’i�iii il(l!il!J ( J (lose-1(-s/100se (fl /.�()5 �// (11/1(1-

(‘ill s/)eOi(.S. liii Ii ug do su--mo-spo ummso-o-urvu-s hoon

I ho- immc!uot ii in i oof ho -pmit mu- muryl huyolno uomuriuo iii

imvdmu oxv imuso- liv 1�C I)!) mmmi-mu-mmmmoukmmhivsinmi-

ltii- iii I hit- i-mit , o�huit-k -miihiuvo u, tunic! so-m-o-ual

inibuuu-cl strmmimis uuf mimioo : timu-ir sloujuus c!oi numb

thifio-n sigmuifio-tomitly, mimic! limo-in mmmic!puuimifs, i.u.,

I lii- do 0505 0 ii ‘[(‘DI) ium�oo(!uo-immg hmull-muitmxmnumai

ii mobil ii ii I , vmumv o ovo-m mu no -hat ivilv mimimn ums

nmomigo- (0.4- h .2 iimiiomli-s kg ). ‘limo-so- uobso-nva-

fio)mis suggest fluit limo appaneumt- 1)flidiuig

affimmitics oil floe - ‘imicluctioum receptor” for

TCDI) arc similar among these species.

Time ro-sistance 0)1 TCDD to metabolism,

and ifs ccno-enlratioim in the liver tend to-
minimize the effect of species differences in

drug nmetabohism amid tissue distribution.

In summiuimanv, timo u-fit-ohs ouf TCDD omm mi-
OmOuso)mimmul o)xvgo-mumiso- tint- simmmilar to timouse pro-

oluc-ed hiy MC imi till ro-spu-ets, exco’pt for lime

gru-abo-n I)omhu-mmc-Y tumuc! clunmifio)mu oil acticoim of

TCDI). ‘I’imo- no-sislammt-o- ouf TCDD to mmmcta-
h)OuliC otuniversitumi auth its high appmmno-nt affimm-

ify Ion tlui inic!uehiommu ro-eo-ptoir” suggo-st that

0 onie im1ighuf use radio otmu-tivolv lai)eled TCDD
to) imivo-stigmuto liii- mimoftnro- timid loo-muhizat-iomm of

stit-hi mu m-o-o-o-l�)toii.
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