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Hepatocyto’s it_s rat liver -slices at(e_sm_s_sh_shi-si_sfl_so’ loo_s_s o_sxidativc- n_so’tabu_shi_sim_s_sof dr_sigs like

aminopyriu_se at_sd eti_sylmonph_sii_so’. Alti_soughi ti_so’ u’m_szyme sysft’n_s ru’-spom_s-siblt’ f_s_sr ti_si-s mi_setabo-

lism resides it_s tb_sc- ei_sdo_splausn_sit ro’tieulum_s_s, t_s_sit_s_so1_so_st_sdnial Krc-b-s ovc-bu’ im_stu’rm_s_sediatos also

affect the pro )t’c-_st_st. Suiceim_saft’ am_sd isoc-itrate eau� i_s o‘bovaf e t ho’ mi_st‘tabo obisn_s _sof am_s_sim_s_spyriu_sc-

and t’thylmorphim_sc- abo_sut 2-3-foold; moo_si_so’of the u_sti_s(’r imoturn_sediates tt’-sted i_sn_sd am_s�’ t’fI’c-t.

NADPH elo’vatt’d the raft’s u_sf an_simoopo’nim_sc- au_sib o’t-h_syln_sorphim_so’ N�ubt’n_su’fh_sybatie_sm_s 1$- am_sd
28-fold, n�S�)t’rtivt’ly ; NAD1� ‘ova_s_s u_sm_sly 50 7 as o’ffectivo’ a’. XADh�H it_s s_sipportim_sg ti_sc-se

oxidations. Wht’m_s NAI)PH am_sd usu_s(’itrato’ _s_s’u’ro’aduled togo’f-h_sc-r, am_s aubditivu’ u’ffu’ot- i_s-a-s ob-

tait_sed on amim_soopynim_se at_sd ethyin_sorpi_simoc- eoxidafiuom_s ; fl_so’ c-ombimoatioom_s u_sf s_stoe’im_sato’ au_sd

NADPI-I cauo’d a sym_sc-ngistio’ o’ffect, n_sort’ n_sarko’uI i_sm_stb_so’ o)xidatiou_s o_sfamim_sopynim_se ti_sat_s of
ethylmorphiu_se. Fumanafe, oxalaot’t-ato’, u_sn n_salato’, i_s-ho’m_ston_sbint’d i_s’ith NA1)PH, i_s-as

antagonistic to ti_so’ liven slice ooxidatiou_s (of th_st’so’ two drugs, ivi_sibu’ n_salu)u_sate, wi_set_s added
with suc-c-inato’ am_sd XADPH, om_sly rt’n_sovo’d ti_so’ sym_sengisn_s. Ti_so’ -san_so’ c-fft’cts a-s obtaim_sed

with liver slices oo_suilub bt’ di’n_so_sm_sstrateeb ivith _s_sho_slc’liven I_so_sn_sogem_satt’s, b_sit iou_st with_s i-so_slat-ed
liver n_sic-rosomos. No_sm_sc-c_sfti_so’ Knebs cycle im_stu’rmo’uliat’ i_sad a sfin_sulatoony c-tic-ut u_sm_sam_siline
hydroxylatiot_s, althunigi_s oxalaco’tat c- ibt’creau’_seul ti_se I_syulro _sxylat it_sm_sso’t’m_s i_sit i_s al_s_sit_s_spynine

and ethylmt_srpi_sit_se. Ti_sc-sc- o_sbuso’nvatiom_ss im_sdicatc- ti_sat (mug m_s_so’tabohi_s_sm_s_sit_s ti_so’ hepato_scyte
endoplasmit’ rt’ticutlum is ti_sm_strohbu’tb by ti_so’ n_sit oci_suot_sulnia, u_so_stn_surely via a flu_s_s u_sfru’duicim_sg
equivalents, siu_sce c-vo’n it_s ti_so’ pnt’su’m_sec- of at_s t-’xc-c-s of NADPH suo’t’iu_sato’ t’xert-s a -sym_sorgistic

effect, more ti_sat_s do_su_sbhim_sgfi_su’ rate of at_s_sit000pyrim_st’ ooxidatitom_s am_sd o’a_s_s-sim_sga 50 � imocru’ase
in ethylmorpi_sino’ oxiolaf ic_st_s.

INTRODUCTION

It_s the past, studit’.s on drug biotram_ssfor-
mations have bc-c-u_s po’rfu_snmed in Il_so) on, it_s

accord w’ith_s eurrt’m_st biochemical treu_sd-s, imo

This wo)rk was supl)_s_srt-ed in_spart by Un_s_sits

G�-I17O21 ar_sd CA10748 fr_s_sm_s_sti_se Natiu_sn_sal mist-i-

lutes of Healt-i_s am_sd (iru_sn_stIN-31-K4 fr_s_sm ti_se
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it_senc-asimogly smaller subeellubar frac’tiom_ss.

Such tudit’s, i_s-hilt’ pnoviu!i m_sg iu_sforn_sation
about metabolic- no_suit-o’_ssam_sd elearanc-o’ of
foreign com_s_spo_sut_sd�_sin c-ic-a, t)t_s ti_so’ ot_sc- ham_sul,
at_sd n_sc-cham_sism of’ act k_sm_s,iou_sti_se oti_ser h_sat_sd,
do u_sot pnu_sviubo’ im_ssigl_sf it_sf o cellular c-om_stnol
of ulnug metabolism. Th_su’se appru_saci_seus moo’-
glc-c-t ti_so’ I_se_stt’u_stial cell-c-i’ll at_sd ongam_st’lbc--

onganelle imoto‘naot il_sm_s-s _svh_sici_s utm_sdoubt u’dby
occur it_s a tis-sut’. li_s onuber too gait_s ito-sigh_st im_sto

the cellular com_strol of dn_s_sg n_sc-tabohisn_s, at_sd
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ti_so’ P _ss_s-�ihlo’ no tb’ oof ti_so - m_s_sito_so’h_s_sm_sebria it_s this

1)r� tOss, stU(hit’s i_s’o’ne l)o’I’formnt’el (_sm_ss_s_snvivimog
h_st’pt_st-_suo’yto’s it_s livo’r hit’o’s.

St tiohi_s’�u o_si_s ti_so’ ai�bu’o’t_sah o’orto’x t_s_sit-t_so’i_sc_st_s-

(Inial .ti’n_s_sii! 1l$-ioyi1no_sxyla�sc’ have si_so_si_sm_s

( 1-7) t i_sat ti_sis c’ytu oci_srom_s_sc- P-430-c’o_sm_staim_sim_sg,

unixu’oh-fum_so’tio_su_s ooxiula-s’ tam_s hi’ suj)porto’d by

I(nc-hs t’vcbo’ im_stc-rn_sc-i!iato’s it_s fho’ oxidatiomo o_sf

ibu‘u oxvo’o _st’t i(’_su-st c-u’_som_su‘ . �A.l t i _so_s_stgio i_so’patic unit to-

c-i_so_sm_sibu’ia-tic_s u_s_s_st- t’O)t_stttit_s o’ytc_so’hnoorne P-450,

C’im_sti u_s�m_sob ui_su’m_skm_s_sam_s(8) no’poonto’oI tb_sat tn-

u’arhi_sxvlic- ao’i(! cycle im_sto’nm_s_so’diato’-s, suu’i_s a

s_sic-cit_sat_s i_s_tool iso(’ifrafo’, u’(ould pnoviobc- u’o’-

duo’im_sg _s‘0 �uivabo’m_sfs foot’ ru’ib_stc-f-iion c_sf (yt-to-

c-i_sr_son_s_so’P-450 il_s ti_sc- o’u_st!o_sh_slasn_sio not ic’ubutn_s.

F_s_srti_so’rn_su _su’_s’, it i_s-as obso’u’vc-uI (8) ti_sat such_s

ii_sf-o’m’m_s-_s_s’chia�to-’-s (‘0)_silo! sul_si000rt tb_so’ n(’l)ont-o’d (9,

10) em_sI_sat_soc-ui rato’ of c-ytoc-hro_sm_s_so’ P-450
no’d_sto’I i_s 0_s_s e’auso’il by ti_so’ preset_soc oof drug
51i1)st mt_st _s‘s u _sf’ � I_s � t_s_siX_s’( I -f_sit_sot i_s_s_s_s _s _sXi(1ttS�_s ‘

llo’t_so’_s’it su-em_s_so’du’c-asoomiahlc-ti_si_s_IIi_s_si_sc-pt_slit’

0,_s‘11 n_s_sit _s_s_s’h10)tm(b_sit_s.to omIt I supj oo_sm’telm’_stg 00(1 Iii)-

0 _shisn_s_si)V 5_sti_sI _s1�’iu_sg m’o’obuo’in_sg 0 ‘0 l’-�� vt_si_sn_s1 -u I o

li_sc- _s-tt_sl_soiol:_s-su_si_s’ m’o’tio’ttl_stnm_s. l’i_s(’ u’u’_s�ttlIs itoh-

e’t_s-Ic- u_su-_s_s_s_s_si)l_s’Xin_sI-c-u’t_so’l i_sti

_sm�n’n-:nu.i i�-.; \ Ni) itETILODS

\_soum_sg. n_s_stilt’ S�)t’IL-gtmt-l )ti-_svl_s’y i-ntis (b2”i -

20() g) \V_st’_s’ 0 _si)la-it_s_s’(I cu_st_s_si_sou’u’o’ially tim_so! ft’d

n_s stti-tt_s in_s-mu! lti-i)_sot’uti_s_st’y thu-i . Liven’s i_sc-mo’ mu’-
m_s_so_sV(’oltot_s_siI t’emi-t c-ui tis uloso’m’il_su’ol b_st’c-viooli-siy

(8). TI_sc- li_s-_s-u’s _svu’m’o’ il_s_s-i_sIm’amc--_sfo’m’m’o’ultoo t_s�

ut_sub u_s_s_s_sm_so,to-_sit! she_s’s _svu-m_s’ iot’_s’i_stit’o’ul _sisim_sg t_s

SItt-obi_s’-l)ig�i�- mi_siu’m’o_st_sun_s_so’. .\. �-.o-u-ti_s_st_stot’ tm-i_s-i_s

livu’m’ i_st_s-s -s_st mo-siti_s f_s_sm’ito_sit_s_s gut_sisal i_s_si_s. En-_sb_s

situ-u’ wti-s plo_s_sd u_sm_s ‘u 1_si alum_s_sin_sun_s_s f_soil,

1_si_s_sit_s’_sI - t_stt_si it_s_stu_s_s’(limii_s’l�’_s’_s_so’igi_s_s’_s1tin_so! it’tit_s_s-

ut-n_s_si i_s_su� 2._s n_s_sibt’lu’t_si_s_s_s’�_sc-m’lItisl� o’oom_siaim_sim_sg

ti_so’ i_s_s_s-ohm_sii_s_sm_smm_sixinm_s f_s_sm-mm_s_sti.-s_sim’in_sgOtt-

zyn_si_s’ ti_st i_sit i_s’s. $11_s-os u-i_s_su-s_s-tif_s_sm’mis_s ivu’m’-

h)(’t\_s_s’_s’t_s0,-I- motto! 0.(i n_s_sn_s_sti_si_s-k.

1A1\’_s’i’ i_s_sn_s i_su_sn_sm_s_sg_s’moizu’ol i_sm 0.23 ii sot-

cm’u us_s 1 mi_s_smEl )T\ (1: 1 - iv v) i_sit i_sn P_s_sitot’-

Eivc-h_sjo’m us-s_si_s it_s_snu_su_sg_s-toizum’, tin_sui 0.3 i_s_si

(23() m_s_sg of liiem’) _s_stis ti-so-uiit_som_szyn_s_so’uo�sstovs.

ni_so’ to_si vii os _sv_s’t’_s’ol_s’to-tn_smit_sc-oiat 37

itt to. mi_s_s-olinnn _s’oui_st t_sittit_sg So t_si\t ‘h’n’ishl( �i 1_s_sn!’-
fo’m’, 1)11 7.-i. mom_s_si1 .0 n_st_st � .�l)Pi1 u_sm’1 .0 n_s_sit

�“_s�.\ I )i#{176},i_sit i_s u_sn’ i_sill_s_s_soil .T.() to_sit gino_sos_s (i�

b_si_s_se’ti)i_smii_s’mi-mi_si7.5 �_sg mmii of gut_s_sos_s (�1oio_s_s-

i_si_suit_s ui_s’i_sy_slm’_s_sg_s’n_stc-so’($igm_s_sti, I _s�i_so’� I, 3.5
._sm_s_suoi_s-so_st’“.\i )i�ll g_s’m_s_s’m’mii_s’oijo_sm’ni_sin_s_situ’1)_sm’
m_s_siiiigm’ui-n_s_stot- 2.5 �) -

\Tanio on-s sub_s4 nato’s 0of t I_so’ t ricarboxylic

ac-id o’vc-bo’, _svh_so’m_suso’ui, i_sore ailibc’d to fl_se

no’ao’tio ot_s vessu’l it_s final com_soc-m_stnatio_sm_s.s of 10

m�u . ‘l’ioc-� ‘ -s_sib-st raft’s inel_sic!c’d i-so’ifrate,
sucoim_satu ‘ , fum_s_sau’ato’ , n_salafo’ , am_sib o_sxabauo’-
fato’, Ot’ 10 u_s_sit m_s_sali_sm_satc-i_s’as addc-i! as a

(oon_spo’titivu’ im_sI_sihitoor _sof s_s_stein_safe (_sxidatiou_s.

Au_s_sim_so_spynim_so’, o’fI_syln_sc_srj_si_sin_st’ , at_sd an_sum_se
_s_so’ro uso’tl as substnato’ fl_sn fl_so’ ulc’tc-rn_sination

of ti_sc- eliffo’no’m_st toxidativo’ activities. Each

25-n_si Enlo’u_sn_so’v(’n flask o’onfaim_so’u! o’it-I_sen S

n_sit utn_siuoo_spo_s-nim_so’0_si’ o’fhyin_sorpi_sine or 5 m�t

am_sihim_so’it_sa t-o_staiu’o’at’tioou_svolun_se of 3.0 ml.

Im_s(’_stbatiom_s f-it_s_so’it_s a I)ubm_sc_sff sl_sako’n i_s-a,s 10
n_sit_s f_son am_s_sim_s(o�)ynit_so’nut_sd o’fi_sylmorph_sine di’-
n_sc-fi_syiaho)m_s, am_si! 13 n_sim_sfion au_silinc- h_sycbrox-
ylafiom_s. 1)o’m_s_su’ti_sylaso’ activity ivas ubo’fen-

n_sino’d by m_s_so’as_siu’im_sgfo_snn_salebo’i_syobt’ 1)iOduiced,

with_s t-i_so’pH 6.0 Xa_suh_s ro’agc-nf (1 1 , 12) . Au_si-
lit_sc- hyolm’uoxvlast’ a-u’iivit-v i_sues do’to’nno_sim_sed by

nn_s’a-s_smnitmgIho’ f’_sot’m_s_satiu_sm_so_sf /)-a.m_slin_soopi_su’tmol

(11).

_i\ I I t’I_so’mi_si0_to_Is mitt_si 1)10 ic-i_sc-mi_siott-Is _svu‘m’o’oof ti_se

h_sigh_so-st�o_smt’it.yti.vmt.ilm_s-hl_s-(omm_sm_s_so’nu’iallymit_sd,

iviti_s Iho’ u’xc’c-b_stio_sm_su_sf’ am_sill_s_so’, i_s-c-u’t’ n_so)t �)_smri-
hot! f_smntito’r ; n.m_silit_so’ i_suns m’u’ohst ill_so! tmi_sibo’r

va-(’tu_sn_s_s f-i) Ii. 0-_s It ut-I_s‘s-s 11qtii 01.

i_st’�stTt;rs

i�:ti-_s-��-t _s,/ (_s._si(Il,Z_s’(/ (_s_si(/ i(cIU(’(’_s/ ii ico_stip_sani i(/_s?

(l(I(’,I Hi C (li_s_s_s((’f_s�_s_s�ic/C p/i (iS/I/_si_sic i_sfl iV-o1C1fl(’l/i yl-
a! ia_si Ui i_sic-i’ .iIi(’(-’-,’. \Vi_so’m_s Iivu’u’ slices i_sore

i ntO’tml)ti.t 0 ‘0 1 _s_s�it 1_s S mi_s_smu_s-mi_sitiu_sjoyn’it_si’ tom. o’t-i_syl-
mn_s_sm’j_si_sim_s_s’Ii_soy _svo’t’_s-ti1)i_s’I_s_s_s_sxiohizo’th_so’�so’

(hugs si_so_s_sly, fuot’ni_sim_sg 01)0_slit IS m_smi_s(_sio’-s u_sf

f’o_sm’mu_saluio’ioyoi_s’100_i’ gm’ami_s oof livc-u’ it_s 10 n_s_sit_s

Fig. I). Ti_so’ ui.obubi li_sot_s u_sf I .0 mn_sn XA1)i’ u_sr

N� I )P1 I nm_s:om’ko’oily in_s_sm_sn-s_sobtb_s_s naI u_s_sf drug

_s_sxi_sluo.i i_s_sit; in_s li_so’ pro-so-i_so-_s c_sf a,oid_s’_si i”-�\1)i�H,

u_sm_s_simm_s_sj_syn’itto’ ooxioiuot i_s_st_s _s_sa�� im_s_s’m’o’aso’ol tiho_stit

16-ft_slot ui.m_soi o’t imyIn_su_sm�oi_sin_so’ _s_sxiba,i i_sut_s \_sn_ss

iti_s’m’u’ti_s’i’_sluO,b)o_stmi2”�f’_soloi. I Iigimo’u’ aniioo_sitmt_suof

N’,�1)i�I I oliol u_so_stuI_s-vu_sto’ a_st ivit-y ft_si’tb_so’r.

N,� I)i it’ _soii_st’_s’oltiho u_sit40- � - tot’ti_so’stimy_s-

_stltitiuut_su_sf’_s_sxithuo,i io ott tot u-ilito-i’tit’_stgt’uL_stSO’(l b_s’
NA 1)1’!!.

Sin_s_so’ pmu’vi_s_sus o-xti-i_s_sit_stitioot_s u_sf ti_so’ hivo’r

siio’o’s h� 0 lu (‘i t’Oui_s im_sio’m-uos_so _sjov i_sad si_so ti_sm_s fl_se

_siti-sti_suo- i_s_s_si_sil_s_suit to’s out il_s_s i_so‘pt_st_s _s_s’yI(‘5 i_s_sho’

‘�tm’no’itin’a-II�’ _sv_sli bon’_s’so-n’vo’o�b(8), 1 iio’so’ fit_sd-

i n_sI-!_s�s_sigg_s--siu_si I i_stii Ii_so-i_so’I)i_st0 ou’\’tt’ n_s_st’n_s-
bin-i_s_s’s _s_so’m_s’ j_sc-m’m_s_so’toioIo’ lu_s mo_si_sm_so-tbui-i_sob_soxi-
ohs_sob It’ij)iooosjoit_s_sjoyni_siit_so’t_s_siu’lu-o_sIioio’s.‘I’i_so’u
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FIG. 1. Effect of .\ADP and XADPH on _s_sueta-

bolic tra_si.sfor_s_sia-t ic_s_s_s(of anti_s_s op�/rin e c_s_su(1 ct/_s !,li_s_sor-

phine in i_s_sale rat liter slices

The slices (250-300 mg) were in_seubated in_s 3.0

ml of 50 u_s_s_s_sTris-IIC1 buffer, pH 7.4, f_s_sr 10 i_s_si_si

it_s the prese_s_sce a_s_sd absem_see of (oxidized u_sm_s_si_s’e-

dueed j)ynidin_se nueleotides (P.N.). 1’u_so’i_s i_san

represents the n_sean_s an_sd stan_sdard err_sun u_sf at

least seven_s an_sin_sals f_s_sr the expenim_s_so’m_s_ss _stsi_s_sg

liver slices. The dotted bars represe_s_st ti_sc- c-fleet

of NAI)P11 (iI_sts at_s NAI )Pll-gen_seru_stin_sg sys_so’m_s_s

01_s uim_s-_sino_s_sI)yI’inie u_s_s_s(lc-_si�iy1m_s�_su_sr�)hi_s_se .‘\‘ -(Ic-li_set i_syla-
ti_son_s in_s liver i_s_soni_sogc_s_su_stes o_siuivu_slen_st. 0_s_s250 _s_s_sgof
liver in_s�3,0 i_s_si u_sfin_so’t_shati_s_s_s_sn_sixtttre. The _s1_s_st_s_s’d

bars represen_st- ti_so’ n_sean_ss am_sol it am_sdard err_sirs u_sf

tivoo expu’rimm_sem_sts.

_ssa�s fuim’tI_su’n t-e-sfo’i! by o’o_sn_spanim_sg fl_so’ livem’
slice dnttg u_sxicba’so’ acfivitiu’s i_s-ifi_s tl_suoo’ it_s

liven h_su)m_s_s_sogt’nat 0 ‘5 . APi)r� oxi n_sat o’lv ti_so’ -san_so’,
or sligi_st by 1_snyu ‘r, not ivif-ie-s i_so‘ni’ o)bt ai 1_so’(b

w’i_si’u_sNA I) PH _s_sas addo’d f_s_s fl_sc’ i_si_sobo’

hc_sn_sogo’m_sato’ assays (Fig. 1); addifi_som_s i_sf 20
n_s�n u_sit_stim_samiolc- to ti_so’ n_st’thi_s_sm_s_sclii! u_s_s)t in_s-
prove f-i_so’(mug oxidase activities.

Th(’ appu_sro’m_st uptaku’ _s_sfti_s i_synidim_s_s’ toll-

c-bc-ut-ides im_sto hepatoc-yto’s c’co_sticb al-so ho’ u_sb-
senvo’ul tom_sadn_sinisf-ration_s c)f NAI)P in -_s’iio.

Appr_sxim_s_sately 0.G #{182}�. u_sf tl_s_s’labo’l frcon_s 1 ._sCi
of [�4C]NADP (34 /1g) was f_s_s_s_sm_sdi_s_sthe bivo’m’s

of rats 15 mit_s afto’r it_st rapo’niti_sm_seab it_sjo’ctiu_sm_s

the an_so out_st nc_s-sc-to 4.3 % it_s 30 n_sin am_subi_s-a-s
still at- fi_sis level 1 I_sr afto’r im_sjc-otiou_s.

Effect of tricarL_soxyiic acid cycle in teiiIie(l_s-

ales on bioti’an.sfoi’_snation of Oil_s inopyi’ine 01_sd

ct/_s ylnwi’p/_s inc in livei’ slices and /oc_s-_snogen ales.

Tabbo’ 1 -si_sows f-i_so’c-ffo’ct of subustrato’-s u_sf thu

Kru’bs c’�’o’lu’ on livo’n shio’u’ N-du’n_so’ti_sylati_s on_s_s_sf

au_s_sinopynin_so’. Abfiiou_sgI_s ti_so’ imoo’ubafiom_s i_s_so’-
c!iu_sm o,u_sm_st.aim_sedNAD i-�H, iso_s_sitrate o’ffo’o’t tub

a 22 im_so’nu’ast’it_san_simo_s_spynim_so’n_sc-tab_soli-sm_s_s,

i_sh_silo’ tl_s(� additio_si_s of 10 n_s_si -suo’o’im_sat-o re-
suit_sd im_s a bt’t-to’r that_s 2-f_sold im_so’ru’asc- in

prou!uto’t fu_si matio_st_s : t�47 u_smo_slu’�_s u_sf f_s rn_sal-
ulo’i_sydo’ i_s-c-re gt’m_so’rato’d per gnan_s _s_sfliver in

10 n_simo, i’on_sparo’d with_s 320 i_sm_solo’s it_s fl_se

abso’m_sou’ c_sf an_sy mitoti_suom_soiniab �s_sthstratc-. To

o’sfabliush_s ti_sat ti_so’ mifo_sol_sondnia i_s’t’nc- im_subt’ed

�)anticipatit_sg in_s druig mo’taboobisn_s, m_s_sabonate,

a to _sn_spo’titivo’ im_s1_sibit_s_sr _sof n_s_sit_s_s_si_soom_subriab
_stt’o’iu_sato’ do’i_syulrogu’m_sa.’sc-, _svas aoldo’d to_s ti_st

i m_s_subat i_s_sm_smt’diun_s con_sf aim_sitog s_sic-c-in_sato’.
Alt ho_sigh_s this c-au-soil a 20 #{182}�iiotrea.’so’ in_s at’-

fivitv c-o_smparo’d i_siti_s ti_se c-oom_sfru _s1, malcot_sate

a_st _stally im_sI_sibitt’d by 40 #{182}�ti_so’ N-don_set boy!-

aso’ a-o’tiv_stv -suppo _srto’d by suo’o’im_satu’ alt_sm_sc-
(Tablu’ 1, 393 i_sn_solo’s v. 0347 u_sn_s_s_sIt’s).1-’un_sa-
nato’, n_salato’, at_sd _s_sxaiao’o’tatu’ u’utu’i_s bo’o’no’aso’d

the nato’ of oxidatio_su_s u_sfan_sim_suopyrim_su’ by the
li_sr_sn -shot’s ti_s appr_s_sxim_s_sato’ly50 _s� o_sf ti_so’ cou_s-
tnt_sI. In_s ti_so’ abso’m_scc- of aoidu’cb pyriibiu_so’ m_s_stclc-o-
fio!o’, fI_su’ Icro’bs o’vo’lo’ in_stu’u’m_s_seoliatu’s-suc’ciu_sa,te
am_sib i-so_s_sit nato’ i_sort’ o’ab)abi_s’ tot’ -stin_s_smlatim_sg

‘1A_s0_s,E 1

Eli_sits of ‘a_s-ia t_s’� ti_s c-a ri_s_s_s._s’ylic (hid _s��_sl_s

u_s Ie_s_s_siedi_s_stes on .\‘-de_soi_st/u !,latio_s_s of

a_s_s_sir_s_s)1)!Jri_sueu_s rat liver slices

Li_set’ sli c-c-s (250�20O mug) is-c-re in_so’u_si_st_stc-ui at-

37� f_s_sr10 n_s_sinwill_s 3.0 nm_siu_sfnc-ac-ti_son_s mn_six_s_sire co_si-

ait_sin_sgNAI)PI I - The Krehs o’ycle s_s_si_sootru_ste cc_s_s_s-

cent _s-atio_s_s_ss wo’_s’c- 10 mi_s_sm- Ti_so’ to_s_s_seem_stnat i_so_s_s_sof

an_sim_s_su�oynim_se was 8 n_s_s_sm. - --

‘l’reat n_sen_st

I’_s_srmal- Perccm_s_sage u_sf

(1_si_s_sdo..’ incliviolual

I_sr_so- c_smm_stroi�
duct i_s_sn”

n _s_si_s_slcs
,u� liz_sr
1(1 i_s_sit_s

(‘c_s_s_strut! 320 118)

bs(_s(’itru_st_s’ 387 122 ± 3

S_sic-c-in_sate 647 220 ± 56

S_s_sec-i_s_sate + nm_st_sit_s_sit_ste 395 124 ± 10”

Ft_snnu_sru_ste 143 51 ± 15

Malt_ste 133 47 ± 13

()xalacetatc- 179 52 ± 5

- \uti_s_so’s are n_sic-ants foor at h’ast se_s-c-_s_s tim_s_sn_s_suds-

Sin_sc-c- c-_s_sn_sIn_s_sivaI_s_s(’s ulifIo’m’o’uI witii _sliflenen_st

liven’s, eu_sc-i_s li v_sr sen ye_si as its i_s_s-n_s(‘u_st_str_s 1. \u_sliit’s

‘i_sow_s_s u_sno’ n_s_sean_ss ± stan_s_sIard o’_s,_s�_son’s.

Ti_so’ �oc-rc-en_st age act ivit V relative 0_s_s ti_suit u_sb-

serve_sI i_s-ill_s s_sic-c-in_sate al_s_sm_so’is-as 62 ± 8. i n_s_shot_st i m_sg

:unopr_s_sxin_s_suotu’iv40#{176}’-i m_si_sihi ti_s_s_s_si_sy nm_st_si_s_sm_suitu’.



tb_so’ �\-oiu’miio’ti_syiatio_sm_s u_sf an_sim_s_s_sl�-I’it_so’ 2-4-

foold ; is_s_s_sift_situ’ _s_sas so_sn_so_s_si_sat mi_su_sno’u’ffo’c-fivo’

ti_sn-n_s u�t_sO’(it_si_st_s’ in_s ti_si nt’spu’(’t.

(�ualitativu’ly, ti_so’ V-do’_si_su’tioyiati_s_sm_sscot’

o’tioylm_s_srj_si_sin_su’ u_sn_sd an_s_sin_soopyniu_so’ i_so’u’o’ simi-

lanly nfl_set 0 (b h�- f i_so‘ t nio’am’bo_sxylio’ ac-id o’ycho’

imotern_so’_siiato ‘s (rFabio� 2) . Iusu_s_s’itrato’ au_sd uo-

o’im_satu’ imoo’ru’asu’_si ti_s_s u’ti_sylmno_sm’pi_sim_su’ ubo’n_seti_s-

yito.-so’ a_s’fivity by 37 c,; am_sib 50 � ; , u’u’spu’_sfiv_s’ly.

)_slabom_sato’ in_si_sibito’ib ti_sc- uiou’im_satu’-stin_s_sthated

r_s’aotio_su_s by 42 #{176} , a-s i_sn-s _sob-so’rvo’d i_siti_s

amni n_so#{176}l��’ri mit ‘ . Si n_s_sila-nh’ , f’ut_s_sanaf o’, m_s_saiate,

at_si! u_sxaiaou’tato’ u’xo’nto’d am_s iu_shibito_sry ‘ffo’ct

_s_sm_sti_so’_s’n_szj_s’n_s_so’uu’tivity, ram_sgim_sg fr_son_s 33 too

Mo‘ - u_sf ti_so’ u’o_sn_stro_sb (i�abbo’ 2).

]‘ablc- :i -si_so_si_s-sti_so’ o’ffeo’fs c_sf isooc-itnaf-e, -si_so’-

cimoafo’ , am_sd ooxaiao’efate ou_s ti_so’ N-do ‘n_set h_syla-

fit_st_s u_sf boti_s ami_sin_so_sj_syrim_so’amid o’ti_syln_s_s_srpi_siu_st

ito rat Iivu’n Iouon_sogo’m_safu’s. lu_s iivo’n slit_s’s i-soc-it-

raft’ ai_s(b �zuc-oin_sate t i n_s_silato’, an_s(b i_sxalac’etafo’

im_si_sibits, ti_so’ .V-dcm_s_so’ti_sylaso’ yfo’n_s. Ti_so’

1(rt’bs c-yo’io ‘ in_sto’rn_su’diafo’s i_son_s _s_sifb_souit c-f-

ftc-f- i_si_sum_saddu’tl to_s ti_so’ is_s_slat_si! n_si_sm-son_sal

frao’tiu on 0 of’ livu ‘m’.

T_sI4_s,E 2

b�’JTe_st.s _s_s,fu-_si_s.i_s_s_s_s_s_st_si_s’(h_sl)_s)X!/li_s’ _sI_s_s(I (7/_si_s

i_s_s to_sn_s_s,_s/_sa to’s _s_s_suX -u/_s_si_seth !/�#{176}‘t ia_s_su_sf

eth !//_s1i0IPli i_sue i_si ,at ii ‘or si_s_s-c’s

Liver sli_s’(’s (250-300 tug) wo’ne in_senbt_sted at

37#{176}f_s_sr 10 n_s_sin_swi_si_s 3.() nil _s_sfret_sot i_so_s_sn_s_sixt_s_sre eu_si-

tu_si_s_sin_sg NAI )Pl I - Ti_se Krebs o’y_s’le substrate c-ot_s-

ce_s_st rn_stiu)_s_ss were 10 m_s_s_sm- Ti_se (‘u_sm_sc-em_stru_st ion_s of

eti_syln_s_s_s_srphi_sie was 8 ni_sm. \‘al_s_sesrel_snese_s_stthe

n_set_sn_s_soan_sol s_s u_sn_solon_sierr_sin’s u_sfu_st lo’u_sst five u_sniimals.

I_s_sm_sal-
I ercentage of

- , tIc-hyde . -

I ret_s_s n_sum_st - _snchnvndual
c_s_sntroi”

OtUCt_s_s)ni

??00l(11CS

liter,
10 i_s_sin

(‘out_strut! 175 100

bsuou’itrate 239 137 ± 7

Soc-tin_st_ste 346 150 ± 20

Succin_sate + n_s_saiu_snto,te 208 119 ± 6�

F_s_sn_s_su_sru_st_s’ 18 31 ± 9

Malt_st_s 27 20 ± 18

Oxu_slu_so’u’tu_ste 98 44 ± 12

Eu_s_si_s ru_st Ii vt’_s’ served uos its ow_s_s c-_s_s_s_stroil-

Ti_so’ perc-en_s t age u_scti vi t y no’iat iye too ti_sat oh -

serveol wi_si_s s_s_scei nit_ste alon_se wu_ss 58 ± 6, in_s_shicat-im_sg

42�’,� in_shui)iti_s_sn_sby n_s_salu_s_s_sate.

342 tiNT! ET AL.

Tn_sI.E 3

.EJJc’cls _s)f ,s _sUc-iii (1 Ic , i s_sic-i 11(1 10 , (I i_s_si _s)J’(llU_s_s’t(ttC a_si

_\‘-d_si_s_sctl_s!,latioi_s i_s.f chlii-iiuopy_sine cI_s_s(/

et/u-yl_s_sio_sp/i i_si I’ i I_s _s’a t

i_sc_s_s l_so_sii_s_s)t/(_s_sateS’

Ti_se i_so on_s_s_sge_s_suit coo (eq_s_si_s-u_sic_s_st t o_s 250 n_s_sg u_sf

liver) wero’ i_s_sc_s_si_st_sledat 37#{176}f_s_s_s10 m_s_sii_sis-ith 3.0

n_s’_sl u_sf ro’u_s_s’tio_s_s n_s_sixt u_si’ (‘0 u_s_stu_si_s_sin_sg N’&DPiiI.

1)rug o’_sun_sce_s_stratiu_sn_ss i_s-c-ne 8.0 m_s_s_sm; INrebs cycle

Stii)St rtites i_s-c-re pnese_s_st u_st 10 mi_s_s_s(‘0_sm_sic-_s_stratio_sos.

\raiuo�s _s’_s’I)m��’Sc-t_st n_sc-ntis am_s_si st u_snt_shu_s_s’_s.len_s’_s_srs u_sf

six dif’fe_s’en_stiorelou_sn’ut_sio_s_s_ss.

Treat n_sent Aminol)vni_s_se” Ethylrno_srphine#{176}

_s ( c_s_snlrol � � control

Sm_sc-c-in_suite 171 ± 24 229 ± 40

Is_s_scitnuote 146 ± 32 130 ± 14

()xalo_su_sc-etu_ste 47 ± 12 49 ± 11

‘ TI_se uon_s_si_s_s_s_sI�-nim_se_sIemet-hylase activity was

240 ± 54 m_sm_s_s_sles/g u_sf liver,
b The c-I hylmorpi_si n_se then_set 1_sylase activi ty was

1 12 ± 32 n_sn_so_sles/g o)f liver.

Siu_sc-o’ am_sihu_so’ is a ku_sowm_s -sutbstnat-e for fl_se

mixo’d-fttm_si’tiou_s oxidase s�’-sfo’n_s am_sd yo’f foorms

a typo’ II sl)u’(ti’al o’b_sam_sg_s’(10), it i_sas of in_stc’r-

0,-sf t(_s sfitiby ifs mo’fabooiiszm as aff_s’o’fo’d by ti_si’

n_si11ocho_st_sibnial sub-st nat_s’s . I u_s (‘ontrast to

\T(1c-mt’tl_s_s,latii)t_s fl_so’ p-l_sydrc_sxylatic_su_s of

am_sihim_so’in_s ti_so’ 1rc-so’m_so’o’ 0_sf NADPH i_sas u_so-_st

stin_sulato’d by c’itht’r isooi’itnato’ or suc-cim_safo’.

H_s _si_s-t’vt’r, uoxalacetaft’ pro _sdu_s’o’d 30 % ini_sibi -

ti_s_sm_s, sin_silan to) its o’ffo’cf _s_sn_sam_s_s.H_sopynim_se

au_sub et hylmo _srpi_sii_sc- mo’t abolisn_s. Abo_suf 100

momoles _s_sf at_siliu_so’ i_sort’ 1_sydroxylated per

gram of livo’r it_s 15 mi_sin_sof im_sc-u_sbatic_si_s u_sti_so’

ab-su’m_sco’ oof _s_sxalaco’tato’, at_sd .50 m_smolc-s _s_sfp-

an_sino_spi_so’m_sob i_so’no’ fuormo’ub _s_sh_so’m_sfl_se ni-ac-ti_sot_s

mixturo’ com_stait_sed ooxalaco’tatc-.

DISCUSSION

Ti_sc- u_sbsc-nvafio_sui f i_sat niaxima! drug bio-

t-nam_s-sformation in_s h_s_spat o_sc-ytc-s _s_so’c-uns in ti_sc-

preso’u_sco’ o_sf NADPH suggo’sfs a rat c--limit-ii_sg

nole ft_sn ti_sis cofac-toon. It_s ti_so’ absc-m_sce of t’xog-

o’u_sous c_sxidizo’ub uon nu’duto’o ‘d l)Yridim_se i_sucbo’o-

f-id_s’, tho’ metabolisn_s u_sf amiu_so_spynino’ ton o’ti_s-

ylmonphim_su’ by tho’ livo’r slices i_s’as mit_sin_sal,

ti_so’ activity obso’nvo’ul j_suosibly bo’ii_sg sup-

i_soorfo’d by o’n_subc_sget_s_sous pro _sduct it m_so)f n(’duo’i m_sg
o’iiutiva!t’u_sts; u_si_s mo’tabo_shism o_sf _s’ithc-n drug

o’o_subib bt’ uben_so_sn_sst raf’cb in_s livo’n h_somogeu_safo’s



HEPATIC’ OI{GANELLE INTERACTION. II 343

jul tI_so’ absemocc’ 0)1 XAD!�H. Alti_soo_sigi_s u!nug

metab_slisn_s i_s-as o)bso’rvo’d i_si fl_s(- pn�’-sc-��c-�’ o_sf

NADI�, it is’a.s only abc_s_sit 50 % a-s fast a-s f i_sat

seen it_s ti_so’ lresei_sce c_sf XADPH. Ti_so_s nun-

SOI_sS et_su!d j)O_sSsiblV ac-cc_sum_sf for tI_si-s : (a) im_s-

suffio’i_s’m_st lo’vo’ls o_sf _s’m_sdu_sgo’m_sous s_s_sb-sfrafo’s

were I)r_s’st’m_st- f-to pnc_sviuli’ rod_swing eu1_stivaic-u_st S

for thc’ i_s_scio-hi�t’d pyriihn(’ tt_sicleotiibt’ _s 1111(1 /0 _sj’

(1) I hoc- �iohis_s�_sh I!40,010 u_st I1_sc-J_s)t’i_shibOt 00010_so

ti_sit’bioI;�’ 18- l_s�s j_st’t’ti_s_s’ith_sb_s’Io_s 1he loo’iomtl0,)f 0’

Ii1tt�,1_sm_s,no’i,oh,’iusoluo’o’aomas’0 of 01s

t’It_stt’gt

II boi�-_sgo_s�oo_s�j_s�JvIa’s�o ‘i urmoolsm’c-olIboil os-Il_si-

lit.,’it_s_sio_sIoi’i_sioo�it.i’s_silfll)O’i’$100tthilIIs0

b010’lc-oOti_sIl_srl sttto’s#{176}tb_s ‘‘‘i#{176}’’� i))� l_ssloioiio�o�u’t’

( I�’J)I Iso_si.�ios;a’io�io its o I ��zt�IiooL it_silon_sItsott-

ttt’iti. s’s_soil_si i_s_s 1 ooxiolizo’ ‘xl into_sit o tb_s tooIo’onl
� lI_s�-_s’v’i’, n’o’s1i�s’1ioj_s �siil_s s\1 toti_soOt’-

0’101to_sub_si �‘4; � I )FI olso� _s_st’_s’_sIJ’_sotli los ugh r�i a

,,�u_s’lo�ls_s�vc-i’t’zttc- tliotso� iito �ootlain_si0os’Iooo,o-

t-lt’bio.l �‘#{176}J,‘\ I)II, �ito’’c- I los ,‘,ic- s I is_si m’sto fl_s �s
�.tt_siog o’_s‘���l#{176}#{176}00001 � 001 1 Itt ‘ ot_silo si last_s_si_s’ m’s‘1�oo’-

ulutni nio.x_s’tt-tttttt’ii_si_s s,\tttas_s’,os_sitito� �1 Iits’

l_s1bt�t’,t_s’t_s S 01’ _sIt’tig i_slOth_st mat_sr_s i_so t_s’litt iv_s’ly
$1o_s\%;[7 tiitts_si_s’m-_stot _s’yt_soi’itt_s_sio_s_s’I’--1i’�i() ts’it_sto’o’oI

l�#{176}#{176}�’fl�1It_sli-_s#{176}�‘1_s,’ t_s_silligt’a,n 1 o_sois’tss_soo_ss_sutll)t’_s5
t.t#{176}ittILt- 37� ( 14)1 tloi� JH_st’IH_sttI)ilii-y sot I bc-

;_syt’it-titi_s#{176}totio’to_s_s_st-itI_s#{176}sj-i-ti,.�� tot01 iit_si�t I ios#{176}t it’oig
sxbtlti#_s#{176}rty_s-ot._s’tol,‘Floss�i,s_sii,_sm’ityb_s�t_s_s_sc-s_sIho’

t’itt_s#{176}ooI It. i_sflt�t0_s_sjiyi’ito_s’i_stoolii ioylno_sm’�_sioiio_s

nio#{176}i_s_sht_sli�i_s_sho liv_s’_s’sit_sos i_si_s_siio_sn_so_sg_sio,tb_s�

i-�1�tts�vtstiioI PuLiggo_sul.Iit_sitl)c-t’I100’o4hiht�v i I sr_s
joist lit_s_sot. i-lts tt#{176}i-i.i-_si�ss0o,i#{176}�’t’ioioas i_s_sio’ls_sooli_sb

jos’t’t_s_s_s_s_sb_siiil\: i� to_s_si-Ilos ,‘_s’sosll.ut Itsss0 I it_sloot-
t-oo’�’io itolc-gniiy _sfo_sh�ioi ott_st I tIc-ott’s tot uo_sis’t’_s� -

_s’_s1_s�)yti_silt_sal_soIItt_stc-c-lii,to’i_s_sht’atooa t_st’o’ i_sot_si’-

�_s1i_ssi_s_sgio’o_shiy �s:oull I sOs’s_s#{176}t’vo’oI (S) , l”_su’t-ho’t’tnoott_s

i-ho_s ilvom’soil ti_st-s_s roJu’t_sso410listg nh_soul ‘� �; s_si

t.li_s#{176}ho_sol� �vsigbot �vst’s so_sIlithIs s_si Iio.i_sitog u�o
nh_st_sit- -Irs � i_si’ni_s i,oI-t’nIosrol otto_sal ittjost �o s�t

0_si’ NM )I#{176}ito1 ii,’on o’ic-v_s�( )ilto’t’ii_sV_sr_stigiLt101’r_s

(13) b_s_so4’s_si_s_stood Il_sat Oot i’i_spot’it.oo�oosJ iioj_s’_s’-

Ito_sit of a large am_s_stouto_si NM)ll to’s_siltsit_s

I_st_sb_si_stii! ti�_staLo’�stI ho_s_si. o’l_s_savoogo’ oil 1-lot’I_syi’i-

thu_st t_s_sis’io’o_sttolc-, �l’ios’ _sij_s1-al,_so_sis maxbt_sti_siat-

al_s_siii ft lot’, �“��\l_) tto,jet’t-t_sst_s ,‘_s�ooIt-_s’clttosI_so\v_s’r

i-_spittLe1,‘tao’loio_sg a ps’aL at 1:2lot’,nut_sia 1_s_s�_ss’r
t#{176}Xt-t’tol-ott’ i-itt_s ‘�‘l��_s�’j_st i_s_ito_s7- �(p_s, 22 _s ‘I’I_so

oXIt’tot0 ti _s-o�oti_si_s_s_s-lioii_so of _stJ_s�t_sitt to_s lot ‘I_ssac--

ibt’lt_sioOIOttt (13),

li_ss�oo_sislostt’_stsot_sm_so_sty_s_sO0u_s_s_s#{176}’,1)- I (‘so_sostot_s_st

_sJ11.So’boo’suk_ssossos.

\Tanii_sus im_sfenn_so’diafu’-s c_sf f i_se miiitoo_s’h_suomi-

cirial tnio’anbi_sxyli_s’ acid cyc-lo’ i_s-o’no’ fo_s_sm_s_sito_s

b_s’ capable oof affo’o’tiu_sg I_so’pafu oo’yto’ o’u_sdophas-

n_s_sic nc’tic-_smlam uln_stg u_sxiubatioom_s. Ti_s-to u_sf th_s_s’-se,

s_s_sc-tim_sate am_sd isl)_s’itnate, t’xentei! a 2-3-fold

st-im_stlafu_sry o’ffo’ct o_sm_san_simo_so�_syniu_st’ am_sd _s’thyl-

n’_s(_srpi_sim_sc-_s_sxiu!afivo’ �V-do’n_so’tl_sylatio_sm_s ; s_sit’-

(il_sOft \Vii)’$ SOfl1O’\\h_st-f �-�_su�’ eff_s’cfjye flint_s

jr_s_s_sc-jt i’i_s.i 0 ‘lit_s i s)i’ioiii_s_s’ t_s_si_s’io’t it tol_s’a� \ J )l

attol �_s:� I)i’l-l_s_sst-i’ o’ni_smtiIs’_s_s1 _s’�o_s’t_s_ssgi_s.

gt’s_s_sts’r a1ii_st_siii_stosi�_s- ‘‘fl_sot 0_sit 0 Ito’ _stxi_simtt toils i_si’

Il_s_sr_s sIt_sign; Il_so’ otitus_stimttiooi_s ti �‘u.-\I )I’ �_smss

i_s.io_sout I_ss-i_s’_s’Iitt_si-_s_st�trot_so’jtu-_s_st_s’ _sti_s_st.toot100o�s\:uiuo_s

ols’uiss’tisylat loot_s_si_stool1ito_stby N � I)J_s�I was

it.I_s_stoot ft t fists’s gt’o’o_st c-i’, ‘111_so’_s’i’t�o’s’ts 5st_sst it�’i-

tstt�,-Iti_sits_s,�‘-_sl_s’t_s_so’tio�h_stis_stO �_s-_s’t’_s’_s1_so,_sli-

ti_st $�‘o’l\’ tboo’ j_s�_s_so’, I ho_s_s_soy_s’,’ _s_s-Itt’ts It_sot it

“4 -\ I)I#{176}1I lit_so 1 t it_s t t,_s’ittla o\vlio’ i_sotI oy 1’’

itot_s’t’ut_so’ilii_st0’ s_st_s’s’_stoo_sts’\\ s’t’_s’it_sl_slt’_slI0 _s Iito_s

li�’s’t’ slit’s’ it-toil_sat toots ttoo_slsott_sm, i_s s�t_s_s’i’gfsi ii’

ti_st lot-i1Is_s_sosi_st_s it_si_slittv_soil_s-st_s�-i_ssooio’i �‘_s’_sl
titt’ t’it.ts’oil i_si_s_sOt_sot)_s�u�i’$tO5oioi_siL�’_siu_sts_sto, I_sto’

s’xaiooitio’_s�%�ita ot_so’t’sas_s’olC‘Iablo’ I) 2..!-i_s_slot

itlos s%’o’ I i_s_st’isto’ u_so 0ito’1O_s_s’ui’_s50’t’ 0 1 N ;\ I)ltII

(ti_st loot tlts’to hot’ t’�;oo’o’t_s’_si 25 � _s ito_s’t’_s’it4_so),

‘I�loo �t ito_stilt_stis ott _s_sltotttos’tI_s_sit It i_s_s_so_s’it it_st_s_s

i_sts��-s�’o’i’,i_sI)l_ss’i$t’_s’olIs_si_so-i_si_si_s_sltlttivt’ o’i�1’s’_st

\�‘it_s#{176}tos-I lt;vli’tlstt’;oititoo’ _sS-i_sn i-ta_s_si its s_siitst ui_st_s

toso’IIt_suuoi-x_soi-l’tiuo_s’ti_sst_ss_s\i_sli_s_s-’o’_s_s1_soi_sliIi_sIis’t’iv

nit_s_silt_stsilo_sts_s_sv_s’t’s’i_sgz_s_stootb_sti_sit_so-sb; I_sos_s_s
0-vs-i’, Ilos’ toagiost ti_st_s_sti I1_so’stsun_silt_stt_s‘i_sl’y

N-\ 1)11I� 1510-iss_si_s_sIt_si_sit’ \%i_sa t_ssot its go_si_st its

i_s51’ itttt’OtOt _slt�t’ti05’ \�-_stsi_sll_s�li_st �tt_s, i�yios’u’gtai is’
_s’its_s’tr_s _s_ssi’t i_sb_so_s 5 ti_st itttt_s’ol _s_s-io_s’to_s_siootic- I_s_so-

too_sgo-ito_st ta _sof Ii _s’o’t’ \%-_s’i’_s’t or_st 0_si \_si t I_sr*iio’t’jiti_si_s’

I 01’ tao tOt unto’otto_siN \ I)I�l I � it_s t I_so’abs_so_so_s_sof

� )I#{176}illit_st_s “i_s-�’ tot_s so�iolis.titit_s o_s1 ninitoo_s-

i_s�_s’m’ittt_s0_s,’ _s_stlo)’luIi_sot’�ol_sttos’_s _s’%#{176}Oi_s it_s hoe i#{176}”�’�-
‘il_s_s 0_stl’_s,i’sb_ss _s’�s’It tt_st_s’i’tits’oiii_sto’pt,

‘J’it_s Iui_si_sit_so _s�yiit’ it_sit I ti_st otto_s_s lit_st t_s_s f_so_soot-
into’,u_stab_st-_s_si_st_s_si5 oxalao’_s’tat to _s_sliI_si_sobto_s_sotT_set,

sit I it_s-si_solo _sgo_so_s_s‘us ti-_sto’_s_s1 livo’_s’ slit_s i_st_s_sit_sos

tot’ of it�lti1_sst’l_sitit_so’ .\‘ -_sioi_slL�ii_st uoito;
loop_s_sc-v_st’ _s_si_s_s’toto _sittbiiuo_s’_sl _s_stilt %��\ l)I�1I_sitli
ti_st-so’ u_st o_si’u_s_s_s’_sli,_sts’ss’xs’i’ts’sl i_st_s i_st_stag_sti_sir-_slit_s

soils_sot_s oliu_s_siu_sisi_sso_sgti_st_sbo_stlis�li_st-to_st_sto_s_sot tooi_ss

is_s i’iti-s’_s_s1)01_s t_sV ti_st sat’ a’_sit_sl_soou’tt’olity �_s’.\ I)I�iI

i_si_stilt’, ‘I’I_so’ lu_si_s_si_sit_s tv o’ils’s’tr_s_siinoii_si_s_sIo_s’oI t I_so’

ui_st o’_s_s sot’0_s_s�ioli_st_s_s_st_stot i_si_s_sit_so_s1 _s�’u’tooo’ ti�’ ,5() #{176}‘

otto_s-iI loi_s�t-otic-il_sylt_soo_su’j_sb_sttoo’,by 20-40 �‘ , ‘h’i_sis

agt’_s’t’a _s_s-itIt i its’ tottoltoog lu_s ti_so’p1-s_so’sti-tog

I_si_si_s_si’(8) ti_si_st31_sts’o’�_s_solti_sto’aat ti_s_st’uoojof’ ti_st
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Kro’bs cyo’lc- (mabato’ , fum_s_sanato’ , o_sxalaco’tate)

il_s) t_si_st �tin’_s_si1ate tI_se red_sic-t.iou_s c_sfc3-t-ocl_srome

P-430, but in_si_sibit ti_sc- dr_s_sg-st-in’_sulated

n_sag_s_sit_side of red_s_set-ic_st_s.

Ti_su’�_so’ ni’sults -su�)p(_srt u_sum’i_sypc_sthc-sis that
the fum_sc-tiou_sim_sg of tI_so’ o’m_sdo_splasmic- ret ic-ulan

n_sixo’(b-fut_sctiom_s c_sxida-sc- (ulrug oxiulasu’ sys-

tern) i-s ut_sly partially c-_s)u_strolbo’d by meau_ss of
ti_sc- flc_s_s_s’of redui’iiog o’quivabo’u_sts to it. TI_se

m_sat_str(’ of ti_se c_s)ntrol is at presei_st i_sot c-o�m-

P1t’t0’l�’ ut_sderstoou!. It takc’s place i_sot n_senely
via fl_so’ amount of rc-u!u_s’imog equivalents pro-

vioio’d, sit_sc-c- ti_se Km’_s’bs cycle iu_stermc-diates

exu’rt ti_so’ir sym_sergistic- or at_stagonistic effects

01_s ti_se drug oxidaso’ system in the presence

of an c-Xc-(’SS of NADPH. Non is contnol cx-

o’rti’d via a dinect ac-tic_sm_s o)f ti_sc- im_st-ermediates

01_s ti_sc- c’t_sdoplasn’_sic- r_s’ti(’_s_siun’_s, sit_sc-c- thi’
im_sto’nmi_sc’ibiato’�u ivith NADI#{176}H i_save no effect

0_sn o_sxi_sbat-ion by is_s_slato’ub m_s_sii’rosomc’s. Com_strol

l)nobu_sh1�’ occurs by a ii-c-bl-u!c-finc-d nu_sute,
ivi_sicI_s j)roVicbc-s a sc-cot_sc! i’l_s’o’t-u’oii required by

ti_s_sj n_six_s’d-f_s_sn_si’tioi_s c_sxida-so’ for activation of

uoxygu’mo. 1�1_s_s noitfo’ app_sans to be via ti_so’

u_s_sittoo’l_so_sn_sclnia, 5i1_s(’_s’ ti_sc- o’ffo’o’ts of ti_sc- Krc-bs

i’vi’lo’ in_stu’u n_s_s’obiato’s can al-sit bo’ c_sbsi’rv_s’d it_s

i_s-hi_sb_s iivu’m’ i_sc_sn_s_sog_s’t_sato’s, b_sit n_sot _sviti_s iso-

iato’ib n_s_sio’n’_sO5O�)t_s_st ‘S , am_sd sin_sic- ti_si’ ant-agoiiistic

ac-ti_sot_s of’ tI_sc- suc-c-it_safu’ u!c’h_syc!roget_sasc- inhib-

if-or maloon_safo’ 0_sm_s suc’o’im_sato’-stimnulat-o’d u_s_se-

fabolim_s_s _s_su_sly dii_s’_siu_sish_s’s ti_sc-rate o)f u!rug

t_s_sc-taboiismn to_s a 1_s’vo’l appm’u_sai’i_sim_sg ti_sat u_s

thou’ pu’u’s_s’m_so’i’_s_sf \“AlI)PFI aboom_so’.

\Vhiiu’ ti_so’ ido’a c_sf a n_s_sift_so’i_si_su_sdnia-c-on-

trcolbu’ob o’m_sd_s_spiasm_s_sic- nc-tio’_stlumi_s fitu_sction is a

m_so’i_s c-oom_so’o’pt i_s-ifi_s nc-ga-nd to c-c-lb orgau_selle

imito’m’ao’tiuomos, it i-s bas_s’d up_s_si_s _s_sbs_s’rvat-iot_ss of

a c-yt_so_s’hron_s_s_s’ P-450-cou_staim_sim_sg mixc-u!-fuu_sc-
ti_s_sm_so_sxi_s!a-s_s’ in_s _s_sti_s_s’rtissues. It_s fl_si’ adret_sal

c_somto’x ti_so’ n_s_sit_s_s_s’h_s_sm_sdria u_sit_sf am a cyto-

ei_st’om_s_su’ P-450-u’u on_sfau_si m_sg m_s_sixo’ui-fun_sot iou_s

oxiu!asc-, si_s_so_s_si_sto bo’ no’si)c_st_ssiblc- fom’ a -steroid

hyulro oxvlat i_son_s(16). Ti_si-s _s’m_szyn_safic ro’ao’tion,

ti_so’ 1 1f.�-i_syu!nu _sxybatiom_s c)f do’_s_sxyco_snt-iu’os-

for_s_sm_so’, i_s-as sb_s_s_s_s_s-noto bu’ suppom’t-ed by Krc-bs

c-yo’bo’ tm_sfc-nn_su’diato’s it_sti_so’ prc-su’m_sc-c- c_sf NAD

at_sob ATP (2, 3, 17), Hi_s_s_s-oven, it i_sas bo’o’m_s sug-

gesto’d (3) tI_sat support i_sf 1 1�3-hydnoxylatioi_s

is meoJiateu! via tnat_sshydrogenases, trans-

ferniu_sg reducing c-q_siivalc-nt-s from XADH to

NADP. TI_so’ prc-i’t_st study indicates that- in
hc-pat-oc-yfe,s, at least, cot_strol is exerted by

mu’ans oof a rn_sore c-on_sphcated interaction
bc-tivc’c-n diffc-rc-u_st ho’patocytc- organc’lles. A

similar suggestioi_s , im_s_splicat-ing c-yt-ochrome

b_s as ti_sc- source of the sc-cot_sd c’lectnou_s, has

been made by Hi]debrandt au_sd Estabrook
(is), using NAI)H at_sd NADPH i_sit-i_s iso-

lated micro-sc_sn_se-s.

REF ERENCES

1, F, W, Kahi_st- an_sd A, Wettst-eii_s, Hclv, Chi_s_s_s-,

�4cta 34, 1790 (1951),
2. M, Haya_s_s_s an_sd IL I, Dorfmu_sm_s, J, Biol, Che_so_s,

201, 175 (1953),

3, A, C, Brow_s_sic- al_s(1 J, K, Gram_st-, Bioehe_s_s_s, J.

57; 255 (1954),

4, J_ K, Gram_st- Biocl_s.e_si_s, j, 64, 559 (1956),

5, ?s1, L. Sweat a_s_sd M, D, Lipscomb, J, An_ser.

Che_sn. Soc. 77, 5185 (1955),

6. B, W, Hardim_sg, I�A, 1), Wilson, S. H. Wo_sig an_sd
I), H. Nelsom_s, Steroid-s (Siuppi.) 2, 51 (1965),

7, F. Guerra, F, Pc-ron and J, L, McCarthy,

Biocl_s.i_si_s, Biophy.s. Acta 117, 433 (1966),

8. 1). L. Cin_stia_s_sdJ, B. Scher_skman, Mol. Phar-

_s_s_sacol.8, 327 (1972),

9. J. B. Sche_s_skmai_s an_sd 1), L. Cinti, Bioche_sn,

P/tarmac-al. 19, 2396 (1970).

10. P. L. Gig_s_sn, T. Gram_s_s an_sd J, R, Gillette,
Biachc_si_s, Biop/_s.��s. f/es, Co_s_s_s_s_s_sun.31, 558

(1968),

11. J. B. Sche_s_skr_s_san_s,J. A. Bu_sil at_sd it. W. Esta-

bro_sok, Biochcon. Pharo_s_sacol. 16, 1071 (1967).

12, T. Nasl_s, Bioche_s_s_s. .1, 55, 416 (1953).

13. A. L. Lei_sn_sim_sger, 1, Biol. Che_su_s.190, 345 (1951).

14, J. B. Sc-hen_skm_s_su_sn_s, hot, P/_s-a-r_si_sacol. 8, 178

(1972).

15. J, Everse, N. 0. Ku_s,i_sla_s_sam_sd S. Sc-hichor,

Ar_s/_s. Bio(-/_se_s_s_s, B_s_s_sp/_sy_s. 136, 106 (1970).

153, II. W. Estabroook, U. I - C_s_super and 0. Rose_s_s-

thal, Bioche_s_s_s. Z. 338, 741 (1963).

17, W. Can_sn_sc-n, 1), 1. Cooper ut_s_sdII. W. Esta-

br_s_s_s_sk, i_so. ‘‘F_st_s_sc-ho_sos of ti_se Adrem_sal Cor-

tex” (K. McKc-r_s_ss, ed), p. 943, Applet-on_s-

Cem_stury-Crofts, Ne_sv Yo_snk, 1968.

18. A. Hildebra_s_sdt am_s(1 it. W. Estabn_s_s_s_sk, Arch.

J3io(-/_s-e_si_s.Biop/_sys. 1-13, 66 (1971).




