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SUM MARY

Kinetics of time immimibition of two immicrosomal enzymes of guinea pig liver by SKF 525-A

was studied; namely, am’yl 4-hmydroxylase toward anilimie aild UDP-glucuronyl trans-

ferase towam’d pimemiohic glucuromiidatiotm of o-aminophemiol. In vitro comiversion from ani-
line to p-amimmophenol by am’yi 4-hydroxyiase was nommcompetitively immimibited with K of

1.7 x 10-� M, while apparent K,, of time reaction was 1.8 X 10� M. Excretiomm of phenol or

p-amninophenol immtime um’ine of rats and guinea pigs treated with 1)enzemme or anihimie, re-

spectively, was markedly decreased by time simultaneous imijection of SKF 525-A, mdi-
eating the inhibitor was effective in vivo as well as in vitro. Fot’tmiatiomm of o-aminophenyl

glucuronide by UDP-glucurommyl trammsfem’ase in vitro hati apparemmt Km of 7.1 X 10-s M,

and was inhibited by SKF 525-A also in a noncompetitive nmaimncr w’ithm K1 of 3.6 X
10’ M. Time in vivo effect of time immhibitor on phienohic glucurommidation was tiemomistrated

with rats and guinea �iigs.

INTRODUCTION

Since time discovery of 2-dietimylamino-

ethyl 2,2-diphenyivalerate hydrochloride
(SKF 525-A), a mmumber of studies have

beemm carried out on time action of the corn-

poummd upon time mmmetabolism of various
drugs [see Gillette (1) lot’ a m’eviewl . Yet,
time mnccimanisnm of time actiomm still remiiaimms

puzzling (2)

1�eeemmt-1y Ami(lem’S timid Mmtnmmem’ing t3) re-

l)0t’t-(’d that lk-(lemflet-hmylIis(’activity of rat
liver microsommics Oh et imyl morpimiimc imy-

(Im’OClmloI’i(le WitS iimhmil)ited by SKI’ 525-A imm
a (‘Olmipet-it i\’e nmuimmmem’,suggestimmg t lUit SKl�
525-k coimmbines witim time active site of

JV- hetmmet liv luse US aim ahtem’mmut-ive sul )strate.

Aecordimmg to Leil ummamm(4), (‘ommv(rsiomm fm’omn

trait lom’oet imy leime to �‘h lommi I lmy Irate by

livem’ mmmit’rosommmes WUS miohm(’ommmpetitiv(Iyiii-

hil)itC(lb� SKF’ 525-A.

Iii timis pu�)(t’, \V( It 11 1(1)Ot’t ii mg time facts

timmit i)Othm um’yl 4-hvdm’oxvlase ( EC 1 .14.1 .1)
:tnd UI )P-ghueuronyl traimsfem’ase (FIC
2.4.1 .17) in time nmicrosommmu I fi’actiomm ( 5, 6)

of guinea pig livem’ are noncompetitively
inhibited by SKF 525-A. Experiments with
rats and guinea pigs confirmed timat in vivo

formation of phemmol, p-aminophenol, and
o-aminophenyl glucurommide from henzene,

anilimme, and o-amimiopimemiol, respectively,

was also suppresse(I by SKF’ 525-A.

MATERIALS AND METHODS

An�muls. Male IIartiey guitmca pigs

(about 200 g) amid femnmtle Wistar rats

(about 50 g ) were mmmaimmtuimmcd on ronmmcm’-
eial lahioratomv (‘imoW mliiiI WIlt tt’ ad Ithitum.

\regetmti)Ie lemuves were givemm to guimmea pigs

to pm’evetmt vitminmimm C dcfieiemmt’y.

Tissu-c prcparatuins. (luitmea pig livers
Wet’e imomnogcmmizeil witim 5 vohunmcs of 0.25 M

su(’m’Ose in glass imommiog(’mmizem’s of Potter-
Elvelm�ern type. Time imoniogeimate wmis spun

at 10,000 g for 1 5 nmin and time supcm’mmatant
ft’act.iomm wa-s used for enzyme assays. All

pm’ocedum’es wcm’e carried out in the cold
Ui-4#{176})

1�nzynic assays. Activity of aryl 4-hy-

us
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i’m, 1. Kinetics of aryl 4-hydroxylase

trol. Temm imours aftem’ aimihimme administm’ation,

exci’etiomi of p-aminophemmol in urine was
almost negligil)le in both SKF 525-A amid
control gm’oups. Duration of suppm’ession by

SKF 525-A was rather short compared with

the observation of Cook et al. (17), Rogers
et al. (18), and Rogers and Fouts (19);

thus overall suppression in 10 hr was

Fmc.. 2. I”ismeties of lJI)1’-gliu’uron yl tran.�fera.�e
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Incubation was as described under Materials and Methods. (A) Double reciprocal plot of aniline

concentration versus rate of hydroxylation with varying concentrations of SKF 525-A. Concentrations

of SKF 525-A were as follows: A, 3.0 X 10� M; B, 1.5 x 10� M; C, 0.5 x 10� M; D, zero.

(B) Plot of SKF 525-A concentration versus reciprocal of rate of hydroxylation with varying con-

centrations of aniline. Concentrations of aniline were as follows: A, 1 x 1O� M; B, 2 X 10� M; C, the

extrapolated theoretical line for an infinite concentration of aniline.

Incubation was as described under Materials and Methods. (A) Double reciprocal plot of 0-amino-

phenol concentration versus rate of glucuronmdation with varying concentrations of SKF 525-A. Con-
centrations of SKF 525-A were as follows: AS x 10AM; B,4 X 104M; C,2 X 10’�i; D, lx 104M;

E, zero.
(B) Plot of SKF 525-A concentratiomi vemsums reciprocal of rate of gltmcuronidatmon with varying con-

centrations of o-aminophenol. Concentrations of o-aminophenol were as follows: A, 2 X 1O�i�m; B,
5 >< 10� M ; C, tlit’ extrapolated tlmeoretmcal line for an mnfimmmte concemitratmon of o-uminophenol.
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slight. According to Pai’ke ammd Williams,

the ability of rats to commvem’t ammiline to

o-amimmophemiol is as low as oime-sixt-h of

that to form p-aniinopimemiol (20) . A simi-

br ol)sem’vation w’as made when bemizene, a

probable alternative sul)stm’ate of the imy-

clroxylatiomm m’eactiomi, was givemi to m’ats,

amid excretiomm of jthemmol in urine followed.

Commversion fromu o-aimminopimeimol to
o-amimmophenyl glut’umonide imm m’mits 1)10-
ceetled much faster. Mom’e timamm 70% of
glucuronide observetl \s�tts excm’eted within

1 him’ after the adnmimmist-ration, timid after 5

houm’s, only a negligible amount was pres-
ent imi urine. With time sinmultaneous immjec-

tion of SKF 525-A, excm’etioim of glucuronide
in I hr after the admimiist.i’atioim was as low
as 66% of time contm’ol.

Results obtaimmed from gimirmea pigs were

essemitiahly the same as those obtained from

rats. However, guimmea pigs excm’eted much

less p-aminophemmol themi rats. o-Ammmino-

phmenyl glu(’uroni(Ie excm’etiomi iim guinea pigs
was slower timami in rats, but the quamit-ity

excretetl was greatem’.

DISCUSSION

Although N-demethylase activity was

comnpetitively inimihiteti by SKF 525-A (3),

time present repom’t tlescribes noncompetitive
inhibition by SKF 525-A on am’yl 4-Imy-

dm’oxylase. Bearimmg in miimd timat time imy-

droxymethyl compound is assumed to i)e

an immtet’mediate of N-denmetlmylation (21)
the data seem to intlicate timat aroniatic
hydm’oxy Iation and N-demethylation (or

possibly N-dealkylation) am’e catalyzed by
different enzymes. Mitoma et al. (5) me-
ported omiiy 20% immhibition of acetanilitle
hythm’oxylation in time presemmce of I X 10�� xi

SKF 525-A, anti Fouts anti Brodie (22)
needed 2.5 to 3 X 10� xi SKF 525-A to ob-

tain 50% inhibition, forming a sharp con-
trast to our m’esult with ammilimme hvdm’oxyla-
tion irm which time K� is as low as 1.7 X
10� M. In agreeiiieimt with this low K,

value, in vivo am’omatic Imydroxylation was

suppresseti by the admimiistm’ation of 50 mrmg/
kg of SKF 525-A to rats amid guimmea pigs.
Rogers anti Fouts (19) tietected 44 pg of

SKF 525-A per gram of rat liver 10 mm
after intrapem’itomieal injection of 80 mg/

kg of the coml)oummd, and 28 jig/g withm the
dose of 40 mg/kg. Kakemi and his asso-

ciates (persoimal communication) inj ected

intraperitoneally 80 mg/kg of SKF 525-A

to rats amid foummti that SKF 525-A comicen-
tration in time livem’ was 68 pg/g 1 hr after

the injection amiti that time concentration

decreased very rapidly as a functiomi of

time. Time theom’etical immitial concentm’atiomm

in the liver was about. 100 1.tg/g [calculated
from the results of Kakemi et al.}. Thus,

SKF 525-A coiit’emit.ratiomm in time liver with-
in 2 hr after intm’aperitoneal injection of

50 mg/kg of the compound may roughly

be estimateti to he in the range of I0�-65
p.g/g or 0.3 to 1.7 X 10-i xi.

The pm’esent m’epom’t on the inhmibitory ef-

fect of SKF 525-A on o-aminopimenol

glueuronidatiomm extentls observations by

Cooper et al. t23) m’epom’timmg inhibition on
morphimie glucu ronitiatioim, although sub-

strate specificity of liver UDP-glucuronyl
transferase is mmot as yet thoroughly eluci-
dated (24).
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