
Enzyme induction with pregn~nolone-i6~-ear~nitriI~ 
Onset of action and e&t of thioacetamide 

RATS PRETREATED with pregnenolone-16r-carbonitrile (PCN) survive ordinarily lethal doses of digitoxin.’ 
The mechanism by which PCN protects rats against the toxic manifestations of digitoxin and other poi- 
sons may involve induction or activation of the hepatic mixed-function oxidase system. This system detox- 
ifies many xenobiotics by converting them to hydroxylated, readily excretable metabolites,2 and the acti- 
vity of this enzymatic system is profoundly increased by PCN pretreatment-’ It is of interest to learn 
how quickly PCN can enhance the activity of the hepatic mixed-function oxidase system and to determine 
the rate-limiting step in this enhancement. 

All rats used in our experiments were 120-140 g females derived from the Holtzman strain and were 
obtained from Sasco, Inc., Omaha, Nebr. To determine the onset of action of PCN upon hepatic mixed- 
function oxidase activity, rats were given either PCN (20 mg/kg, i.p.) or saline-Tween 80 injections as 
previously described.’ and sacrificed at various times after injection. Hepatic aniline hydroxylase activity 
(nmoles ~-am~nophenol formed~min~mg microsomal protein) and hepatic microsomal cytochrome P-4SO 
content (nmoles P-45q!mg microsomal protein) were determined in control and experimental animals in- 
jected and sacrificed at corresponding times. 

The dcsizn of the ~spcr~m,_~~t was ;t\ folinws. Tbrce control and three cxpcrimental rats were treated 
and sacrificed in patailel. Livers were excised and used at once. or immediately transferred to a VirTis 
freezer maintained at - 100 F. Frozen livers were used within a week. Such storage of livers did not signifi- 
cantly affect microsomnl protein content. microsomal P-450 content or aniline hydroxylase activity (S. 
J. Stohs. R. E. Talcott and W. H. Bulger, unpublished observations). Homogenization and subcell&r 
fractionationofliverswere performed as previously described.h The lO.OOOg supernatant fraction was used 
to determine aniline hydroxylase activity using an NADPH-generating system,’ and the assay technique of 
Kato and Gillette* Microsomal P-450 was determined by the method of Omura and Sate.’ Microsomal 
protein was measured by the method of Lowry et ~1.“’ These determinations were performed on three pair 
of rats sacrificed at 3. 6. IO. 20, 24, 48. 60 and 72 hr after treatment and on six pair of rats sacrificed at 13 
and 16 hr after treatment. Averages in corresponding control and experimental groups were compared and 
the results of this study arc depicted in Fig. I. 

Thebe results dcmonstrarc thitt a single intrapcritoneal dose of PCN at 20 mgjkg increases aniline hyd- 
roxylase activtty and cytochrome P-450 content in parallel. Significant increases were first noted in PCN- 
treated rats sacriftccd I6 hr after treatment. These increases were maximal in rats sacrificed 14 4X hr after 
PCN treatment. Animals sncrificcd 71 hr after PCN treatment had control lcvcls of hcpatic P-450 and 
aniline hydroxylase (Fig. 1 1. 

73~s~ results suggest that the PCN-induced ~~ccLirnul~ltion of cytochrome P-450 is coupled to the PCN- 
induced incrcasc in aniline hydroxylase activity. To further examine this possibility, and to compare PCN 
ind~lction lo pileno~irbjt~~l induction, we studied the ability of thio~~cetamide. an inhibitor of protein syn- 
thesis. to block the efiects of phello~~rbit~~l and PC‘N on hcpatic microsomal P-450 levels and aniline hyd- 
roxylase activity. 

Six groups of four to six rats were placed in separate cages. Rats received i.p. injections of either PCN 
(20 ntg:kg). phenobarbital (100 mgikg). thioacetamidc (50 mykg), phenobarbital (100 mg:kg) plus thioace- 
tamide (SO mg;kF). PCN (20 mg:‘kg) plus thioacetamidc (50 mg;kg) or the saline-Twcen 80 vehicle. In 
each C;ISZ, the mJcction volume was 1.0 ml and injections wcrc given once on each of 3 successive davs. 
Rats wcrc fasted after the thirci dose and sacrificed th hr later. Livers were excised and immediately p&d 
in a - 100 F YirTis freeTcr. Each liver was assavcd for aniline hvdroxvlase activitv. microsomal P-450 
and microsonral protein as described above. R&Its were averaged and groups were compared using Stu- 
dent’s t-test (Table I). 

Thioacetamidc-pretreated rats manifested lower microsomal protein levels, and proportionately lower 
aniline hydroxylase and cytochrome P-450 levels, when compared to control rats. Thus, on a per mg of 
microsormal protein basis, aniline hydroxylase and P-450 levels arc similar in control and thioacetamide- 
pretreated rats (Table 1 i. As previously reported,” PCN, unlike phenobarbital. increases aniline hydroxy- 
lnsc acti\ it! and nlicr~~sol~~~ll P-450 contcn t without incrcasinp microsomal protein content (Table 1). 
Thi~~~lcct~~ly~idc, given c[~~lcurreritly with PCN or phenobarbit~~1. greatly inhibited the accLlnl~iI~~tion of 
P-450 and entirely blocked the increase in aniline hvdroxviase activitv (Table 1). 

Sladck and Mannering’ ’ reported that thi~cct~mide.co~~ld block phenobarbital induction of drug 
metabolism but not polycyclic hydrocarbon induction. Our findings that thioacetamide can also block 
PCN induction supgcst that PCN induction is similar to phcnoharbital induction rmther than poiycyclic 
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FIG. I. Effect of PCN on aniline hydroxylation and cytochrome P-450 levels. Groups of three to six rats 
were injected and then sacrificed at 3,6. 10. 13. 16,20.24,48.60 or 72 hr later. Hepatic aniline hydroxylasc 
activity and cytochrome P-450 content were determined and compared with control groups sacrificed at 

corresponding times. 

hydrocarbon induction. Other evidence supports the view that PC‘N induction and phcnoharhital induc- 
tion are similar. Microsomes from PCN and phenobarbital-pretreated animals showed similar catal) tic 
activity toward steroid hormones, ’ bile acidq4 sterois“ and cardenolides.” Also. the carbon monoxide- 
binding h~rnopr~~tein in microsomes from PCN-pretreated animals is spectrally similar to the P-450 in 
microsomcs from control and phenobarbital-pretreated animals.” In contrast, polycyehc ll~dr~~c~~rb~~lt~ 
induced the synthesis of a spectrally and catalytically distinct h~lnoj~roteill. “cytochrome P-448.“““” 

Although microsomes from PCN-pretreated rats and phenobarbital-pretrcat~d rats have propertics in 
common. differences in N-demethylase activity have been noted. Lu CI ui.” found that phenobarbital prc- 
fcrentially stimulated benzphetamme N-demethylation, but that PCN preferentially stimulated ctbylmor- 
phine N-dcnlcthvi~ttion. Possibly, the hemoprotcins induced by phenobarbital and PCN dilfcr. although 

Pretreatment group 
.--~- 
Saline (6) 
Ph~nob~~rbital (6) 

(100 mg,‘kg) 
PCN (4, 

(20 mg,‘kg) 
Thioacetamide (6) 

(50 mg;kg) 
Phenobarbital plus 

thioacetamide (6) 
PCN plus thioacetamide (4) 

l__“---.~ 

Microsomal Aniline hydrosylase P-350 
protein (nmoles p-aminophenol~m~n~mg tnmolos.‘mg microsomal 

(mgig liver) microsomal protein) protein i 
~_-~~ 

17.1 i_ 0.84 0.541 _t 0,027 0~11 j 0.036 

27-8 * ).38? 0737 * 0.056-F 1‘02 _i: 0, I 10-k 

19.1 & l-66 0.807 I: OG63 0.89 ) oQ46+ 

12.5 F 1.09: 0,535 & 0,106 0.42 k 0.070 

17.4 + 1.48 0,512 + 0,048$ 0% :h O,O65:,t 
17.3 i_ 0.59 0,554 * 0.034,/ (I.59 I & o.o-ix:.l 

~-.~~ 

* Animals received the treatments indicated above on each of3 successive days, Numbers in parcntbcscs 
arc the numbers of animals in each group. Animals were fasted for 16 hr after the last dose and then sacrr- 
ficed. Livers were excised, frozen and later assayed for microsomal protein, aniline hydroxylasc and 
cytochrome P-450 by the methods of Lowry er r~l.,r” Kato and Gi1lette.a and Omuru and Sam” rcspcct- 
ively. Results are expressed as the mean p S. E. 

t P < 001 with respect to saline-treated animals. 
$ P *< OGC with respect to skyline-tre~lted animals. 
4 P i 0.01 with respect to phcl~obarb~tal-treated animals. 
(’ P < I)-t‘il with respect to PCN-treated animals. 



such ctifferenccs have not >et been revealed by spectral studies. Alternativetj. ph~xlobarbi~~l and PCN may 
differentialI\ al%ct other components of the mixed-function oxidase system or its microenvironment. 

Acl;l~rl~~ietkjerrtctrts -PCN was generously supplied by Upjohn, Inc., Kalamazoo, Mich. This study WLLS 
s~~p~~orted,‘i,, part. by a National Institutes of Health Predoctoral Fellowship, No. 5FOI CM47428 from 
the National Institute ol‘(ieneral Medical Sciences,a Universitv of Nebraska Medical Center Seed Grant. 
and a Grant-in-Aid from the Nebraska Heart Association 
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Selectivity of ~nt~ielletetrazol on brain 
monoamine meta~lism 

IT IS WELL established that drugs which lower rnon~a~~~i~~e concentrations in brain tissue lower seizure 
threshold, and drugs which increase these levels increase threshold.* These data have suggested that a 
rel~~tior~sl~ip exists hetwcTn brain rnot~o~~rnine metabolism and seizure activity. Tu investigate this, we have 
studied the etlects of pentylel~et~tr~~~o~ alone and in conjunction with seizures on brain monoamine meta- 
holism. We have estimated the effects of pe~t~lenetetrazol on the metabolism of monoamines in feline 
brain tirsuc in r.ilrt :tftcr doses which did littlc to change hehaviour and after those which produced frank 
clonic con\ tilsionu. Recausc changes in monoamine mctaholitc concentrations in cerchrospinal &lid 
(CSF)’ f are thougi~t to rctfect changes in ccmral Illclnoaminc-tncciiat~d a&city. we have examined theso 
metabolitcs in serial samples of cisternal cercbrospinal fluid of the cat. 

Cats were edged i~~iviclti~ll~ in a room ln~~intained at 23 -24< with lights on from 7:oO am. to 7:00 p.m. 
They wet-l: ohservcd. and rectal ternp~r~ltljre was monitored from 9.00 a.m. to 6.00 p.m. during control and 
experimental periods. Cats were divided into four groups and cnnnulas were implanted” into the cisterna 
magna which pcrmittcd repeated sampling of CSF from the unanesthetized animal. We assayed’,” for the 
major brain metabolites of S.h~drox~tr~ptamine and dopamine. S-h~droxyindol~~eti~ acid (5-HIAA) and 
ho~~o~~ni~l~e acid (UY A), respectively. which exit from brain via CSF.’ During a control period, I.0 ml 
samples of CSF were withdra~~n (four to five:day) at intervals not less than 2 hr. ~xperimen~i samples 
were ~vithdra~vn at the same times of’ day used in the control period and the percentage change from cun- 
trnl absolute concentration was ~ndivicilia~l~ determined for each cat. Thus, each cat served as his own 
contrt~l. The mean and xtrintion ol‘ the c~porimcntal samples for ash <roup and for similar times of day 


