
EFFECT OF ACETONE ADMINISTERED IN 1/1VO 
UPON HEPATIC MICROSOMAL DRUG METABOLIZTNG 

ACTIVITY IN THE RAT 

Abstracts-The effects of acetone administcrcd to female rats it? riro. upon the mctabokm 

of drugs hy the hcpntic microsomnl subcelluiar fraction have hcen studled. There is a nipid 
increase. maimal at 0.5 hr in aniline p-hqdrox!lation of 69 per cent. and an inhibition of 

aminopyrine N-demcthqlation of 61 per cent. Thereafter levels return to control valuea. 
There is a rlowr increase in aniline p-hydrox~lntion of 16X per cent. maximal at 4X hr. 
whilst ammopyinc ~~-d~m~th~l~~tion is tmaltcred. C’ycloheximidc has 110 etkct ttpon the 
changes m nctibitj aftor 0.5 hr hut blocks the increase m aniline p-hqdrolcylation 48 hr aftel 
the administration of acctonc. It is suggcstcd that acetone may contribute to the changes 

in drug rn~~~b~li~~n~ acti\it> found in diahrtic animals. 

ACETONE added to the hepatic microsomal subcellular fraction has been shown to 

increase the rate of aniline ~~-hydroxylatioll.i.2 We report the effects upon the drug 
metabolizing activity of microsomes prepared from rats pretreated with acetone irz 

r,ilB. 

METHODS 

Acetone 60 m-mole/kg, as 3 50 per cent solution in saline, was administered by 
intraperitoneal injection to 200 g female Wistar rats. The rats were allowed free 
access to food and water. Hepatic microsomes were prepared in O-25 M sucrose. 
0.05 M Tris. pH 7.4. at various times after the ~idministr~~tion of acetone, by the 
method of Ernster et ~1.~ Drug metabolizing activity was determined over 30 min 
using a supporting system utilizing gl~icose-6-phosph~~te dehydrogenase. as described 
by Mazek6 The formation of formaldehyde from aminopyrine was measured by the 
method of Nash,’ and p-aminophenol from aniline by the method of Schcnkman VI 
cl/.6 The cytochrome b, and cytochrome P-450 content of the microsomes was deter- 
mined by the method of Dallner7 and NADPH-cytochrome c reductase activity by 
the method of MazeI.’ The protein content of the microsomes was detcrmincd as 
described by Lowry c’t cl/.* Microsomes were uashed by resuspending 30 mg micro- 
somal protein in 12.5 ml 0.25 M sucrose. 0.05 M Tris, pH 7.4 and centrifuging at 
~05.~0 ,(I for 60 min. 

RESl’LTS 
The maximum increase in aniline p-hydroxylation by hepatic microsomes I hr 

after pretreatment was given by a dose of 60 m-moles of acetonc’kg. This dose pro- 
duced anaesthesia lasting for around 5 hr. Higher doses proved fatal. The drug meta- 
bolizing activity of hepatic microsomcs prepared at various times after the 
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FIG. I. Effect of acetone 60 m-moles kg. upon hepatic drug merabolism. (0) Aniline /+hydroxylauon : (01 
ammopyrine N-dcmethylation. Rcaults cxprcssrd as a pcrcentagc of control and represent the mean of 

IO obwrvations. Bars arc S.F.M. 

administration of acetone is shown in Fig. I. For convenience the results arc 
expressed as a percentage of the saline injected control. which were; aniline II-hyd- 
roxylation 29.1 nmoles/mg microsomal protein130 min, and aminopyrine N-dcmeth- 
ylation 135.3 nmolesimg microsomal protein30 min. Preliminary experiments 
revealed that the incubation conditions were optimal and that the effects of acetone 
could not be explained by a change in the requirements for cofactors or buffer. Pre- 
paring the microsomes in 0.15 M KCL. the use of various buffers or the replacement 
of the supporting system by NADPH” had no effect upon the changes in drug meta- 
bolizing activity caused by the administration of acetone. The p-hydroxylation of 
aniline showed a biphasic response. There was a rapid increase in activity f S.E.M.. 
of 69 * 17.4 13cr ccnl (/i m= IO. P c: 0~002) I>! 0.5 111.. af(c~. uhicll the Ic~cia cicclincd 

towards control values. After 12 hr the activity again began to increase reaching a 

maximum of 168 + 30.9 per cent (n = IO. P < 0.001) by 48 hr. The N-demethylation 
of nminopyrine was inhibited 61 _t 196 per cent (n = IO. P < 0.01) by 0.5 hr but had 

TAI~LI 1. Et~.l(‘rO~ A(‘, IO\1 I’KITKI ~~lkll.Nl I I’OU IHI Hl~l’ATI( \llXl I) tl h(‘llON 0XII)AXI 

Cyt. P-450 
(nmolcs mg 

microsomal protein) 

Cqt. b, 
(nmoles. mg 

microsomal protein) 

NADPH CJI. <’ 
reductasc 

(nmolrs ‘mg microsonial 
protein min) 

Control 
Acetone 

pretreatment 
0.5 hr 
48 hr 

047 t 0.02 0.17 L 0.02 X9.6 & 4.2 

0.50 * 0.05 0.26 _t 0~02 139.0 * 7,0* 
0.54 i_ 0.09 0.77 & 0.03 213.1 & 6,2* 

Acetone 60 m-moles/kg was administered to female rats by intraperitoneal injection and microsomes 
prepared after 0.5 and 48 hr. Values represent mean & S.E.M. if five determinations. 

* P = <O.Ol. 
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TAHLL 2. Ettl.CT OF C1CLOH~XIMIL)L AND AC’hTONk PKLTKl:ATMt~NT L’I’ON UKI’G Mt TABOLISM 11Y HLI’ATIC’ 

MI(‘KOSOMLS 

nmoles:mg microsomal protein;30 min 

Aniline Amline 
/I-hqdroxylation 

Aminopqrine 
,V-demethylation 

0.5 hr Pretreatment 
Saline control 
Cycloheximidc 
Acetone 
C‘gclohesimidc and acetone 

4X hr Pretreatment 
Saline control 
C‘ycloheximide 
Acetone 
C‘\clohcxim~dc and acetone 

78.7 * I.4 
27.2 * I.9 
48.2 * s.l+ 
4x.3 * 2.9+ 

28.9 f I.9 
31.0 * 5.7 
76.2 * 8.91 
X.6 + 1.1* _ 

131.9 * 5.7 
14X.7 i 8.6 
55.4 2 3.2. 
56.7 * 5.31 

135.6 * 8.4 
108.6 i 4.6” 
134.9 + 3.7 
lOW5 + 4.3t 

C‘yclohcximide I mg’kg was administered simultaneously with acetone 60 m-moles kg by intrapcri- 
toncnl injection to fcmalr rats. Microsomcs were prepared after 0.5 and 48 hr. Values rcprcsent mean k 
S.E.M. of live determinations. 

* P = <0.05. 
-1 P = ~0.01 when compared to the saline control valueb. 

returned to control levels by 2 hr. The levels of cytochromes b, and P-450 were un- 

changed after 0.5 hr and 48 hr but NADPH-cytochrome c reductase showed an in- 
crease in activity corresponding to the increase in aniline p-hydroxylation at both 
0.5 and 48 hr (Table 1). 

Cycloheximide I mgikg, an inhibitor of drug induced protein synthesis’ had no 
effect upon the changes in drug metabolizing activity 0.5 hr after the administration 
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FIG. 2. Erects of acetone 0.5 M. upon aniline p-hydroxylation when added directlq to the microsomes 
prepared from control and acetone pretreated rats. Shaded areas represent acetone added directly to the 
microsomes. Results are expressed as a percentage of the untreated control and represent the mean _+ 

S.E.M. of five observations. 



ofacetonc (Tnblc 2). Cqclohcximide complctcly blocked the increase in aniline p-hyd- 
roxylation 48 hr after acctotic pretreatment and cvcn produced a 12 per cent inhihi- 
tion in activity. C~cloheximid~ by itself had no cEct upon aniline ~)-h~~~ro~~l~~ti~~n 
but gave rise to a 20 per cent inhibition in aminopyrinc S-domethqlntion. 

Washing the microsomcs prepared after the adtninistratiol1lti(~l~ of acetone irl r>irw had 
no cffcct upon the changes in drug metabolizing activit). On the other hand the in- 
crease in aniline p-hydroxylation caused by the direct addition of acrtonc to the mic- 
rosomcs could be ct~ni~~tctci~ rcvcrscd by ~~vashing the microsomes (results not 
shown ). The inhibition of ~iinin[~p~ri~ie ;~-dclnctll~l~iti~~n h! acctonc added i!? GDYI 
u’as not reversed by washing. 

The elfcct upon aniline phydroxylation of 0.5 M acatonc added dir&y to the 
microsomcs was additive ivith the increased activity 0.5 hr after the administration 
of acetone irl ~~iw (Fig. 2). Thcrc \V(;LS no further incrcasc in the direct activation 
caused by acetone in rnicrt~s~~~l~es prcparcd 3-X hr after the ~~d~linistr~ttjon of acctonc 
in rink 

Acetone administered to rats ire !Yro has ;I biphusic effect upon drug metabolism 
by hcpatic microsomes. There is ;t rapid increase in aniline ~~-h~drt)x~l~ltioll and an 
ilil~il~ition of ~ilnino~~~rinc .li’-ci~nlcth~lation. This is similar to the cKects seen \vhcn 
acctonc is added directly to the microsomes. The in t+w clTects of acctonc arc how- 
ever. dilTerent from the effects in vitro. in two important respects. Washing the micro- 
somcs fails to rcversc the cftt‘cts of acctonr: pretreatment upon drug metabolism 
whilst the incrcnsc in aniline phqdroxyl:ttion obscrvcd with acctonc ;)I l.itw is com- 
plctcly reversible. The short tam eKccts of acetone i/r riw upon aniline p-hyiroxqla- 
tion arc additive with the effects of ~etonc irl r.ifw suggesting :I diffcrcnt mechanism 
of action. 

The increase in aniline phqdroxylation 3X hr after the administration of acctonc 
involves the s~nthcsis of new protein and is hlockcd by cyzloheximidc. an inhibitor 
of drug induced protein synthesis.” The cflccts of acetone differ from those of classical 
inducers of drug rn~t~~bolisrn. such as ~~~~~~~~~b~~rl~it~ll or 3-~i~eth~-lchoianthrc~~c. both 
of which arc associated with an increase in cytochrome P-331.‘” Acotonc has no 

effect upon the Icvels of qtochromc P-450. Sips ~‘f t/i.’ ’ hnw also reported that ;a- 
tono Icads to an increase in the ,2’-dcmcthylution of dimcth~IIiitrosaminc. hut has 

no clt‘cct upon the levels of cytochrome P-450. 
Acctonc is found in the highest concentration of all the ketone bodies in uncon- 

trolled diabetes and plasma levels as high as 13 mM have been rcportcd.” Thus XC- 

tone might contribute at least in part. to the changes in dru, 0 metabolizing uctirith 
found in alloxan induced diabetic rats.’ ‘J ’ Neither of the ketone bodies acetoacctate 
or /I-li~drox~but~ratc had an! etr‘ect upon hepatic microsomal drug metabolizing 
activity tvhcn administered i/l riw in doses up to 70 m-molcs~kg. or prcscnt irk (‘j/w 

in concentrations up to I M (results not shown). 
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