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-41 though phenacemide (phenacetylurea : 
Phenurone) is one of the most useful agents 
for the treatment of psychomotor epilepsy, 
comparatively little is known concerning the 
fate and the excretion of this agent in animals 
or man. I n  a brief report on the pharmacol- 
ogy of Phenurone, Everett (1) mentioned ex- 
periments in which the duration of anticon- 
vulsant action remained unchanged in bi- 
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laterally nephrectomized mice, but was sig- 
nificantly prolonged by carbon tetrachloride- 
induced liver damage and hepatectomy. We 
are aware of no published information con- 
cerning the fate and excretion of Phenurone in 
man. 

We have reported(2,3) the results of ex- 
periments in which biological methods were 
used to measure the effect of liver injury and 
nephrectomy on the potency and the duration 
of anticonvulsant action of clinically employed 
hydantoins and oxazolidine-2,4-diones. We 
have now applied the same biological methods 
in the study of Phenurone. I t  was anticipated 
that the results would contribute information 
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on the relative importance of the liver and the 
kidney for the fate and the excretion of this 
compound, as interpreted from the alterations 
in potency and duratimon of action induced by 
the experimental conditions employed. 

Methods. Adult male albino rats obtained 
from the Sprague-Dawley or Holtzman- 
Rolfsmeyer farms were used as experimental 
animals. They were maintained on an ade- 
quate diet and allowed free access to food and 
water except during experimental testing. 
Because of its insolubility, Phenurone was 
given orally as a 0.5 or 1.0% suspension in a 
10% acacia solution. Anticonvulsant potency, 
as measured by the maximal electroshock seiz- 
ure test, was determined in normal, nephrecto- 
mized and liver-injured rats a t  3, 6 and 12 
hours after administration of the drug. The 
details of the maximal electroshock seizure test 
have 'been described elsewhere (4).  Briefly, 
it consists in determining the d'ose of a drug 
which abolishes the hindleg tonic extensor 
component of the maximal electroshock seizure 
pattern in 50% of animals. The EDSos were 
calculated by the method of Litchfield and 
Wilcoxon(5). From 14 to 72 animals were 
used for the determination of each EDRo. 
Liver injury was induced by a single sub- 
cutaneous injection of 2 ml/kg of a 50% 
(w/v) solution of carbon tetrachloride in 
peanut oil, and the drug was administered 36 
to 48 hfours later. Histological studies of liver 
sections taken fr'om rats subjected to such 
carbon tetrachloride treatment showed that 

moderate to severe liver damage was consist- 
ently produced. Nephrectomy was performed 
under ether anesthesia a t  such a time interval 
before drug administration that 1 2  hours al- 
ways elapsed between time of operatilon and 
time of electroshock test; in this manner, the 
effect of accumulated metabolic products was 
kept relatively constant. All animals (normal, 
nephrectomized and liver-injured) were pre- 
viously examined for their ability to exhibit a 
maximal electroshock seizure pattern. In  all 
instances they were found able to respond 
with a normal pattern; thus nephrectomy and 
liver injury per se did not alter the response 
to electroshock. Therefore, any changes ob- 
served could reasonably be attributed to 

LIVER DAMAGE AND NEPHRECTOMY ON ANTICONVULSANT 
POTENCY OF PHENACEMIDE 
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F I G .  1. Eff eot of carbon tetrachloride-induced 
liver injury and of nephrectomy on mticonvulsant 
potency of phenacemide. Anticonvulsant doses are 
expressed in mg/kg along the ordinate and the 
time jntervals a t  which tests were made after drug 
administration are shown on the abscissa. The sig- 
nificance of the various vertical bars is indicated 
by the legend in the figure. The 95% confidence 

limits are shown by the bracketed vertical lines. 
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F I G .  2. Effect of liver injury and nephrectomy on 
duration of anticonvulsant action of phenacemide. 

See text for explanation. 

Results. The effects of nephrectomy and of 
liver injury on the anticonvulsant potency of 
Phfenurone are shown in Fig. 1. I t  may be 
seen from Fig. 1 that liver injury tends to re- 
duce significantly the d'ose of Phenurone re- 
quired to modify the maximal electroshock 
seizure pattern in 501% of rats a t  all 3 time 
intervals studied. For example, a dose of 11 5 
mg/kg of Phenurone was required to protect 
50% of normal rats at the 12-hour interval, 
as compared with a dose of only 34 mg/kg in 

Phenurone. rats with damaged livers [potency ratio with 
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95% confidence limits = 3.4 (2.2 to 5.2)].  
In  contrast, bilateral nephrectomy has no 
statistically significant effect on the anticon- 
vulsant potency of Phenurone. With regard 
to duration of action, pertinent informa- 
tion was obtained by plotting the EDSos 
against time, as shown in Fig. 2 .  I n  a recent 
publication ( 2 )  duration of anticonvulsant ac- 
tion was calculated indirectly rather than by 
the direct graphic method employed herein. 
The 2 methods give essentially the same re- 
sults but the graphic technic is easier and 
more readily comprehended. In  Fig. 2 the 
smooth curves which join the observed values 
were fitted by eye. -4 horizontal line was 
drawn to intercept the ordinate at  the 34 
mg/kg dose level. Where this line crosses the 
dose-time curves, perpendicular lines were 
drawn to the abscissa. From an inspection of 
this plot of the data,, it can be seen that a 
dose of 34 mg,/kg of Phenurone protects at the 
50% level for less than 5 hours in normal rats 
and for slightly over 4,% hours in nephrecto- 
mized animals. In  sharp contrast, the same 
dose of Phenurone protects liver-injured rats 
for 1 2  hours. I t  is thus evident that liver in- 
jury, but not nephrectomy, significantly in- 
creases the duration of anticonvulsant action 
of Phenurone. 

Discussion. The data presented substan- 
tiate the observation of Everett( 1 )  that car- 
bon tetrachloride-induced liver injury, but not 
nephrectomy, increases the duration of anti- 
convulsant action of Phenurone. In addition, 
carbon tetrachloride-induced liver injury sig- 
nificantly increases the anticonvulsant potency 
of Phenurone at  all time intervals studied; the 
average increase in potency was approximately 
250%. In  contrast, bilateral nephrectomy 
had nlo significant effect on the anticonvulsant 
potency or the duration of action of Phenu- 
rone. 

The fact that hepatic damage increases both 

potency and duration of action of Phenurone 
can be interpreted to mean that the liver is 
important for the degradation of Phenurone 
into substances devoid of anticonvulsant ac- 
tivity as measured by the maximal electro- 
shock seizure test. The observation that bi- 
lateral nephrectomy neither increases anticon- 
vulsant potency nor prolongs the duration of 
action of Phenurone suggests that the kidney 
is not the principal organ for the elimination 
of this drug or any active product into which 
it may be converted. 

Summary. Phenurone was tested a t  various 
time intervals after administration in normal, 
liver-injured and nephrectomized rats for its 
ability to prevent the tonic extensor com- 
ponent of maximal electroshock seizures. The 
results were analyzed for the effect of liver 
injury and nephrectomy on the potency and 
the duration of anticonvulsant action of this 
compound. Liver injury significantly in- 
creased the potency and the duration of anti- 
convulsant action; on the other hand, bilateral 
nephrectomy had no significant effect on the 
anticonvulsant properties of this agent. The 
results suggest that, in the rat, the liver is the 
principal organ for the degradation of Phenu- 
rone into products devoid of anticonvulsant 
action, and that the kidney plays no important 
role in the metabolic alteration or excretion 
of this compound. 
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