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Invzstigations described previously (KRAMPL and KONT-
SEroVA 1978) showed that a single dose as well as short
~term administration of Delor 103, a polychlorinated
biphenyl, increased the elimination rate of antipyrine
from plasma of rats and that plasma half-life of anti-
pyrine in workers occupationally exposed to a commer-
cial mixture of polychlorinated biphenyls (PCBs) was
significantly shorter than in control subjects. These
results strongly suggested that the rate of metabolism
of antipyrine is accelerated by PCBs.

It has also been shown (KALANT et al.1976, KHANNA et
al.1976, SELLERS and HALLOWAY 1978) that long-term
ingestion of ethanol, one of the most widespread envi-
ronmental chemical of human intake, stimulates the he-~
patic microsomal mixed-function oxidative (MFO) system
and accelerates drug metabolism. It was interesting the-
refore, to study the influence of ethanol on the inter-
action between PCBs and drug metabolism. .

The purpose of these studies was to: 1) examine the
effects of repeated doses of ethanol, polychlorinated
biphenyl and their combination on the hepatic microso-
mal ¥FPO system and on the elimination rate of antipyri-
ne from plasma of rats, 2) determine the kinetics of
antipyrine in plasma of subjects with alcohol dependence
syndrome, 3) compare the results of antipyrine kineties
in alcoholic subjects with previous data of drug study
in workers occupationally exposed to PCBs,

MATERTALS AND ITETHODS

Hepatic microsomal KPFO s8ys -
tem study. Male Wistar rats, 135-150 g main-
tained on Larsen diet were used in these experiments and
were fasted overnight prior to killing. There were three
experimental groups. One group received 30 % ethanol
(3.3 ml/kg), the second polychlorinated biphenyl Delor
103 alone (1.25 ng/kg) and the third a combination of
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both ethanol and Delor 103 in the same dosSes. These sub-
stances were administered in pure vegetable o0il by
means of oral tube. Control animals received only oil.
The engyme activity of O-demethylase of p-nitroani-
sole and oxidative detoxification of O-ethyl-O-(4-ni-
trophenyl)phenyl phosphonothioate (EPN) system in
whole homogenates of the livers was assayed by the me-
thod of KINOSHITA et al.(1966). Cytochrome P-450 content
in microsomal fraction of liver homogenates was assayed
by the method of OMURA and SATO (1964).

Drug study in animals . Experimen-
tal design was the same as in microsomal hepatic MFO
system study. Both experimental and control animals re-~
ceived orally a single dose of antipyrine (50 mg/kg)

72 hr after the last treatment. The animals were sacri-~
ficed by decapitation at 0.5, 1, 2 and 4 hr after admi-
nistration of antipyrine. Plasma concentrations of
antipyrine were assayed by precipitation procedure
according to method of BRODIE et al.(1949).

Drug study in alcoholic
subjects . Two groups of subjects were investi-
gated. A group of 16 male out-patients with alcohol
dependence syndrome, ranging in age from 21 to 50 years,
A control group of 30 healthy non alcoholic subjects
from other geographical area. All control subjects were
men between 21 and 57 years. No subject investigated
received medication during or for one month preceding
the investigation.

After an overnight fast, 1 g of antipyrine was admi-
nistered orally. Venous blood was collected in hepari-
nized tube at 3, 6, 9, 12, and in some cases 24 hr after
administration. Plasma antipyrine half-life (t 1/2) was
read from the linear part of the time-concentration
curve on a semilog graph. The apparent volume of distri-
bution (avd) was calculated from the dose and the drug
concentration in plasma at time 0. The apparent metabo-
lic clearance rate (MCR) was calculated using the for-
mula, peo C.693 . 8Vd .

= t 1/2

RESULTS AND DISSCUSION

As shown in Teble 1 short—-term administration of both
ethanol and Delor 103 induced significant increase in
p~nitroanisole O-demethylase and EPN detoxification

1O—e’chyl O~(4-nitrophenyl)phenyl phosphonothiocate (ZPN)
was supplied gratis by the Du Pont de Nemours and Co.,
Wilmington, Delaware, USA
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activity and cytochrome P-450 content. However, an
increase of these microsomal components was more pro-
nounced after administration of Delor 103 than after
administration of ethanol. Treatment of rats with

a combination of ethanol and Delor 103 also significan-
tly increased the activities of these microsomal enzy-
mes and cytochrome P-450 content. This increase after
administration a combination of ethanol and Delor 103
was significantly greater than that in the ethanol-irea-
ted rats and non significantly lower than that in the
Delor 103-treated rats. :

TABLE 1

The mean values and S.D. of hepatic microsomal enzymes
and cytochrome P-450 content 24 hr after the last admi-
nistration of treatment. Rats received ethanol, Delor 103
and their combination respectively, daily for 21 days.

O-demethylase  EPN detoxi-  Cytochrome

fication P=-450

Ireatment (ug p-nitrophenol formed (nmol /mg

per 50 mg/60 min) microsomal

protein)

Controls 4.0 + 0.4 3.3+ 1.3 0.93 + 0.12
%gg ﬁ%%ay) 5.3 + 0.8% 4.9 + 1.1%  1.22 + 0.17%
s o e /aay) T8 £ 147 7.0+ 1.2%° 1.97 4 0.40%"
30 % Ethanol
¥ hster 103 6.9 + 1.1%° 6.8 + 0.9%° 1,74 + 0.348P

1.25 mg/kg/day)

a Signigicantly different from control group (P< 0,05 -
0.001

P Significantly different from group receiving ethanol
(P<0.05 = 0,001)

Data of the present hepatic microsomal MFO system study
are consistent with previous studies, in which increases
in liver microsomal cytochrome P-450 and associated enzy-
mic activities were found after repeated administration
of ethanol to rats (RUBIN and LIEBER 1968, RUBIN et al,
1970, KALANT et al.1976, JOLY et al.1977).
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On the other hand, present study showed that ethanol
in a combinztion with Delor 103 did not influence sig-
nificently the increases of microsomal components in-
duced by Delor 103 alone. It was also found in this
study that ethanol is a much less potent inducer in
rats than polychlorinated biphenyl.
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Pigure 1. The elimination rate of antipyrine from plasma
of rats treated with the repeated daily doses of 30 %
ethanol alone (3.3 ml/kg), Delor 103 alone (1.25 mg/ig)
and a combination of 30 % ethanol and Delor 103 (3.3 ml
+ 1.25 mg/kxg) respectively and in the conirol group.
Antipyrine was administered orally 72 hr after treatment.
Each point represents the mean value and S.D. of

6 animals.

83ignificantly different from control P<0.05 - 0,001)

bSignificantly different from group receiving ethanol
(P<0.05 - 0.02)
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The plasma elimination rate of antipyrine in rats was
increased by short-term administration of both ethanol,
Delor 103 and their combination respectively. Increase
in elimination rate was greater after administration of
both Delor 103 alone and its combination with ethanol
than that after adminisiration of ethanol alone. The
elimination rate of antipyrine in plasma of rats trea-
ted with a combination of ethanol and Delor 103 was
nonsignificantly lower than that in the Delor 103-trea-
ted rats (Pigure 1).

In the present antipyrine kinetics study the increased
rate of elimination of antipyrine from plasma was accom-
panied by increases in microsomal enzymic activity and
cytochrome P-450 content. Higly significant statistical
correlations were found between antipyrine concentra-
tions in plasma and indices of drug metabolism studied
in liver at 4 hr after antipyrine was given to rats
treated by ethanol, Delor 103 and their combination
(Table 2). The relationship observed in this study sug~
gests that the plasma elimination rate of antipyrine
reflects the activity of hepatic microsomal MFO system
in rats.

TABLE 2

Correlations between plasma antipyrine concentrations
and indices of hepatic microsomal VR0 system observed

at 4 hr after a single oral dose of antipyrine

(50 mg/kg). Antipyrine was administered at 72 hr after
last administration of treatment with ethanol, Delor 103
and their combination,

Antipyrine vs. Cytochrome P-450 - 0.81 %
Antipyrine vs. O-demethylase - 0.80 *
Antipyrine vs. EPN detoxification -o0.71 *

o . et

Values of correlation coefficient (r) are given.
P - values for significance of correlation coefficient:
+

Subjects with alcohol dependence syndrome showed that
long~term ingestion of ethanol accelerated the rate of
antipyrine metabolism. The plasma half-life of antipyri-
ne in alcoholics was lower than that in non alcoholic
subjects. These differences in half-life were accompa-
nied by increased metabolic clearance rates in alccholies
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(Table 3). This was in agreement with previous studies,
in which the half-life of antipyrine was shortened in

6 healthy subjects after 21 days of ethanol administra-
tion (VESELL et 21.1971) and in 7 alcoholic subjects
with enlarged liver of normal histology. The enhancement
of antipyrine metabolism and enlarged liver in alcoho~
lics were associated with increase of the total amount
of hepatic cytochrome P-450 (PIRTTIAHO et al.1978).

TABLE 3

Plasma antipyrine half-life, apparent volume of distri-
bution and metabolic clearance rate in alcoholics and
controls.

Antipyrine

t 1/2 aVvad MCR

(hrs) (1) (ml/min)
Controls (n=30)
Mean 1708 47.9 21,5
S.D. 5.9 12.3 6.6
Alcoholics (n=16) a a
Mean 1441 52.0 44.8
S.D. 6.4 12.3 15.9

aSignificantly different from control (P=0.01
resp. 0.001)

Data of present pharmacokinetic study in alcoholic
subjects were then compared with those in workers
occupationally exposed to PCBs described previously
(KRAMPL 1978). The comparison showed that in alcoholics
the mean half-life was significantly longer and the
mean metabolic clearance rate of antipyrine nonsignifi-
cantly lower than in workers occupationally exposed to
PCBs. Alcoholic subjects had practically the same mean
half-life but significantly greater mean clearance rate
than control subjects from the factory, occupationally
not exposed to PCBs (Table 4). However, it was found
that PCBs concentrations in blood samples of control
subjects from the factory were higher than those in nor-
mal subjects from other geographical area (HLADKA 1979).
The increased PCBs concentrations of control subjects
from factory may be due to exposure of PCBs residue
levels in the general environment. FPurther chemical
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factors of both industrial and general environment may
also play a role.

TABLE 4

Data of antipyrine kinetics in alcoholics compared with
pharmacokinetic data of workers occupationally exposed
to PCB. The mean values and S,D., are presented.

Antipyrine

t 1/2 MCR

(hr) (ml/min)
Controls (n=30) 17.8 + 5.9 21.5 + 6.6
Not e?posg? to
PCBs (n=1 a a
(Subjects from the 14.6 & 1.7 33.4 2 5.9
same factory)
Alcoholics (n=16) 14.1 + 6.48 44.8 + 15.9%P
Exposed to PCBs (n=26)
(Workers in the 10.2 + 4.12P¢ 53.2 + 20.7%P

production of PCBs)

aSignificantly different from control (P<0.02 -~ 0.001)

Psienificantly different from not exposed to PCBs

cSignificantly different from alcoholics (P<0.05)

On the basis of these observations, influence of
ethanol on the interaction between PCBs and drug meta-
bolism seems to be not significant. Thus, accelerated
antipyrine metabolism observed previously in workers
occupationally exposed to PCBs may probably be attri-
buted to effect of PCBs alone.

ACKNOWLEDGEMENTS

The authors wish to thank M. Valentovd and E. Géno-
czyovd for their technical cooperation in this work.

724



REFERENCES

BRODIE, B.B., J. AXEIROD, R. SOBERMAN and B.B. LEVY:
J. Biol. Chem. 179, 25 (1949).

HLADKA, A.: Personal communication.

JoLY, J.G.,(J.P.)VILLENEUVE and P. MAVIER: Alcoholism 1,
17 (1977).

KALANT, H., J.M. KHANNA, G.Y. LIN and S. CHUNG: Biochem.
Pharmacol. 25, 337 (1976).

KHANNA, J.M., H. KATANT, Y. YEE, S. CHUNG and A.J., SIE-
MENS: Biochem. Pharmacol. 25, 329 (1976).

KINOSHITA, P.K., J.P. FRAWLEY and X.P. DUBOIS: Toxic.
Appl, Pharmacol. 9, 505 (1966).

KRAMPL, V.: Cas. Lék. Zes., XPrague), 117, 543 (1978).

KRAMPL, V. and M. KONTSEKOVA: Bull. Envirornm. Contam.
Toxicol. 20, 191 (1978).

OMURA, T. and R. SATO: J. Biol. Chem. 239, 2370 (1964).

PIRTTIAHO, H.I., E.A. SOTANIEMI, J. AHIQVIST, U. PIT-
KANEN and R.0. PELKONEN: Europ. J. clin. Phar-
macol. %, 61 (1978).

RUBIN, E. and C.S5. LIEBER: Science 162, 690 (1968).

RUBIN, E., P. BACCHIN, H. GANG and T.5. LIEBER: Labor.
Invest. 22, 569 (1970).

SELLERS, E.M. and M.R. HALLOWAY: Clin. Pharmacokin. 3,
440 (1978).

VESELL, E.J., J.S. PAGE and G.T. PASSANANTI: Clin.
Pharmacol. Ther. 12, 192 (1971).

725



