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From many years, it has been well known that
the metabolism and toxicity of xenobiotics may be
modified by various factors, including intake of
bioelements and proteins as well as using stimu-
lants, especially ethanol. Until now interactions of
ethanol with drugs have been recognized relatively
well. However, interdependences between ethanol
and many xenobiotics, including heavy metals such
as cadmium (Cd) and lead (Pb) and their conse-
quences for health are not fully understood.

The increasing ethanol consumption in various
forms (wine, beer, vodka) and presence of Cd and
Pb in the occupational or/and environmental condi-
tions prompted us to undertake the studies on inter-
actions between ethanol and these metals. We have
noted that short- as well as long-term ethanol ad-
ministration to rats chronically exposed to Cd or Pb
increases accumulation of these metals in organs,
especially in the liver and kidney, and modifies
their influence on metabolism of some bioele-
ments, including zinc (Zn), copper (Cu) and iron
(Fe) [1–3]. Zn and Cu are located in the active cen-
tre of superoxide dismutase (SOD) which is an an-
tioxidant enzyme taking part in dismutation of su-
peroxide radicals whereas Fe is located in the ac-
tive centre of catalase (CAT) which degrades
hydrogen peroxide. Ethanol- and/or Cd- and Pb-
induced changes in the metabolism and tissue dis-
tribution of Zn, Cu and Fe can contribute to the free

radical-related mechanisms underlying of cell, tis-
sue and organ damage by these substances.

The aim of the present study was to investigate
the influence of long-term ethanol administration
on the activity of SOD and CAT in blood of rats ex-
posed to Cd or Pb.

Adult male Wistar rats were administered intra-
gastrically ethanol at a dose of 5 g/kg/24 h or/and
received an aqueous solution containing 50 mg Cd/
dm# or 500 mg Pb/dm# as the only drinking fluid,
for 12 weeks. After the exposure was completed,
whole blood was collected and erythrocytes were
separated. The activities of SOD (using commer-
cially available kit, RANDOX) and CAT (accord-
ing to Aebi) were determined in the erythrocytes.

The administration of ethanol alone resulted in
an increase in SOD activity and a decrease in CAT
activity. Exposure to Cd reduced the activities of
both enzymes. Pb intoxication increased the acti-
vity of CAT but had no influence on SOD activity.
In the rats co-exposed to Cd or Pb and ethanol, the
activity of SOD was in the range of the group re-
ceiving ethanol alone. CAT activity in the rats si-
multaneously exposed to Cd and ethanol was lower
than in the Cd-treated group, whereas in the case of
Pb and ethanol co-administration, it was in the
range of control values.

Concluding, exposure to Cd, Pb and ethanol in-
fluences the antioxidative system of erythrocytes.
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The effect depends on the kind of substance and the
manner of its administration (separately or in com-
bination).
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Introduction. Thirty hospitalized males were
examined due to psychic disturbances and/or due to
behavioral disturbances caused by alcohol abuse.
Professional soldier’s job has its peculiarity and
that is why social functioning of professional sol-
diers addicted to alcohol has become the subject of
our interest and consists the aim of this work. This
functioning can be cosidered as an important factor
allowing for evaluation of adaptation of a patient
with AAS (Alcoholic Addiction Syndrome) to so-
cial life conditions (family, military service, envi-
ronment).

Materials and Methods. We examined 30 ma-
les aged 25–37 hospitalized in Psychiatry Clinic of
Medical Military University of £ódŸ in the years
between 1992–2002 with a diagnosis of alcoholic
addiction syndrome. The study was based on
autoamnesic data, verified on the basis of inter-
views with family members and on opinions of
physicians from their home military unit. Both the
onset of occurrence and the duration of alcoholic
addictions, its course were taken into consideration
as well as their somatic and psychotic disturbances
and inherited susceptibility to alcohol. In addition,
the functioning of addicted people in family, at
work and close environment was assessed. In this

group, the duration of addiction up to the study
point ranged from 2 to 20 years (mean 5 years) and
its beginning fell, on average, on the 28th year of
age (from 21st to 37th): 10 patients had been previ-
ously treated in psychiatric hospital with AAS
diagnosis. 86% of soldiers were on duty in military
units located in small towns (up to 5.000). In 70%
of the cases, alcohol addictions was without com-
plications, 20% of the patients experienced alco-
holic delirium, 3% of the cases were connected
with body injury, whereas 7% had other medical
complications. Analysing past somatic diseases and
CNS injuries on the basis of the interviews, it was
found that 14 subject had different diseases (liver
failure, chronic gastric and duodenal ulcer disease,
dermatitis, brain and cranial traumas in the past).
All patients were employed, served in military
ranks from a company sergeant to a colonel. There
were 20 married, 2 separated, 5 divorced and
3 bachelors – no children. The rest had children.

Results and Discussion. Inherited susceptibil-
ity among the I° and II° relatives was reported by
10 patients. Earlier or later beginning of the addic-
tion or occasional delirium syndromes were con-
nected with inherited susceptibility to alcohol dis-
ease. In terms of social functioning, the behavior in
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the family was assessed together with the behavior
at workplace and close environment. Family bonds
and maritial and family stabilization were consid-
ered together with susceptibility to provoking rows
and arguments, participation in children upbringing
and financial support of the family. Professional ca-
reer analysis was based on regular implementing a
duty, achieved assessments (rewards, promotions,
punishments) and frequency of medical certificates
of temporary work disability caused by alcohol ad-
diction complications and unjustified absences. En-
vironmental functioning was mainly assessed on
the basis of demonstrated aggression in contacts
with the environment and cases in process run by
Military Police.

Twenty two (73%) subjects did not cope with
performing social roles, functioning of 3 subjects
(10%) included in this group could be defined as
definitely bad, both in terms of fulfilling profes-

sional duties and contacts with the environment.
People definitely badly functioning in the family
and at work, in majority of cases contracted addic-
tion in a very young age (before 25). The important
fact is that 25 subjects (83%) reported friendly, ac-
cepting relation of social circles towards their alco-
holic problems.

Conclusions

1. Inherited susceptibility to alcoholic disease
was connected with alcohol addiction and delirium
tremens occurrence.

2. Early occurrence of alcohol addiction was
connected with later bad fulfilling of social roles.

3. Professional soldiers working in military
units located in small towns more often suffer from
alcoholic problems than soldiers serving in bigger
towns.
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Introduction. Ethanol is a very popular condi-
ment used as a basic indegrient of alcoholic bever-
ages. If consumed at reasonable quantity, it is not
harmful to one’s health, however, extended and
long-term overconsumption causes negative effect
on semantic and psychic health.

The aim of the work. Our studies aimed at
evaluation of malonyl dialdehyde concentration
(MDA) as an indicator of lipid peroxidation and
antioxidative enzyme activity after experimental
intoxication with ethanol.

Materials and Methods. The experiment was
carried out on inbred strain of Lewis rats, males of
about 250 g, about 6 months of age. Ethanol solu-
tion was administered at a concentration of 1.0 M
which corresponds to 1/10 DL�'. The animals
drank, on average, 15–20 ml of liquid per 24 h. Wa-
ter was given to the control group. The group con-

sisted of 30 rats and was divided into three sub-
groups which were killed in the 4th, 8th and 12th
week, by thoracotomy and blood was collected
from heart into the tube with anticoagulant
(EDTA). Superoxide dismutase activity (CuZn-
SOD) was determined using Misra and Fridovich
method and catalase (CAT) according to Beers and
Sizer method. Concentration of malonyl dialdehy-
de (MDA) was determined with Placer et al. me-
thod by evaluation of TBARS concentration.

In the 4th week of the experiment, an increase
in catalase activity in relation to the control group
(9.1 U/gHb to 11.4 U/gHb) was observed; after 8th
week it decreased to 4.0 U/gHb and in the 12th
week it increased to 7.4 U/gHb. Superoxide dismu-
tase activity was different, it decreased from 2212
U/gHb to 1676 U/gHb throughout the duration of
the experiment. Malonyl dialdehyde concentration
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increased from the initial 0.14 �mol/gHb to 0.24
�mol/gHb in the 8th week. Stabilization was ob-
served in 12th week at the level of 0.24 �mol/gHb.

Conclusions

1. Long-term administration of ethanol solu-
tion causes a decrease in antioxidants activity (dis-
mutase, catalase) in red blood cells of rats.

2. Chronic intoxication with ethanol causes the
increase in the concentration of malonyl dialde-
hyde in red blood cells of rats which could mean
the increase in lipid peroxidation processes in
erythrocytes of animals intoxicated with the above-
mentioned alcohol on long-term basis.
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Verapamil is a hypotensive drug used in cardiac
rhythm abnormalities. The mechanism of its action
consists in the blockade of the influx of calcium
through potential-dependent L-type channels into
the cells. Excessive consumption of alcohol leads
to various pathologies in the circulatory system. It
affects metabolic processes in the heart, thus lead-
ing to structural changes. The excitation of cardio-
vascular system by ethanol is still controversial.
Reports on the effect of various concentrations of
ethanol are contradicting. Some studies revealed
that ethanol, irrespective of its concentration, sig-
nificantly decreased systolic and diastolic blood
pressure and heart rate, cardiac output, and total pe-
ripheral resistance. The aim of the present experi-
ments was to establish the influence of ethanol on
the hemodynamic parameters after iv administra-
tion of verapamil in rabbits. The experiments were
performed on 15 outbred rabbits of both sexes with
body weight 3–4.4 kg, fed with standard food and
having free access to water. The experimental pro-
cedures were carried out in accordance with the in-
ternational guidelines for the care and use of labo-
ratory animals. Animals were divided into 3 groups
receiving the following drugs: group 1 (control) –
ethanol 1g/kg=� iv, group 2 (control) – verapamil
0.2 mg/kg=� iv, group 3 (study – ethanol 1 g/kg=� iv
+ verapamil 0.2 mg/kg iv. Spectrometric scintilla-

tion probes were placed over the animal’s hearts
and connected with medical set ZM-703 M3 for ra-
dioisotopic investigation in vivo. Blood pressure
was measured using Press 8041 device (Biazet –
S&W, Medico Teknik, Denmark). Heart rate was
counted according to ECG. Cardiac output and to-
tal peripheral resistance were estimated using the
method of human ���J albumin dilution at 0, 15, 30,
45, 60, 90 and 120 min after the moment of drugs
administration. The results of the conducted experi-
ments demonstrate that the administration of vera-
pamil at the dose of 0.2 mg/kg with ethanol at the
dose of 1 g/kg to rabbits causes a decrease in blood
pressure lesser than that observed after the admi-
nistration of verapamil alone. Ethanol enhances
slowing down of heart rate caused by verapamil.
Simultaneous administration of verapamil with
ethanol causes a decrease in arterial blood pressure
to a smaller degree than after the administration of
verapamil alone. Ethanol elevates the drop of heart
rate seen after the administration of verapamil
alone. Joint administration of ethanol with verapa-
mil leads to an increase in cardiac output in com-
parison with the changes induced by the drug
alone. Joint administration of ethanol with verapa-
mil causes a decrease in total to the changes periph-
eral resistance, in comparison with that caused by
verapamil alone.
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Propranolol is a non-selective �-adrenergic re-
ceptor antagonist lacking intristic sympatomimetic
activity. It also stabilizes cell membrane potential.
It causes rest potential prolongation (phase IV) and
slows the increase of phase 0. Excessive consump-
tion of ethanol has become a social problem. The
number of people suffering form circulatory system
diseases has also increased. Many of these persons
are treated with �-blockers, including propranolol.
A number of negative interactions between ethanol
and drugs used in circulatory system diseases has
been noted. A single portion of ethanol causes dila-
tion of peripheral blood vessels and a decrease in
peripheral resistance, which leads to a decrease in
blood pressure. Both ethanol and propranolol have
been shown to cause a significant effect on the cir-
culatory system. From the therapeutic point of
view, the knowledge of influence of ethanol on he-
modynamic parameters seems very important. The
aim of the study was to evaluate the effect of etha-
nol on hemodynamic parameters after propranolol.
The experiments were performed on 15 outbred
rabbits of both sexes with body weight 3.2–4.4 kg,
fed on standard food and having free access to wa-
ter. All experimental procedures were carried out in
accordance with international guidelines for the
care and use of laboratory animals. The aim of the
following research was evaluation of ethanol effect
on hemodynamic parameters in rabbits treated with
propranolol. The following parameters were esti-
mated: cardiac output and stroke volume, periph-
eral vascular resistance, heart rate and blood pres-
sure. Animals were divided into groups receiving

the following drugs: group 1 (control) – ethanol
1g/kg iv, group 2 (control) – propranolol 0.3 mg/kg
iv, group 3 (study) – ethanol 1 g/kg iv + propranolol
0.3 mg/kg iv. Spectrometric scintillation probes
were placed over the animals hearts and connected
with medical set ZM-703 M3 for radioisotopic in-
vestigation in vivo. Blood pressure was measured
using Press 8041 device (Biazet – S&W, Medico
Teknik, Denmark). Heart rate was counted accord-
ing to ECG. Cardiac output, stroke volume and to-
tal peripheral resistance were estimated using the
method of human ���J albumin dilution. Human
albumin was injected at 0, 15, 30, 45, 60, 90 and
120 min after the moment of drugs administration.

Joint administration of ethanol (1 g/kg) with
propranolol (0.3 mg/kg) did not induce statistically
significant changes in blood pressure in rabbits as
compared with the control group receiving ethanol
alone and propranolol alone. Joint administration
of ethanol and propranolol caused a decrease in
heart rate in rabbits, but not to such extent as after
propranolol alone. Administration of ethanol with
propranolol causes in the first stage increase in car-
diac output and stroke volume in rabbits, as com-
pared to propranolol alone. Administration of etha-
nol with propranolol caused initially a decrease in
total peripheral resistance, as compared to the
changes after the administration of propranolol
alone. In the second stage after the administration,
ethanol did not affect hemodynamic parameters
after propranolol, i.e. cardiac output, stroke volume
and total peripheral resistance.
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The aim of this study was to investigate the in-
fluence of ethanol on plasma concentration and
pharmacokinetic parameters of lidocaine in rabbits.
Lidocaine is an antiarrhythmic drug, classified as
group 1 b. The changes in lidocaine levels in the se-
rum might be described according to the open com-
partmental model for iv administration. Combined
administration of lidocaine with drugs lowering he-
patic blood flow, such as propranolol, may cause
prolongation and increase in lidocaine action. The
elimination of ethanol from blood can be ade-
quately described by one or two-compartment open
models with Michaelis-Menten elimination kinet-
ics. This nonlinearity of ethanol kinetics is based
on the capacity-limited nature of enzymatic sys-
tems responsible for ethanol elimination. The ex-
periments were performed on 15 outbred rabbits of
both sexes with body weight ranging between
3.2–4.4 kg, fed with a standard type food and hav-
ing free access to water. The experimental proce-
dures were carried out in accordance with the inter-
national guidelines for care and use of laboratory
animals. Animals were divided into 3 groups re-
ceiving the following drugs: group 1 (control) –
lidocaine 1 mg kg=� iv, group 2 (control) – ethanol
1 g kg=� iv, group 3 (study) – ethanol 1 g kg=� iv +
lidocaine 1 mg kg=� iv. The experiments were car-
ried out at room temperature. Lidocaine levels were
determined in blood at 5, 10, 15, 30, 45, 60 and 120
min after the moment of lidocaine administration.
The number of male and female rabbits in each
group and their average body weights were nearly

the same. Lidocaine levels were determined by
immunofluorescence polarization method using
ABBOTT reagents. For the calculation of the phar-
macokinetic parameters, special computer software
was used, prepared according to the rules of the lin-
ear pharmacokinetics for two-compartment system
after iv administration of a drug. Also, software for
non-compartmental pharmacokinetic model was
used. The following lidocaine parameters were cal-
culated: the distribution rate constant, the first or-
der rate constant for the drug transfer from the cen-
tral compartment to the tissue compartment, the
first order rate constant for the drug transfer from
the tissue compartment to the central compartment,
the first order rate constant for elimination, biologi-
cal half-life, the area under drug level curve, the
mean residence time, the volume of distribution.
After iv administration of a combined dose of etha-
nol (1 g kg=� iv) and lidocaine (1 mg kg=� iv), statis-
tically significant decrease in lidocaine concentra-
tion together with a decrease in the rate constant of
its elimination and an increase in the biological
half-life and the mean residence time were ob-
served. Simultaneous administration of lidocaine
with ethanol significantly decreased elimination of
the drug from the organism. After simultaneous
lidocaine and ethanol administration, there was
a decrease in plasma lidocaine concentration. After
simultaneous iv administration of lidocaine and
ethanol, the values of all pharmacokinetic parame-
ters for lidocaine changed, as compared to the
group which received only lidocaine.
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INFLUENCE OF FELBAMAT ON SOME CENTRAL EFFECTS
OF ETHANOL
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Both felbamat and ethanol demonstrate com-
plex action on the central nervous system (CNS).
There are several data indicating that ethanol influ-
ences pharmacokinetics of new generation of anti-
epileptic drugs [1–3]. Investigation of interaction
of felbamat and ethanol at the level of CNS may
bring some suggestions as to adverse reactions of
concomitant use of these substances and conse-
quences of such reaction. The influence of felbamat
on ED�' of ethanol in rota-rod test, on the duration
of ethanol sleeping time as well as on spontaneous
locomotor activity and ethanol-induced hypother-
mia was investigated.

Felbamat was administered at a single dose of
200 mg kg/kg ip or as daily injections at a dose of
50 mg/kg given for 10 days. Ethanol was given at
doses applied for corresponding test. It has been
shown that it is important if felbamat is given as
single or repeated doses. At a single dose, felbamat
prolongs ethanol sleeping time, increases ethanol-
induced disturbances of motor coordination and
ethanol-induced hypothermia, and prevents in-

creased locomotor activity observed after ethanol
in mice. Felbamat administered daily for 10 days
reduces ethanol sleeping time, does not change
ethanol-induced alterations of locomotor activity in
mice, augments, however, ethanol-induced changes
in motor coordination and hypothermia. It is not
clear whether it is pharmacokinetic or pharmacody-
namic interaction. After repeated doses of felba-
mat, it is necessary to consider development of tol-
erance to the drug.
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Reaction of acetylation is catalyzed by NAT2.
The activity of this enzyme is determined geneti-
cally. On the basis of NAT2 activity, the population
can be divided into three subgroups: fast, interme-
diate and slow acetylators (acetylation indices re-
spectively: Ia > 5, Ia 3-5, Ia < 3) [2] There are hy-
potheses that alcohol dependence may be deter-
mined not only by environmental factors but also
may have genetic background.

Acetylation phenotype has been assessed in
high and low ethanol-preferring rats as well as in

the control group. The new line of Wistar rats se-
lected for alcohol preference was a subject of the
study. Alcohol high preferring rats WHP (Warsaw
High Preferring) drink voluntary high amount of
alcohol (5 g/kg/24 h) while the alcohol low prefer-
ring rats WLP (Warsaw Low Preferring) drink less
alcohol (0–2 g/kg/24 h) [1].

The aim of this investigation was to assess the
difference of acetylation phenotype between WHP
and WLP lines in comparison with the control
group.
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The study was conducted on two groups of rats:
WHP (n = 20) and WLP (n = 20). The control
group consisted of 10 Wistar rats not pretreated
with alcohol. Acetylation phenotype was deter-
mined in urine, using the Eidus method with isonia-
zid as a model drug. Isoniazid was administered at
a single dose of 50 mg/kg po [3]. The mean value
of acetylation index in the group of the WHP was
6.0, in the WLP 6.5 and in the control group 6.4.

All of the investigated rat strains were fast ace-
tylators.
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Biological processes of living organisms are
subject to chronic changes. Fluctuation can play a
role in the function of effector systems (density and
sensitivity of receptors) thereby being able to
change drug fate. Activity of drugs depends not
only on the dose but on the time of their admini-
stration.

The effect of diazepam can depend on biologi-
cal rhythm but also diazepam can disturb circadian
rhythm. A possible cause of this disturbances may
lay in GABAergic neurones of the structures of
biological clock that control circadian rhythm [1].
Results of research on the interaction of diazepam
with other drugs and xenobiotics may have toxico-
logical importance.

Ethanol influences biological membranes and
neurotransmission. Electrophysiological research
proves that one dose of ethanol increases GABA
effect on GABA-A receptor. Male BALB/c mice
weighting 25–35 g were kept under 12:12 h light:
dark regimen (light from 8 a.m. to 8 p.m.) at a con-
stant temperature of 20–22°C, with free access to
drinking water and standard granulated food. Di-
azepam (Relanium 10 mg/2ml, POLFA, Warszawa,
Poland) was administered ip in mice at a dose of
0.5 mg/kg, and ethanol was administered also ip at

a dose of 1.5–4 g/kg (which depends on the test).
The experiment was carried out between 10''–12''

and 22''–24''. Locomotor activity was measured
by computer-aided device. Motor co-ordination
was measured in the rota-rod test. Temperature was
measured by electric thermometer produced by El-
lab Laboratory. In this investigation, we have esti-
mated influence of joint administration of diaze-
pam and ethanol in light and dark phase on loco-
motor activity, temperature, motor co-ordination
and duration of ethanol sleep.

The results suggest that sleeping time after
ethanol was longer at night than day. More pro-
nounced hypothermic effect was observed at night.
The influence on other measured parameters was
not statistically significant in light and dark phase.
Diazepam decreased activity of mice at night and
worsed their motor co-ordination. Diazepam acted
on ethanol effects in the used tests in similar man-
ner at night and day.
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