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Indications for the use of combined electropharmacologic anesthesia (EPA) and its effec- 
tiveness in clinical practice are becoming increasingly evident [6, 8]. This is due to re- 
cent improvements in the parameters of electrical stimulation (ES), as a result of skin dam- 
age beneath the electrodes and tenderness under them in conscious patients [4]. A promising 
field of application of EPA is during operations on patients with hepatopancreaticoduodenal 
pathology. However, no attempt has yet been made to compare the effects on the liver of drugs 
used in combined EPA and ataralgesia (diazepam, droperidol, fentanyl). 

As tests of the effects of these drugs and of ES on hepatocytes activity of enzymes of 
histidine metabolism, namely histidase (histidine-ammonia liase) and urocaninase (urocanate 
hydratase), in the blood serum was determined. These enzymes are contained only in the liver 
(except histidase in the skin also) And are not found in other organs and tissues, including 
blood [I, 2], so that they serve as indicators of side effects of drugs on liver function [3, 
5]. 

The aim of this investigation was to study the effect of the above-mentioned drugs and 
of ES (components of EPA) on the hepatocyte under experimental conditions. 

EXPERIMENTAL METHOD 

Experiments were carried out on 204 noninbred male albino rats weighing 200 g, in two 
groups: I) healthy animals; 2) a model of acute cholestasis and pancreatitis, produced by 
ligation of the common bile duct [7]. The following series of tests were undertaken on each 
group. Series I) ES after preliminary intraperitoneal injection of diazepam (Seduxen) in a 
dose of I0 mg/kg (premedication). Four nickel foil electrodes measuring 2.5 x 2.5 mm and 
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Fig. i. Histidase (I) and urocaninase (II) 
activity in healthy animals (a) and in ani- 
mals with cholestasis and pancreatitis (b) 
in experiments of series I-VI (M • m). 
Ordinate, enzyme activity (in pmoles'ml -I. 
sec-Z). I-VI) Series of experiments~ Ten 
rats were used in each series. 
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Fig. 2. Changes in histidase (a) and urocaninase (b) activity in 
healthy animals 5, 24, and 72 h after two types of procedures. 
Abscissa, time (in h); ordinate, activity (in pmoles.ml-1"sec-~). 

Fig. 3. Changes in histidase (a) and urocaninase (b) activity in 
animals with cholestasis and pancreatitis 5, 24. and 72 h after 
two types of procedures. Broken line) ES + diazepam; continuous 
line) diazepam. Remainder of legend as to Fig. 2. 

treated with electrically conducting paste were fixed at four sites on the shaved scalp (the 
frontal region between the eyes, behind the ears in the parietal regions, and in the occipi- 
tal region), and through them ES was applied for 5 h. In this series of experiments a further 
injection of diazepam (5 mg/kg) was given after 2.5 h of ES. The parameters of ES were the 
same as described previously [4]. The amplitude of the current did not exceed 250 mA. ES 
evoked neither motor nor autonomic reactions. Series II) Diazepam was injected twice in the 
above-mentioned doses. Series III) Diazepam (i0 mg/kg) and droperidol (2.5 mg/kg) were com- 
bined with ES. Repeated doses of diazepam (5 mg/kg) were given 2.5 h, and of droperidol (1.25 
mg/kg) 1.5 and 3 h after the beginning of the test. Series IV) Diazepam and droperidol were 
given at the above-mentioned intervals and doses. Series V)Fentanyl (0.05 mg/kg), with re- 
peated doses (0.025 mg/kg) after 1.5 and 3 h. Series VI)I Fentanyl and droperidol at the 
above-mentioned intervals and doses. 

All the animals were fixed in the prone position in a special frame. In series I and II 
blood was taken from the animals after 5, 24, and 72 h, and in the other series after 5 h. 
Histidase and urocaninase activity was determined by methods described previously [i, 2]. 

EXPERIMENTAL RESULTS 

In all series of experiments hepatospeeific enzymes appeared in the blood of the intact 
animals 5 h after the beginning of the experiment (Fig. I). Maximal histidase activity was 
found in series II (5.70• 0.36 pmoles'ml-X'sec -*) and maximal urocaninase activity in series 
III (0.11 • 0.025 pmole-ml-*'sec-X). No significant difference was found between the series. 
Histidase activity after 24 h was reduced in series I and II compared with values recorded 
after 5 h (Fig. 2), but urocaninase activity was rather higher (p < 0.05) in the ES group. 
After 72 h the levels of the two enzymes were virtually equal in all series (Fig. 2). In 
animals with cholestasis and pancreatitis the highest histidase activity (Fig. I) was recorded 
in series V (fentanyl) 5 h after the beginning of the experiment (73.6 • 2.3 pmoles'ml-*" 
sec-*). No difference in histidine activity was found in any other series. No significant 
differences likewise were observed in urocaninase activity between the series (Fig. lb). Af- 
ter 24 h histidase activity was significantly lower in series I (by 22%). For urocaninase, 
after 24 h, a tendency also was observed for activity to fall in series I. After 72 h sig- 
nificant falls were observed in histidase and urocaninase activity (by 30 and 60%, respec- 
tively) in series I (Fig. 3). 

Analysis of the results reveals differences in the time course of activity of the two 
organ-specific enzymes. In animals not undergoing bile duct ligation histidase and urocaninase 
activity corresponded to the minimal hepatotoxic effects of all the types of procedure used. 
The limits of variation of activity of these enzymes after 24 and 72 h likewise did not ex- 
ceed permissible values. On the model of acute cholestasis and pancreatitis a considerable 
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and regular increase in the activity of these enzymes was observed in virtually all the ser- 
ies studied. In this group there was a definite decrease in activity of the hepatospecific en- 
zymes after 72 h in series I with ES by 30 and 60% respectively for histidase and urocaninase 
(Fig. 3), possible evidence of the hepatoprotective effect of ES. 

Drugs used in clinical practice as components of EPA were thus found not to damage the 
intact liver. On a model of cholestasis and pancreatitis a marked increase in activity of 
the two enzymes in the blood serum was observed, linked with development of the pathological 
symptom-complex. In this case administration of fentanyl caused the greatest damage to the 
liver. 
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