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During a study of the effect of some components of general anesthesia on the liver the writers found previously that 

mobilization of endogenous opioids under conditions of transcranial percutaneous electrical stimulation (TPES), and also 

administration of the Soviet synthetic hexapeptide dalargin, a Leu-enkephal in analog (synthesized in the Laboratory of Peptide 

Synthesis, All-Union Cardiologic Scientific Center, Academy of Medical Sciences of the USSR, by Professor M. I. Titov), have 

a hepatoprotective action in an experimental model of acute cholestasis and pancreatitis [4, 5]. 

The aim of the present investigation was to study the mechanism of the hepatoprotective effect of dalargin in the early 

period of its administration. 

An important role in the development of the pathological process in the organs and tissues is played by disturbance of 

the integrity of cell membranes, due in particular to intensification of lipid peroxidation (LPO) [3, 9]. One of the enzymes 

catalyzing the formation of hydrogen peroxide and of the superoxide anion-radical is xanthine oxidase. Determination of xanthine 

oxidase activity combined with investigation of the LPO level in the liver tissue during administration of dalargin under the 

conditions of a model of acute cholestasis and pancreatitis may prove to be an important metabolic criterion for evaluating the 

action of dalargin. 

As an additional metabolic test we also used determination of activity of the hepatospecific enzymes histidase and 

urocanase.* 

EXPERIMENTAL METIIOD 

Experiments were carried out on 144 noninbred male rats with an average weight of 200 g, with a model of acute 

cholestasis and pancreatitis [6]. The common bile duct was ligated in the experimental animals, and 24 h later they were given an 

intraperitoneal injection of dalargin solution in a dose of 10 ~tmoles/100 g body weight. The tissues were studied 1, 3, and 5 h 

after injection of the preparation. Animals receiving an intraperitoneal injection of 0.9% NaC1 solution at the same times and in 

the same volume served as the control. 

Xanthine oxidase activity in liver tissue was determined by the method in [7] and expressed in nmoles reduced ferricyto- 

chrome/mg protein; the LPO level was determined as in [8] and expressed in nmoles of malonic dialdehyde (MDA)/mg protein. 

Activity of the hepatospecific enzymes [1, 2] was expressed in pmoles urocanase of urocanic acid formed (histidase) or 
decomposed (urocanase) during 1 sec per milligram protein (liver) or per milliliter serum (blood serum). 

EXPERIMENTAL RESULTS 

The experiments showed that at all stages of the investigation dalargin depressed xanthine oxidase activity in the liver 

tissue by 37.6% (p < 0.02), 34.8% (p < 0.01), and 32.5% (p < 0.02) after 1, 3, and 5 h respectively (Fig. 1). Meanwhile the 

*Urocanate hydratase (EC 4.2.1.49). 
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Fig. 1. Effect of  dalargin on xanthine oxidase activity (a) and LPO (b) in rat 

liver. Abscissa, time after injection of dalargin (in h); ordinate: a) xanthine 

oxidase activity (in nmoles reduced ferricytochrome/mg protein), b) MDA 

level (in pmoles/mg); C) control, E) injection of dalargin. 
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Fig. 2. Dynamics of histidase and urocanase activity in rat blood serum (a) and 

liver (b) after injection of dalargin. Abscissa, time after injection of dalargin 

(in h); ordinate: a) enzyme activity in blood (in pmoles urocanase urocanic 

acid/ml/sec); 1, 2) histidase; 3, 4) urocanase; 1, 3) control; 2, 4) dalargin, b) 

Enzyme activity in liver (in pmoles urocanic acid/mg protein/sec). 

MDA level was observed to fall, and this effect was most marked 3 h after injection of dalargin (by 43.8%, p < 0.01). The results 

are evidence that injection of dalargin into the animals with experimental cholestasis and pancreatitis led to reduction of LPO 

activity in the liver cell membranes and, as a result, to stabilization of the membranes and to a decrease in the elution of 

hepatospecific enzymes from the liver into the blood stream. It was shown (Fig. 2b) that injection of dalargin significantly 

increased histidase activity in the liver tissue, more especially after 3 h (by 104.3%, p < 0.01) and 5 h (by 56.3%, p < 0.05). 

Meanwhile a tendency was observed for histidase activity in the blood serum urocanase to fall (Fig. 2a). AdmiU.edly, no apprecia- 

ble changes were found in urocanase activity in the liver and blood serum. 

It can be concluded from these results that in the early stages after injection of dalargin it exhibited hepatoprotective 

properties. The most important of these properties of dalargin is its ability to inhibit LPO, which may be manifested at not only 

the organ level (liver), but also at systemic levels. This fact may be of great importance during anesthesiologic protection with 

the use of dalargin instead of narcotic analgesics. 
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Alcohol is one of the factors that raises the blood serum high-density lipoprotein (HDL) level. Epidemiological studies 

conducted in various countries have demonstrated positive correlation between alcohol consumption and the cholesterol (ChS) 

and HDL levels [11]. The causes of the rise of the HDL level after alcohol intake (alcohol hyperalphacholesterolemia - -  hyper- 

AChS) have not been finally elucidated, although they clearly depend on the dose of alcohol taken and the duration of its 

administration [14]. One of the most probable mechanisms is an inducing effect of alcohol on synthesis of the principal apopro- 

reins of HDL and, correspondingly, of nascent HDL, in the liver [6]. Another pathway of HDL accumulation is increased 

synthesis of very low-density lipoproteins (VLDL) and an increase in the rate of their catabolism, leading to the formation of 

mature HDL [14]. A third possibility is slowing of catabolism of HDL as a result of disturbance of their interaction with liver 

cells, but this has received the least study. Another point for discussion is the problem of the validity of alcohol hyper-AChS 

from the point of view of the ability of HDL to accept ChS from cells of peripheral tissues and, in particular, blood vessel walls. 

We know that small and ChS-deprived particles of the HDL 3 subclass (acceptance of ChS) interact with peripheral cells, 

and large and ChS-rich particles of H D L  z (transfer of ChS into the liver) with liver cells [5]. The writers previously demonstrat- 

ed that hepatoma HepG2 cells and ChS-loaded fibroblasts can be used as models of liver cells and peripheral cells, respectively, 
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