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The wide distribution and sustained rise in the incidence of acute pancreatitis urgent- 
ly demand a search for new ways of preventing and treating this disease [6]. In the treat- 
ment of patients with acute pancreatitis and to prevent postoperative pancreatitis, prepara- 
tions belonging to the group known as regulatory peptides are coming into use because of 
their ability to inhibit activity of the exocrine part of the pancreas: somatostain, cal- 
citonin, and the Soviet synthetic Leu-enkephalin analog dalargin (synthesized in the Labora- 
tory of Peptide Synthesis, All-Union Cardiologic Scientific Center, Academy of Medical 
Sciences of the USSR by Professor M. I. Titov) [i, 5, 7, ii]. Information on the mechanism 
of the cytoprotective action of these peptides in the literature is extremely limited. 

The aim of this investigation was to study the effect of somatostatin, calcitonin, 
and dalargin on pancreatic function in experimental acute pancreatitis. 

EXPERIMENTAL METHOD 

Experiments were carried out on 205 noninbred male albino rats (average weight 200 g) 
with experimental acute pancreatitis, induced by ligation of the main efferent duct of 
the pancreas. The rats were killed by decapitation and used in the experiments i, 2, and 
3 h after initiation of pancreatitis. The following series of experiments were carried 
out: I) intraperitoneal injection of somatostatin (Serono, West Germany) in a dose of 
4 Dg/kg; II) intraperitoneal injection of calcitonin (Sandoz, Switzerland) in a dose of 
2 U/kg; III) intraperitoneal injection of dalargin in a dose of i0 Dg/kg. All the pep- 
tides mentioned were injected soon after ligation of the pancreatic duct, and in order 
to stimulate secretory activity of the pancreocytes, a subcutaneous injection of pilo- 
carpine hydrochloride in a dose of i00 ~g/kg was given at the same. 

Animals undergoing the same operation and receiving a subcutaneous injection of pilo- 
carpine and an intraperitoneal injection of 0.9% NaCI in the corresponding volumes, and 
at the same times, served as the control. 

An important role in the development of a pathological process is known to be played 
by disturbance of integrity of the cell, due in particular to intensification of lipid 
peroxidation (LPO) in cell membranes [2, 13]. Xanthine oxidase (EC 1.2.3.2) is an enzyme 
which catalyzes the formation of hydrogen peroxide and the superoxide anion-radical. Ac- 
cordingly, determination of xanthine oxidase activity accompanied by investigation of lipid 
peroxidation in the pancreatic tissue at different stages of the inflammatory process, 
and against the background of administration of somatostatic, calcitonin, or dalargin, 
can serve as an important metabolic criterion for assessing the efficacy of action of the 
preparations mentioned above. 

Xanthine oxidase activity in pancreatic tissue was determined by the method in [i0] 
and expressed in nanomoles reduced ferricytochrome per milligram protein; the level of 
lipid peroxidation was determined by the method in [12] and expressed in nanomoles malonic 
dialdehyde (MDA) per milligram protein. 
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Fig. i; Effect of regulatory peptides on XO activity (A) and 
MDA level (B) in pancreatic tissue in experimental acute pan- 
creatitis (EAP). Abscissa, time after injection of peptides 
(in h); ordinate: A) XO activity in nanomoles reduced ferri- 
cytochrome per milligram protein (in nmoles FC/mg protein). 
B) Level of LPO (in mnoles MDA/mg protein), a) EAP + pilocar- 
pine + dalargin; b) EAP + pilocarpine + dalargin; c) EAP + 
pilocarpine + somatostatin, d) EAP + pilocarpine + calcitonin. 
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Fig. 2. Serum s-amylase (A), trypsin (B), lipase (C), and 
transaminase (D) activity in rats with experimental acute pan- 
creatitis, after injection of regulatory peptides. A) In U/ 
liter-10 S , B, C) in U/liter; D) in U/ml/h. Remainder of legend 
as in Fig. i. 
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To monitor the state of pancreocyte membranes, activity of the following pancreatic 
enzymes was determined simultaneously in the blood serum: s-amylase by the method in [8], 
trypsin as in [9], lipase as in [4], and transaminase, as in [3]. 

EXPERIMENTAL RESULTS 

The data given in Fig. la show that dalargin has a marked inhibitory action on pan- 
creatic xanthine oxidase (XO) activity, manifested most clearly 1 h (by 65.8%; p < 0.001) 
and 2 h (by 48.9%; p < 0.01) after injection of the peptide. Somatostatin also has an 
inhibitory action on XO, but it is weaker than the action of dalargin. Calcitonin not 
only does not inhibit XO activity to any marked degree, but actually stimulates it (by 
30-34%). 

Much the same data were obtained by a study of lipid peroxidation: dalargin inhibits 
MDA formation 2 h after injection (by 55.8%; p < 0.05). At all times of investigation 
somatostatin inhibits MDA formation (by 62.9%; p < 0.001; by 45.5%, p < 0.05; by 47.9%, 
p < 0.01 after i, 2, and 3 h, respectively). Calcitonin, just as during the study of XO 
activity, does not induce reaction of MDA formation and shows a certain tendency for it 
to increase. Thus, of the three regulatory peptides tested, only dalargin and somatostatin 
exhibit a well marked antioxidant effect. 

The results of determination of s-amylase (Pig. 2A), trypsin (Pig. 2B), lipase (Pig. 
2C), and transaminase (Fig. 2D) activity in the blood serum after injection of the regula- 
tory peptides showed that all acted in the same direction: all the peptides tested re- 
duced activity of the pancreatic enzymes. However, whereas in the case of dalargin and 
somatostatin, a quite clear parallel was observed with the results of determination of 
XO activity and lipid peroxidation, calcitonin had a dissimilar action on the parameters 
examined above. Whereas in the case of dalargin and somatostatin, the reduction in the 
release of pancreatic enzymes into the blood stream was due both to inhibition of the exo- 
crine function of the pancreas and to the simultaneous protective action of these peptides 
on the pancreas, leading to inhibition of LPO, stabilization of the pancreocyte membrane 
and, ultimately, to reduction of the release of the enzymes studied into the blood stream, 
the fall in activity of the pancreatic enzymes observed in blood serum following injection 
of calcitonin, which does not exhibit any antioxidant activity, was evidently due entirely 
to the inhibitory action of the peptide on pancreatic secretory activity. 

LITERATURE CITED 

i. A. N. Visin, Klin. Med., No. i, 37 (1987). 
2. V. P. Grigorevskii, Abstracts of Proceedings of the 6th Congress of Surgeons of Mol- 

davia [in Russian], Kishinev (1986), p. 106. 
3. A. A. Karelin, Standardized Methods of Clinical Laboratory Investigations [in Russian], 

ed. by V. V. Men'shikov, Moscow (1976), pp. 1-15. 
4. Yu. V. Ognev and T. K. Shabanova, Lab. Delo, No. 7, 424 (1978). 
5. V. S. Pomelov, V. P. Grigorevskii, V'~ A. Vishnevskii, et al., Current Problems in 

Surgery [in Russian], Kiev (1988), pp. 21-22. 
6. V. S. Savel'ev, V. N. Buyanov, and Yu. V. Ognev, Acute Pancreatitis [in Russian], 

Moscow (1983). 
7. V. G. Smagin, V. A. Vinogradov, and S. A. Bulgakin, Ligands of Opiate Receptors [in 

Russian], Moscow (1983). 
8. W. T. Caraway, Amer. J. Clin. Path., 32, No. I, 97 (1959). 
9. B. P. Erlanger, N. Kokowsky, and W. Cohen, Arch. Biochem., 95, 271 (1961). 

i0. B. L. Horecker and L. A. Heppel, Meth. Enzymol., 2, 482 (1955). 
ii. S. Mulvihill, T. N. Pappas, E. Passaro, and H. T. Debas, Surgery, i00, No. 3, 467 

(1986). 
12. H. Ohkawa, N. Ohishi, and G. Kunio, Anal. Biochem., 95, No. 2, 351 (1979). 
13. D. A. Parks, G. B. Bulkley, and D. N. Granger, Surgery, 94, 415 (1984). 

1415 


