MECHANISMS OF CHANGES IN COMPOSITION OF SERUM
PROTEIN FRACTIONS AFTER DISTURBANCE OF THE
PANCREATIC EXOCRINE FUNCTION

E. P, Fenina UDC 616.37~008.6-07:616.153.96-074

In disturbances of the pancreatic exocrine function in dogs similar changes arise in the
composition of the serum protein fractions whether the pancreatic juice is lost or not.

Disturbance of the exocrine function of the pancreas in dogs with the pancreatic duct exteriorized
may lead to substantial changes in the blood serum protein spectrum: well-marked dysproteinemia, a
decrease in the albumin-globulin ratio, and the appearance of an additional globulin fraction between the
S5~ and agy~globulins [11, 12], Inteunsive protein synthesis in the pancreas [14, 16, 19] evidently is main-
tained by the abundant supply of building materials reaching the pancreas from the blood stream, especially
serum albumin, the nitrogen reservoir of the body [9, 10].

The object of the present investigation was to determine whether these changes are connected with
the loss of protein by the body or whether they are due to a disturbance of the exocrine function of the
pancreas.

EXPERIMENTAL METHOD

In the experiments of series [ on dogs with the pancreatic duct exteriorized by Pavlov's method for
5-8 weeks the composition of the serum protein fractions was determined parallel with the loss of proteins
with the pancreatic juice for 3 h before the animal received a mixed feed (1 liter milk, 200 g bread, 100 g
stewed meat and multivitamin preparations), To judge the exocrine function of the pancreas, the blood
levels of trypsin {13, 15] and amylase [5] were investigated. In the experiments of series II the relative
proportions of the serum protein fractions were studied in 2 dogs with a disturbed pancreatic exocrine

TABLE 1, Albumin-Globulin Ratio and Volume of Pancreatic Juice in
Dogs with Pancreatic Duct Exteriorized by Pavlov's Method

Satisfactory state Pancreatic function dis-
24 turbed
' albumin- |volume of | albumin- | volume of
Dog's name globulin juice (in globulin juice (in
ratio ml) ratio ml)
Mxm
Zhuchok 0,91%0,030 12£3 0,620,040 34+5
Kashtan 0,850,017 15+1,8 0,410,048 33x=5,7
Akbar 0,61+0,025 84=7,0 0,300,009 43+ 8,0
Bobik 0,610,026 63+4,2 0,41+0,049 15£3,8
Dzhaz 0,850,071 1,3+0,6 0,71+0,046 { 11,3=2,5
Feya 0,460,035 27+2,0 0,440,006 40+3,2
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Fig. 1. Loss of protein with pancreatic juice (A) and albumin-glogulin
ratio of blood serum (B) in dogs with pancreatic duct exteriorized by
Pavlov's method. 0) quantity of protein excreted with pancreatic juice
during 3 h after food (in mg); B) albumin-globulin ratio; unshaded
columns — for dogs in a satisfactory state, shaded columns — during
the period of disturbed function (limits of variations of indices are
shown); 1) the dog Akbar; 2) the dog Bobik.

Fig. 2. Excretion and concentration of protein 3-h portiou of gastric
juices of the dog Akbar after feeding. Ordinate: countinuous line, protein
content (in mg); broken line, protein concentration (in g%) in pancreatic
juices; curve 1) dog with satisfactory pancreatic function; curve 2)
pancreatic function disturbed. Abscissa, days of experimeat.

function after injection of crystalline trypsin (Spofa, Czechoslovakia) dissolved in physiological saline
into the pancreatic duct or into the gland tissues themselves (0.5 mg/kg body weight). The total protein,
protein fractions, trypsin, and its inhibitor in the serum were determined 3 or 4 times before and 10-11
times during the 2 weeks after the procedure.

EXPERIMENTAL RESULTS

In the dogs with an exteriorized pancreatic duct the excretion of protein in the 3~h portion of juice
was significantly smaller after disturbance of the pancreatic exocrine function (as revealed by changes
in the blood levels of trypsin and amylase) than during the period of satisfactory pancreatic function (Fig.
1A). Meanwhile, the albumin-globulin ratio in the blood was considerably reduced (Fig. 1B). Consequently,
the changes in the serum protein composition in the animals with a pancreatic fistula cannot have been due
to loss of protein with the pancreatic juice.

The decrease in the quantity of protein excreted in the pancreatic juice was due to a decrease in
the volume of secretion and not to a decrease in the protein concentration in the juice.

The results given in Table 1 show that the degree of decrease in the albumin-globulin ratio during
a disturbance of pancreatic function does not correlate with the volume of juice lost. For instance, in the
dogs Zhuchok and Bobik the decrease in this ratio was the same, wheras the loss of juice from the dog
Zhuchok during the period of disturbed pancreatic exocrine function was on the average 22 ml greater,
and that of the dog Bobik 48 ml less, than during the period of normal pancreatic function.

The results were confirmed in experiments in which the exocrine function of the pancreas was
disturbed by injection of crystalline trypsin into its tissue or duct. Uunder these counditions, when loss
of pancreatic juice was ruled out, the albumin~globulin ratio also fell (Fig. 3). Disturbance of the pan-
creatic exocrine function in the animals on which these experiments were performed was reflected in a
marked increase in the blood amylase level and a decrease in the blood trypsin level.
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Fig. 3. Changes in albumin-globin ratio
of blood serum in dogs with disturbance
of pancreatic exocrine function after
injection of trypsin into pancreatic duct
and tissue. Ordinate, albumin-globulin
ratio of blood serum from dog Dzhaz
(curve 1, before and after injection of
trypsin into duct) and in the dog Zhuchok
(curve 2, before and after injection of
trypsin into gland tissue); abscissa, days
after injection of trypsin (marked by
arrow).

The experimental results show that the dysproteinemia was due, not to the loss of pancreatic juice
and of proteins with the juice, but to changes in the exocrine function of the gland. This counclusion is in
agreement with the results obtained by Dzhakson [3], who found no negative nitrogen balance in dogs with
the pancreatic duct exteriorized by Pavlov's method, and also with the work of Baltkai [2], who found
dysproteinemia in dogs with a pancreatic fistula of the Solov'ev type, when the pancreatic juice entered
the intestine except during the experiment.

Under normal physiological conditions the products of pancreatic exocrine activity and, in particular,
amylase and trypsin, can penetrate into the blood stream [6, 8, 17, 18]. When the pancreatic exocrine
function is disturbed, however, the eatry of pancreatic enzymes into the blood is altered [1]. It has been
shown that the pancreatic juice contains components which have nothing to do with digestion but, for
example, which stimulate hematopoiesis [4], stimulate the parasympathetic nervous system [7], and affect
water and mineral metabolism. It can accordingly be postulated that the reason for the change in the
relative proportions of the serum protein fractions discovered in these experiments is a change in the
penetration of as yet unknown components of the pancreatic juice into the blood stream.
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