The hypothesis that blocking of serotonin extrusion from Ec cells plays a beneficial
role is confirmed by investigations [5, 8] which demonstrated a connection between the fall
in the serotonin level in the gastric mucosa and the frequency of gastric ulcers.

Considering data in the literature on the inhibitory effect of serotonin on HCl secre-
tion and the stimulation of secretion of alkaline components of the mucus, it can be postu-
lated that the increase in the number of detectable Ec cells and elevation of the serotonin
level in the gastric mucosa of hyperthyroid rats, receiving injections of hydrocortisone to-
gether with dextran, is compensatoryand adaptive in nature.

Intravenous injection of dextran with hydrocortisone, against the background of experi-
mental hyperthroidism, thus reduces the percentage of lesions in the gastric mucosa by re-
stricting serotonin release.

It is evident that an adequate concentration of serotonin in the stomach and, according
to recent data [6], of melatonin also, is responsible for maintaining its structural integrity,
and it increases the resistance of the gastric muscosa to the ulcerogenic action of gluco-
corticoids.
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EFFECT OF ACETYLCHOLINE ON LYSOSOMAL FUNCTION IN THE LIVER AND KIDNEYS
OF RATS WITH SEVERE MECHANICAL TRAUMA

L. N. Kobylyanskii UDC 617-001.32-036.17-092:{616.36+616.61]

KEY WORDS: acetylcholine; lysosomes of liver and kidneys; enzyme activity;
mechanical trauma.

An important role in the pathogenesis of severe trauma, caused by crushing of soft tis-
sues, is played by changes in the cholinergic system expressed primarily as general depression
of its physiological activity and a disturbance of acetylcholine metabolism [1, 2]. As a
clinical transmitter of nervous excitation in M- and N-cholinergic structures, acetylcholine
affects the functional state of organs and tissues by regulating active transport of materials
through cell membranes [10, 11]. Acetylcholine accumulation in synapses enchances the readi-
ness of the organism for seizure activity and lowers its resistance to traumatic factors,
whereas stimulation of acetylcholinesterase activity or exogenous preparations of this enzyme
increase the resistance of animals to trauma [3, 4]. Consequently, direct correlation between
the state of function of the cholinergic system and the resistance of the organism to trau-
matic factors can be postulated.
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The aim of this investigation was to study lysosomal function in liver and kidney cells
of rats with severe mechanical trauma caused by crushing of soft tissues against the back-
ground of acetylcholinesterase — a key component of the cholinergic system.

EXPERIMENTAL METHOD

Experiments were carried out on 78 male Wistar rats divided into 13 groups (six animals
in each group). Of these 13 groups two served as controls: intact rats and rats receiving
acetylcholine intraperitoneally in a dose of 0,001 mg/100 g body weight, decapitated 10 min
later. Acetylcholinesterase activity was induced in the experimental rats by four injections
of acetylcholine. The soft tissue of the rats' hind limbs was crushed for 2-3 min (short-term
fixation), for 30 min, and thereafter the duration of traumatization was increased by 1.5 h
in each subsequent series. The whole period of traumatization was 5 h. The soft tissues
were crushed by means of special forceps [4]. To assess the effect of acetylcholine on the
lysosomal system of the cells of the above-mentioned organs more completely, a modified model
of long-term soft-tissue crushing was chosen — the forceps were not removed until the end of
the experiment, thereby restricting generalization of toxic products.

At the end of the time of compression of the soft tissues the rats were decapitated, the
liver and kidneys were removed and washed in cold physiological saline, and weighed samples
were homogenized in a Potter—Elvehjem glass homogenizer with Teflon pestle in 0.25M sucrose
with 0.001MEDTA [6]. To determine total activity of lysosomal hydrolases a homogenate of
liver and kidneys was incubated for 3 min at 0°C in Triton X-100 in a final concentration of
0.1%Z. To investigate nonsedimented enzyme activity, the liver and kidneys homogenate was
centrifuged for 30 min at 105,000g on a '"Superspeed-65" ultracentrifuge (MSE, England), after
which the translucent supernatant was separated.

Activity of four lysosomal hydrolases — acid DNase, acid RNase, acid phosphatase, and
arylsulfatases A and B — was determined in the homogenate and supernatant obtained from rat
liver and kidneys. Activity of these enzymes was determined [5, 7] by spectrophotometric
micromethods, using as substrates high-polymer DNA (Koch-Light, England), high-polymer RNA
(Sigma, USA), sodium B-glycerophosphate (Merck, West Germany), and p-nitrocatechol sulfate
(Sigma, USA).

The results were subjected to statistical analysis [9].

EXPERTMENTAL RESULTS

The results of determination of total enzyme activity of the liver and kidneys of rats
at different times of soft tissue trauma are given in Tables 1 and 2. A single injection of
acetylcholine into the animals did not affect total activity of liver acid DNase and RNase,
whereas activity of acid phosphatase and arylsulfatases A and B fell by 21-317% compared with
their activity in the liver of intact (control) animals. Total activity of acid RNase, acid
phosphatase, and arylsulfatases A and B in the kidneys fell significantly compared with that
in intact animals. The opposite character of changes in enzyme activity in the liver and
kidneys during short-term soft-tissue crushing is noteworthy. For instance, a significant
rise in activity of acid RNase, acid phosphatase, and arylsulfatases A and B was observed in
the kidneys, whereas in the liver, on the other hand, there was some decrease in total activ-
ity of acid DNase and RNase and of arylsulfatases A and B. The total activity of all the
enzymes studied in the liver and kidneys 30 min after the beginning of traumatization differed
by not more than 10-25% from that in animals not receiving acetylcholine. With an increase
in the duration of traumatization, the changes in total lysosomal hydrolase activity in the
liver and kidneys began to assume a distinctive appearance under the influence of acetylcholine.
The most characteristic feature was a regular fall in total activity of all enzymes in the
kidneys in the interval from 30 min to 4.5 h and of most liver hydrolases with the exception
of acid DNase activity, the level of which was increased a little after the 3rd hour of trauma.
By the end of the period of crushing a sharp increase (by 54 and 447, respectively, in acid
RNase activity was observed in both the liver and kidneys, with a smaller increase (by 33%)
in acid DNase activity in the liver.

Two facts connected with the effecti of acetylcholine on total lysosomal enzyme activity
in animals with severe mechanical trauma were thus established: first, changes in opposite
directions in activity of nearly all hydrolases during short-term crushing, and second, a
regular fall in enzyme activity at subsequent stages of the experiment. The fall in enzyme
activity after injection of acetylcholine into the animals is evidence of increased resistance
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of cellular homeostasis as a whole and of the lysosomes in particular to the action of trauma.
With the development of the traumatic process the effect of acetylcholine in ensuring stable
function of the cholinergic system through induction of acetylcholinesterase also diminished.
This was probably reflected in a selective increase in total lysosomal enzyme activity toward
the 5th hour of crushing of the soft tissues. In turn, activation of enzymes in the kidneys
during short-term crushing was evidently the result of an adaptive reaction mainly of the
hypothalamic—hypophyseal—adrenal system to the extremal situation.

Investigation of nonsedimented lysosomal hydrolase activity in the liver and kidneys
after injection of acetylcholine (Tables 1 and 2) revealed ill-defined but, in our view, im-
portant and similar changes. For instance, injection of acetylcholine led to a very small
increase in nonsedimented activity of acid nucleases (by 6-16%) and a slightly greater in-
crease in nonsedimented activityof acid phosphatases (by 22~40%). 1In the subsequent stages
of trauma changes in nonsedimented acid phosphoesterase activity were found to depend on the
duration of trauma: It fell progressively until the 3rd hour by 29-38%, after which the ac-
tivity of these enzymes in the supernatants increased just as progressively, and after 5 h it
differed from the control level by only 16%.

Analysis of the results leads to the following conclusions. Since evidence has been ob-
tained that the harmful action of acetylcholine on the lysosomal membrane of choline creates
a temporary excess of the compound, the interval of 10 min before sacrifice of the animals
was not long eneough for complete induction of acetylcholinesterase. With an increase in the
time after injection of acetylcholine, normalization of cholinergic and pathophysiclogical
processes took place. This evidently explains the tendency of the lysosomal membranes teo be
more resistant if trauma to the soft tissues occurred after the triggering action of exogenous
acetylcholine. With an increase in severity of the traumatic state the effect of activation
of the cholinergic system was reduced, nonhydrolyzed acetylcheline accumulated, and ultimately
this was reflected, in particular, in its active harmful action on the lysosomal membranes.
Changes in nonsedimented acid phosphatase and arylsulfatase A and B activity reflect suffi-
ciently clearly the general pattern of the action of acetylcholine as an inducer of the cholin-
ergic system. So far as the differences in the degree of changes in nonsedimented lysosomal
hydrolase activity are concerned, the main factor responsible can be considered to be the
structural features of the lysosomes [8].
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