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Abstract

Background. Stress occurs as a result of the action of a very large number of factors.
"Mild" stress occurs with moderate action of a stress-inducing factor, however, repeated
action of such a factor can cause a number of diseases: cardiovascular, neuro-endocrine,
neurotrophic, metabolic.

The aim of our work was to study the state of pathology under the influence of "mild™
stress by such biochemical markers as casein hydrolysis, BAEE hydrolysis (benzoyl-arginine
ethyl ether) and ascorbic acid

Methods. “Mild” stress was induced in rats by holding the animals at —20 °C for 5
minutes. After 5 and 24 hours, blood serum was obtained and proteolysis activity (substrate
casein, pH 7.6), BAEE-esterase activity (substrate benzoyl-arginine ethyl ether), and
peroxidation activity (substrate ascorbic acid) were determined in it.

Results. An increase in proteolysis activity was found already 5 hours after stress and an

almost twofold increase after 24 hours. On the contrary, peroxidation activity decreases after
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5 hours and returns to normal after 24 hours. BAEE-esterase activity does not change after
“mild” stress.

Conclusion. Activation of proteolysis in the blood serum of rats under conditions of
"mild" stress was detected. The level of oxidative processes in the blood serum of rats under
conditions of "mild" stress is briefly reduced.

Keywords: stress; pathology markers; proteolysis; peroxidation.

Introduction

Stress is caused by a wide range of factors, especially trauma and pain [1, 2]. Post-stress
pathological processes include oxidative stress [3, 4], activation of hydrolytic processes, in
particular proteolysis [5, 6], and disruption of the vascular and intestinal barrier function [2].

"Mild" stress occurs with moderate exposure to a stress-inducing factor, but repeated
exposure to such a factor can cause a number of diseases: cardiovascular, neuro-endocrine,
neurotrophic, and metabolic [7, 8].

Activation of proteolysis, in particular of the kallikrein-kinin system [6] and activation
of peroxidation processes (so-called oxidative stress) [9] play a significant role in the
pathogenesis of many diseases.

It is believed that oxidative stress plays the most important role in the pathogenesis of
post-stress reactions [10].

The aim of our work was to study the state of pathology under the influence of "mild™
stress using such biochemical markers as casein hydrolysis, BAEE hydrolysis (benzoyl-
arginine ethyl ether) and ascorbic acid oxidation. The first marker makes it possible to assess
the activity of proteolysis under the action of a number of proteolytic enzymes (trypsin,
chymotrypsin, elastase, collagenase). The second marker indicates the level of an enzyme
such as kallikrein. The third marker indicates the total activity of oxygenases and peroxidases,
which determine the development of oxidative stress.

Materials and research methods

The experiments were conducted on 15 white Wistar rats (males, 180-220 g), divided
into 3 equal groups: 1st — control (intact), 2nd — "mild" stress, 5 hours, 3rd — "mild" stress, 24
hours. "Mild" stress was induced in rats by keeping them at —20 °C for 5 minutes.

Rats were euthanized under thiopental anesthesia by total bleeding from the heart. Blood
was collected and serum was obtained.

Proteolysis was assessed by the rate of casein hydrolysis at pH 7.6 according to our

modification of the Kunitz method [11]. BAEE esterase activity was assessed by the



hydrolysis of benzoyl-arginine ethyl ester by the spectrophotometric method [6]. Oxidation
status was assessed by the rate of ascorbic acid oxidation using Ks[Fe(CN)s] and FeCls [12]
Serum protein content was determined by the Lowry method [11].

The results of the experiments were subjected to standard statistical processing with the
determination of the standard error.

Results and discussion

Table 1 presents the results of determining proteolysis activity, which show that “mild”
stress causes an increase in the level of proteolysis in rats already 5 hours after stress and

almost doubles after 24 hours.

Table 1. Effect of stress on proteolysis activity (substrate casein, pH 7,6)

Ne Activity, Specific activity,
Group ) . :
groups ng/min-ml ng/min-mg protein

1 Control 867+100 28+3,5
2 Stress, 5 hours 1233+145 40+5,0
p>0,05 p>0,05
3 Stress, 24 hours 1700+220 56+7,6
p<0,05 p<0,05

Table 2 shows that the level of BAEE-esterase activity in blood serum does not change

under conditions of “mild” stress.

Table 2. Effect of stress on BAEE-esterase activity of rat blood serum

Ne Activity, Specific activity,
Group ) ] ]
groups nmol/min-ml nmol/min-mg protein

1 Control 213+31 7,02+1,28

2 Stress, 5 hours 214+30 7,02+1,44
p>0,5 p=1

3 Stress, 24 hours 198+46 6,93+2,12
p>0,3 p>0,5

Table 3 shows the data on the rate of oxidation of ascorbic acid by oxidative enzymes in

rat serum. It can be seen that after 5 hours the level of ascorbic acid oxygenation decreases



significantly (p<0.05), but 24 hours after stress it normalizes.

Table 3. The effect of stress on oxidative activity

(rate of ascorbic acid oxidation) of rat blood serum

Ne Specific activity,
Group Activity, pg/min-ml _ )
groups pg/min-mg protein
1 Control 21,60+£1,10 0,71+0,02
2 Stress, 5 hours 15,11+1,32 0,50+0,10
p<0,05 p<0,05
3 Stress, 24 hours 20,41+1,71 0,70+0,05
p>0,5 p>0,5

The relative indicators (in percentages) of biochemical markers of pathology are

presented in the figure.
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Fig. Relative level of markers of pathological processes in the blood serum of rats 5 and 24

hours after “mild” stress

Our results indicate that “mild” stress, unlike “acute” [13], does not activate




oxygenation processes, but, on the contrary, even reduces them for a short time.

In the case of “mild” stress, the activation of proteolysis comes to the fore, which makes
it possible to increase the level of free amino acids in the blood serum, which are necessary
for the biosynthesis of proteins in the body’s tissues. It is possible that the activation of
proteolysis under conditions of “mild” stress occurs under the influence of adrenaline, which
is the first mediator of the stress process. As is known, a similar process of activation of
lipolysis to increase the level of free fatty acids occurs as a result of the action of adrenaline.

Thus, “mild” stress should be considered as a mobilizing factor for the body [14].
However, repeated “mild” stress, without effective utilization of free amino acids and free
fatty acids, can negatively affect metabolic processes.

Conclusion

Activation of proteolysis in the blood serum of rats under conditions of "mild™" stress
was detected. On the contrary, the level of oxidative processes in the blood serum of rats

under conditions of "mild" stress is briefly reduced.
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