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Abstract

Aim. A method for determining in vivo antielastase activity in rat bone tissue after
stress has been proposed.

Methods. Stress was reproduced in rats by exposing the animals to —20 °C for 30
minutes. The dietary supplement “EkSoVit” (containing soy extract with proteolysis
inhibitors), quercetin and ascorbic acid were used as anti-stressors. Anti-stressors were
administered orally 3 days before stress and 3 days after stress. Animals were euthanized on
day 4.

Results. An increase in elastase activity in the femur of rats after stress was

established. All 3 anti-stressors reduce elastase activity: "EkSoVit" by 49 %, quercetin by 136
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% and ascorbic acid by 91 %. In terms of anti-elastase efficacy, Quercetin exceeded
"EkSoVit" by almost 5 times, and ascorbic acid by three times.

Conclusion. Stress causes activation of elastase activity in bone tissue. The main
reason for the increase in elastase activity may be the translocation of the enzyme from
leukocytes and the intestine. The most active anti-elastase agent was the flavonoid quercetin,
which does not have a direct inhibitory effect on the elastase enzyme.

Keywords: elastase; protease inhibitors.

Activation of proteolysis plays an important role in the pathogenesis of various
diseases [1]. Activation of proteolysis in various organs and tissues of the body occurs not
only due to an increase in endogenous biosynthesis of proteolytic enzymes, but also as a result
of a decrease in the level of endogenous inhibitors of proteolysis. Moreover, activation of
proteolysis can occur due to proteolytic enzymes from other sources (leukocytes, pancreas,
intestine) [2]. Moreover, these sources can cause a significantly greater increase in the level of
proteolysis than endogenous activation of proteolysis.

Considering these circumstances, it can be assumed that various factors that influence
the endogenous accumulation of proteolytic enzymes in a particular organ may not have a
direct antiprotease effect.

Aim. A method for determining in vivo antielastase activity in rat bone tissue after
stress has been proposed.

Material and methods

To assess the antielastase effect in vivo, at least 3 groups of rats (or other experimental
animals) are required: group | — intact rats, group Il — rats with experimental pathology
(stress, intoxication) and group Il — with pathology + the investigated therapeutic and
prophylactic drug. If it is necessary to study several drugs, the number of groups can be
increased.

In our work, we investigated the antielastase effect of three drugs: the dietary
supplement "EkSoVit", which contains 75 % soy extract with proteolysis inhibitors (Kunitz
inhibitor and Bauman-Birk inhibitor (TC U 10.8-37420386-010:2025), the dietary supplement
"Antistress-Vitamin P (quercetin)" (TC U 10.8-37420386-010:2025), ascorbic acid (vitamin
C).

The work used 25 white Vistar rats (males, 5 months, live weight 270-290 g), divided
into 5 groups: I — intact, I — stress, 1l — stress + "EkSoVit ", IV — stress + quercetin, V —

stress + ascorbic acid. The object of study was the proteolytic enzyme bone elastase.



Stress was reproduced by keeping rats in a chamber with a temperature of —20 °C for
30 minutes (the state of proteolysis was assessed on the 4th day after stress. Therapeutic and
prophylactic drugs were administered into the body as part of oral gels (3 % CMC-Na + 1 %
Na benzoate) 3 days before stress and 3 days after stress.

The doses of the drugs are presented in Table 1. Elastase activity was determined
spectrophotometrically using the substrate N-t-BOC l-alanine p-nitrophenyl [4]. The results of
the activity were determined in microcatalogs per 1 kg of bone tissue.

Table 1. Drug doses, elastase activity (EA) in the femur of rats on the 4th day after stress (n =

5 in all groups)

NeNe Groups Doses, g/kg Elafliskea??til(\gty,

I Intact 0 6,66 + 0,40

I Stress, day 4 0 9,61 £0,32

p<0,01

11 | Stress, day 4 + "EkSoVit" 0,430 8,16 £ 0,56
p<0,05; p1<0,05

IV | Stress, day 4 + quercetin 0,257 5,60 £ 0,28
p<0,05; p1<0,01

V | Stress, day 4 + ascorbic acid 0,257 7,20 £ 0,47
p>0,05; p1<0,05

p1— compared to group I; p2 — compared to group Il

Antielastase activity (AEA) was calculated using the formula:

AEA = (EA; —EA3) | 100,
(EA2—EA1)

EA;— elastase activity in group | (intact);

EA>— elastase activity in group Il (stress, day 4);

EAz— elastase activity in group 11 (stress+"EkSoVit")

AEA was calculated using a similar formula for group IV (stress + quercetin) and
group V (stress + vitamin C).

The antielastase efficacy (AEE) of the drugs was calculated using the formula:

_ (EA2—EA3(45)

AEE = =100,
(EA,—EA;)C

C — doses of drugs in g/kg of live weight of rats.



Research results
Table 1 presents data on drug doses and elastase activity. These data show that stress
significantly increases elastase activity, and all the studied drugs reduce it.

Table 2 presents the results of calculating the antielastase activity and antielastase
efficacy of the drugs.

Table 2. Antielastase activity (AEA) and antielastase efficacy (AEE) of antistressors in rat

femur on day 4 after stress

AEE,
NeNe Group AEA,% ] ]
%/g/kg live weight
i Stress + "EkSoVit" 49,15+3,82 114,3145,97
v Stress + quercetin 135,9348,29 528,91+22,90
\ Stress + ascorbic acid 81,19+6,13 315,91+12,65

These data show that antielastase activity is exhibited by drugs that lack direct
antielastase action, and their effectiveness in reducing the level of elastase activity in bone
tissue significantly exceeds the effect of drugs containing protease inhibitors.

The most effective antielastase agent was quercetin, which exceeded the drug
containing direct protease inhibitors by almost 5 times in its antielastase efficacy.

We believe that other sources of this enzyme, namely leukocytes and the intestine,
play a crucial role in the activation of elastase activity in rat bone tissue. Quercetin is known
to have anti-inflammatory properties, inhibiting leukocyte translocation and their secretion of
pro-inflammatory cytokines and destructive enzymes.

Perhaps these protective effects of quercetin depend on its extremely high antioxidant
activity, surpassing the protective effect of vitamin C by almost two times.

Conclusions

1. Stress causes activation of elastase activity in bone tissue.

2. The main reason for the increase in elastase activity may be the translocation of the
enzyme from leukocytes and the intestine.

3. The most active anti-elastase agent was the flavonoid quercetin, which does not

have a direct inhibitory effect on the elastase enzyme.
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