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Enzyme, A chronic experiment was conducted on rats. In these experiments, the

homeostasis, influence of irradiation on the activity of subdural enzyme secretion was

gamma irradiation.studied. According to the results obtained, gamma radiation suppresses the
synthesis of enzymes (amylase, lipase, and proteases) and proteins in the
pancreas depending on the dosage.

The relevance of the topic. In recent decades, the problem of radiation damage has
intensified. This is due to the widespread use of nuclear energy and radioactive substances in the
national economy, research institutes, and medicine [1]. Protein synthesis in the pancreas occurs
at a very high rate, and in this regard, it occupies only the second place after the mammary gland
[2]. 90% of these proteins are enzyme proteins, which are synthesized in acenotic cells. If we
count in dry form, 20 mg or 10" molecules of enzyme are synthesized per hour. Pancreatic juice
contains enzymes that hydrolyze all the macronutrients (protein, fat, carbohydrate) consumed by
humans, and their importance in the digestive process is very great [3]. The pancreas also
participates in their homeostasis through direct incretization [4] and rectum [5] of a certain
amount of enzymes.

It is known from the literature that the pancreas is relatively radioresistant [Fisher], and
there are no morphological changes even when exposed to a dose that causes radiation sickness
(700-1000 P). The decrease in exocrine function of the pancreas under in vivo irradiation can be
a consequence of the indirect influence of light-sensitive mechanisms [6], the suppression of
neurohumoral regulation of the digestive tract under the influence of irradiation, and the
violation of adrenergic and cholinergic balance [7].

Taking this into account, we aim to study the state of enzyme secretion and enzyme
homeostasis of the pancreas under the influence of hypokinesia and radiation.

Experimental technique on animals. A chronic experiment was conducted on rats.
These experiments investigated the influence of irradiation on the enzymatic activity of the
pancreas.

120 rats were used in the experiment. Experimental rats were irradiated with a
radionuclide source using a "Terabalt-80" remote radiotherapy device with a surface distance of
80 cm. Source activity - 10.170 cu. ROD (total irradiation). The irradiation dose is 0.86-0.85
Gy/min. The irradiation time is 3-4 minutes and 30 seconds. The amount of absorbed dose is 1,
2, 4, 6 Gray. The irradiated rats were decapitated under anesthesia after 1, 3, 7, 10, 20, 30, 45,
and 60 days. Enzyme activity was determined in relation to 1 gram of pancreatic tissue mass, and
it was found that the enzymes in blood and pancreatic tissue are interdependent.

The rats in the control group were not affected. The feeding of rats in the experimental
and control groups was the same: carbohydrate, protein, fat, and vitamin-rich foods.

2986 |Page



) THE INFLUENCE OF GAMMA IRRADIATION ON THE ACTIVITY OF THE BREZY
SEE] PH SECRETOR AND THE ENZYME HOMEOSTASIS OF THE MEAD
= SEEJPH Volume XXVI, S1, 2025, ISSN: 2197-5248; Posted:05-01-2025

Adult male and white rats weighing 150-200 g were used in the experiment. The rats
were kept in the vivarium of the department and fed with carbonaceous and protein feed. There
was always water in the cages of the rats.

Amylolitic activity was determined according to the A.M. Ugolev modification[8] of the
Smith-Roe method, lipolytic activity according to the Tith method,[9] total proteolytic activity
according to the Kunitz method,[10] total protein content according to the Lowry method.[11]

Analysis of the obtained results. The results obtained are reflected in Table 1. The
amylolytic activity of pancreatic tissue is reduced under the influence of gamma radiation. The
table shows that the decrease in this activity depends on the radiation dose.

One day after irradiation of the experimental rats at a dose of 1-2 Gray, the amylolytic
activity of pancreatic tissue remained at the level of the control group. The amylolytic activity of
pancreatic tissue in the experimental rats decreased to one degree or another three days after
irradiation. The maximum decrease in amylolitic activity was observed 7 to 10 days after
irradiation. On these days, the amylolytic activity of non-tissue tissue decreased by 25-40%
compared to the control group.

After 60 days after irradiation of the first and second Gray doses, the amylolytic activity of
non-tissue rats in the experiment was equal to that of the control group, i.e., they returned to their
original state.

It has been established that the change in amylolytic activity of pancreatic tissue depends
on the dose of y-radiation [22].

After administering a dose of 1 Gray, amylolytic activity in the tissue gradually decreased
until 10 days, falling to 60% compared to the control group, and again increased significantly
until 60 days, returning to its original state. Therefore, as a result of this dose of radiation, the
synthesis of amylase in the pancreas initially decreased slightly and returned to normal after 60
days.

Similar results were obtained for the activity of the amylase enzyme in the tissues of rats
exposed to 2 Gray y-radiation after 1 Gray dose, but significant differences were observed.
Firstly, the activity of the amylase enzyme in non-tissue tissue decreases to its maximum on the
7th day after irradiation with y-beam irradiation. Secondly, the change in the activity of this
enzyme has a wave-like appearance. In the case of a maximum decrease in amylase activity, a
further wave of decrease was observed in the middle without a steady increase day by day.

Even with irradiation at a dose of 4 Gray, the amylolytic activity of pancreatic tissue in
rats decreased, which became wavy during the observation period. The activity of this enzyme
decreased to its maximum (26%) on the 7th day after irradiation, and to its minimum (4%) on the
20th day. In the remaining days, amylolitic activity decreased by 7-17% compared to the control
group and did not return to its original state 60 days after irradiation. Therefore, amylase
synthesis in the pancreas of rats receiving y-radiation at a dose of 4 Gray is suppressed to a
certain extent, and it takes 60 days to return to its original state.

Gray's dose of irradiation had a strong effect on the experimental rats. One day after
irradiation, the amylolytic activity of the pancreas sharply decreased compared to the control
group (28%), slightly recovered on the 3rd day (13%), and in the following days, this indicator
decreased to 70% compared to the control indicator on the 30th day, which had a destructive
effect on rats.

1 One day after irradiation at a dose of 1 Gray, the amylolytic activity in the blood of rats
remained at the level of the control group, i.e., the enzyme activity did not change. Amylolytic
activity in the blood decreased by 3-4% on days 3, 7, and 30 after irradiation. A maximum (8%)
decrease in amylase levels in the blood was observed 10 days after irradiation. On the 20th, 45th,
and 60th days after irradiation, blood amylolytic activity returned to its original state, i.e., it was
equal to the indicator of the control group. Therefore, when irradiated at a dose of 1 Gray, the
activity of the amylase enzyme in the blood changes insignificantly, decreases slightly, and
returns to its original state within a short time, quickly recovering.
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2 Amylolytic activity in the blood of experimental rats irradiated at a dose of 2 Gray
decreased after 1 day compared to control, reaching its maximum level (16%) on the 7th day. On
the 45th day, the amylolytic activity of the blood of the experimental rats reached the indicators
of the control group, i.e., it returned to its original state.

The similarity of the results obtained from irradiation at doses of 1-2 Gray is due to a
linear decrease in amylolytic activity and a return to the original state on day 45, while the
difference between them is due to a greater decrease in the activity of this enzyme in rats
irradiated with a dose of 2 Gray compared to an increase in the dose, as well as a longer duration
of this reaction.

Amylolytic activity in the blood of rats exposed to 4 Gray doses decreased by 10-12% on
days 3, 7, and 45 after irradiation compared to control values. Sixty days after irradiation, the
activity of this enzyme in the blood did not return to its original state, remaining low by 3-6%
compared to the control.

Therefore, the change in amylolytic activity in the blood of rats after exposure to this
dose is more pronounced, and the decrease in amylolytic activity is more pronounced compared
to the results obtained after doses of 1-2 Gray.

y-irradiation, administered at a dose of 6 Gray, significantly reduced the activity of
amylase in the blood of experimental rats from the 1st day. One day after irradiation, the activity
of this enzyme was twice as low as in the control group, and this indicator decreased day by day,
reaching its maximum level on the 30th day and decreasing by 84-94% compared to the control,
which had a deleterious effect on rats.

Considering that the main source of the amylase enzyme in the blood is the pancreas
[12], in order to study the relationship between the pancreas and the blood of rats irradiated at
different doses in terms of changes in the activity of these enzymes, we compared the results of
amylolytic activity in the pancreas and blood of rats after irradiation and studied the obtained
correlation coefficients (Table-1).

Table 1
The dependence of amylolytic activity in pancreatic tissue and blood serum after exposure
to gamma radiation at different doses, the correlation coefficient

1 Gray 2 Gray 4 Gray 6 Gray

1day, n=40 0,85 0,67 0,82 0,63
3day, n=40 0,94 0,70 0,81 0,80
7day, n=40 0,94 0,90 0,90 0,70
10 day, n =40 0,88 0,99 0,95 0,27
20 day, n=40 0,81 0,88 0,81 0,62
30 day, n=40 0,63 0,90 0,85 0,82
45 day, n =30 0,79 0,86 0,81 -

60 day, n =30 0,82 0,93 0,85 -

Amylolytic activity in the blood underwent a slight change during irradiation of 1-4 Gray
compared to pancreatic tissue, i.e., the body activated mechanisms aimed at maintaining the
stability of this enzyme content in the blood - homeostasis. One of these mechanisms is the
intensity of this enzyme's incretion, and we believe that the level of amylase in the blood
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changed less due to the fact that the pancreas intensified this process. Due to the suppression of
the secretion of this enzyme under the influence of gamma radiation, amylase homeostasis has
changed from the original state.

The incression process was also sharply reduced due to the fact that the gamma radiation
dose of 6 Gray strongly inhibited the secretion of the amylase enzyme.

As a result, the activity of the amylase enzyme in the blood initially decreased by 1.7
times compared to the activity of this enzyme in the pancreatic tissue, and over time, this ratio
decreased by 4 times.

The correlation coefficient is always positive, but this coefficient does not always have
the same magnitude, some days after irradiation at different doses are low, others are average,
and in many cases it is high. This leads to the conclusion that the pancreas is one of the main
sources of amylase in the blood. In the dynamics of observations, the results of changes in
secretory and incretory processes are reflected in the correlation coefficients between blood and
pancreatic tissue.

The amylolytic activity in the blood of all irradiated rats changed depending on the dose
of radiation. As the dose increased, we observed a greater decrease in the activity of this enzyme
in the blood. At a dose of 1 Gray, amylase activity in the blood decreased by 2.5-8% compared
to the control group, while at a dose of 2 Gray it decreased by 3-16%, at a dose of 4 Gray by 5-
12%, and at a dose of 6 Gray it decreased sharply.

The decrease in amylolytic activity in the blood depends on several factors. First,
radiation suppresses enzyme synthesis in the pancreas [13]; there is a certain degree of disruption
in the hemodynamics of the irradiated organ [14], changes in the permeability of the
histogematic barrier as a result of a violation of the structure of the capillary epithelium [15]
determine the concentration of this enzyme in the blood [16,17].

The inactivity of lipase, one of the enzymes of the pancreas [18], was also confirmed in our
experiments.

Lipolytic activity in pancreatic tissue remained at the level of the control group indicators
when experimental rats were given y-radiation at a dose of 1-2 Gray. Therefore, irradiation at a
small dose does not affect the secretion of this enzyme.

One day after rats were irradiated at a dose of 4 Gray, the lipolytic activity of pancreatic
tissue decreased more than twice compared to the control. On the 7th-10th day, this indicator
was almost three times lower than the control, if this indicator was expressed in percentages
compared to the control, it was 34-36%, and the lowest indicator of lipolytic activity of
pancreatic tissue after irradiation was observed on the 10th day. In subsequent days, despite a
slight increase in lipolytic activity in the tissue, it did not return to its original level.

60 days after irradiation, this indicator was almost twice as low as the control. Therefore, y-
irradiation at this dose has a sharply inhibitory effect on the process of lipase secretion in the
pancreas of rats in the experiment, and even on the 60th day, the synthesis of the lipase enzyme
is almost twice as slow compared to the initial state.

After 1 day of y-irradiation at a dose of 6 Gray, lipolytic activity in the pancreatic tissue
of rats decreased by 3 times compared to the control. In the last 30 days after irradiation, the
change in the activity of the enzyme lipaza has a wavy appearance, slightly increasing and
decreasing. After 20-30 days of irradiation, the lipolytic activity of pancreatic tissue decreased
fourfold compared to the control.

Experimental rats irradiated at a dose of 6 Gray did not live longer than 30 days.

When irradiated at a dose of 1-2 Gray, the activity of the lipolytic enzyme in the blood
remained unchanged, as in pancreatic tissue.

Therefore, these doses of y-radiation do not affect the synthesis of the enzyme lipase in
the pancreas and its inclusion in the blood.

Lipolytic activity in the blood of rats irradiated at a dose of 4 Gray initially decreased by
30%. It remained in this state for 1-3 days after irradiation. That is, it was 70% in percentage
terms compared to the control group. On the 7th-30th day, changes were observed, gradually
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returning to the original state. Lipolytic activity in the blood on the 30th day after irradiation was
90% compared to the control. However, on the 45th day, this indicator was 25-27%, and on the
60th day, it was 15%.

The dynamics of changes in lipolytic activity in pancreatic tissue and blood after
irradiation differed from each other. In bez tissue, this indicator decreased by 2 times the next
day after irradiation compared to the control, remaining the same on the 60th day, and only on
the 7th-10th day did the lipolytic activity of bez tissue decrease further.

The dynamics of changes in this enzyme in the blood after irradiation were different.
Compared to the initial control, the percentage was 70%, and after 30 days, the recovery trend
changed, but after 45-60 days, it sharply decreased.

Therefore, irradiation does not have the same effect on the secretion and incretion of the
enzyme lipase. Initially, the lipas secretion was more inhibited and less affected by its incretion,
but after 45 days, the incretion process slowed down.

Changes in lipolytic activity in the blood during irradiation at a dose of 6 Gray are
characterized by a decrease every day. However, this decrease was not linear, but wave-like. The
highest value was observed 1 day after irradiation (61% relative to the control), while the lowest
value was observed on the 30th day (12%). On the 3rd day after irradiation, the activity of this
enzyme in the blood was 25% compared to the control, and on the 7th day, this indicator slightly
recovered, i.e., compared to the control

The relationship between pancreatic tissue and blood lipolytic activity after exposure to
gamma radiation at different doses can be judged by the magnitude of correlation coefficients.

This leads to the conclusion that the main source of lipase in the blood is the pancreas,
and depending on the state of the organism, the secretory and incretory processes in this gland
change dynamically.

Irradiation at different doses had a different effect on the activity of total proteolytic
enzymes in the pancreas of rats.

Proteolytic activity in the pancreatic tissue of rats remained unchanged 1, 3, and 7 days
after irradiation at a dose of 1 Gray. Ten days after irradiation, the proteolytic activity of non-
tissue tissue reliably decreased by 18% compared to the control. On the 20th day, this indicator
returned to the control level. On the 30th and 45th days, overall proteolytic activity again reliably
decreased and returned to its original state on the 60th day.

Therefore, y-irradiation at a dose of 1 Gray has an inhibitory effect on the secretion of
proteolytic enzymes in the pancreas. This inhibitory effect was manifested differently in the days
after irradiation, and this inhibitory effect was observed after 10 days, returning to its original
state on the 60th day.

The effect of y-irradiation at a dose of 2 Gray was somewhat different. In this dose, after
irradiation, the synthesis of the proteolytic enzyme in the pancreas was inhibited, initially the
activity of the proteolytic enzyme decreased sharply (by 37%) compared to the control, and
gradually this indicator increased day by day, reaching the control level on the 45th day.

The final result of y-irradiation at a dose of 4 Gray was characteristic. The next day after
irradiation, proteolytic activity in the pancreatic tissue significantly decreased. This indicator
decreases by 13% compared to the control. On the 3rd and 7th days after irradiation, the same
level of proteolytic activity remained in the tissue without irradiation.

On the 10th day, this activity decreased by 17% compared to the control. From the 20th to
the 60th day, the proteolytic activity of non-tissue tissue was almost four times lower than in the
control group.

One day after irradiation with a Gray dose, proteolytic activity in the non-tissue of rats
decreased by 29%, and on the 30th day, this indicator decreased by 2 times compared to the
control.

Therefore, all doses of irradiation we used in the experiment (1, 2, 4, 6 Gray) inhibit the
synthesis of a proteolytic enzyme in the pancreas. However, the degree and dynamics of this
inhibition vary depending on the dose being affected.
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Our results clearly show that the change in total protein content in pancreatic tissue
depends on the dose of gamma radiation. The total protein content in pancreatic tissue,
calculated in absolute numbers, did not change after y-irradiation in doses of 1, 2, 4 Gray.
However, when calculated in percentages relative to the control values, it was found that the total
protein content in the non-tissue significantly decreased on the 10th and 20th days after y-
irradiation, administered at a dose of 1 Gray. The same result was observed after the
administration of a dose of 2 Gray. The total protein content in the pancreatic tissue of
experimental rats affected by Gray dose remained at the level of the control group indicator in
both methods, both in absolute and percentage terms.

It was found that after y-irradiation at a dose of 6 grays, the total protein content in the
pancreatic tissue of the experimental rats reliably decreased compared to the control, and after
irradiation, this indicator decreased over time, and on the 30th day, it was almost doubled
compared to the control.

The change in the total protein content in the blood after exposure to gamma radiation at
different doses was somewhat different.

Firstly, y-irradiation at all doses we used in the experiment reduced the amount of total
protein in the blood, and even after 60 days of single irradiation, this indicator did not return to
its original state in the blood.

Secondly, the change in the amount of total protein in the blood at each dose has its own
characteristics. After y-irradiation, administered at a dose of 1 Gray, it was found that the total
protein content in the blood decreased significantly from day 1 compared to the control, and
remained the same on day 60.

The total protein content in the blood of rats exposed to the 2nd Gray dose decreases
from the 2nd day after irradiation, and this indicator reaches its minimum on the 60th day.

The total protein content in the blood of rats irradiated with a Gray dose decreased by 40%
from day 1 compared to the control and remained in this state for up to 10 days. Starting from
the 20th day after irradiation, there was a slight shift in the total protein content in the blood

towards the initial state, but even on the 60th day, this indicator remained low compared to the
control.

The strongest changes were observed in the blood of y-irradiated rats at a dose of 6 Gray.
The total protein content in the blood decreased by 40% on the first day after irradiation of these
rats and by 58-60% on the 30th day compared to the control indicator.

Changes in the total protein content in pancreatic tissue were observed depending on the
dose of irradiation. The total protein content in pancreatic tissue remained unchanged upon
irradiation in doses of 1, 2, and 4. It was established that after irradiation of the experimental rats
at a dose of 6 Gray, the total protein content in the pancreatic tissue reliably increased day by day
and decreased by half on the 30th day compared to the control. Due to the fact that the main part
of the proteins synthesized in the pancreas is the enzyme protein [19,20], a decrease in enzyme
protein synthesis [21] depending on the dose of irradiation effect may have led to a decrease in
the total protein content in the non-tissue.

Based on our results, it can be concluded that gamma irradiation, depending on the dosage
administered, suppresses the synthesis of enzymes (amylase, lipase, and proteases) and proteins

in the pancreas, as well as their (amylase and lipase) concentration in the blood.

2991 |Page



) THE INFLUENCE OF GAMMA IRRADIATION ON THE ACTIVITY OF THE BREZY
SEE] PH SECRETOR AND THE ENZYME HOMEOSTASIS OF THE MEAD
= SEEJPH Volume XXVI, S1, 2025, ISSN: 2197-5248; Posted:05-01-2025

References

1. Bezobrazova V.N. Age and individual characteristics of cerebral circulation in
children aged 7-15 years, permanently residing in radioactive contamination zones // Physiology
of human development. Proc. conf. dedicated to the 55th anniversary of the Institute of Age
Physiology of the Russian Academy of Education. - Moscow, 2000. - P. 91.

2. Boger M.M. Methods for studying the pancreas. - Novosibirsk: Nauka, 1982. - 240 p.

3. Gundarova O.P. State of nucleic acids of cerebellar neurons after g-irradiation in
small doses // Morphology. - St. Petersburg, 2010. - Vol. 137, No. 4. - P. 63.

4. Gundarova O.P., Fedorov V.P., Afanasyev R.V. Reaction of neurons of the cerebellar
cortex to low radiation exposure // Morphology. - St. Petersburg, 2009. - Vol. 136, No. 4. - P. 44.

5. Gundarova O.P., Fedorov V.P., Terezan O.Yu. Ecological neuromorphology of the
central nervous system under the influence of ionizing radiation with different dose rates //
Morphology. - St. Petersburg, 2008. - VVol. 133, No. 2. - P. 37.

6. Gundarova O.P. State of nucleic acids of cerebellar neurons after g-irradiation in low
doses // Morphology. - St. Petersburg, 2010. - Vol. 137, No. 4. - P. 63.

7. Erofeeva L.M. Comparative characteristics of morphological changes in the thymus
after irradiation with gamma rays and accelerated carbon ions // Morphology. - St. Petersburg,
2008. - v. 133, No. 2. - P. 45. (66)

8. Ershov AV, Sherbak NP Changes in the innervation of the stomach of rats under
chronic exposure to ionizing radiation in small doses // Morphology. - St. Petersburg, 2000. - v.
117, No. 3. - P. 45.

9. Zhukova MA, Ablekovskaya ON, Zhadan SA, Amvrosyev AP Reaction of
endothelial cells of blood capillaries of some endocrine organs of rats to irradiation during
embryogenesis // Morphology. — Saint Petersburg, 2002. — v. 121, Ne 2-3. — P. 54,

10.Zufarov K.A. Features of the secretory cycle of acinar cells under experimental and
pathological conditions / In the book: Enzyme secretory activity of digestive glands and its
regulation. — Tashkent; Medicine, 1974. — P. 100-102.

11.Korotko G.F. Secretion of the pancreas. — Krasnodar: Kuban State Medical
University, 2005. — 312 p.

12.Korotko G.F. Endosecretion of enzymes in the modulation of the digestive tract //
Rus. journal of gastroenterology. hepatology. coloproctology. — 2005. — Ne 5. — P. 97-104.

13.Lapsha V.I., Bacharova V.N., Utkina L.N., Tsykhun G.F. Morphofunctional changes
in the digestive and endocrine systems under the combined action of ionizing radiation and
clinical factors in small doses // Archives of Anatomy, Histology, Embryology. — St. Petersburg,
1996. —v. 109, Ne 2. — P. 66.

14.Makarova O.A., Vasileva L.S. Myelopoiesis under stress and its limitation with the
help of GHB // Actual issues of experimental and clinical morphology: Collection of scientific
papers. — Tomsk, 2002. — issue 2. — P. 143-144. 15. Materiy L.D., Goncharov M.l
Morphological changes in the liver of mouse-like rodents from the Chernobyl accident zone //
Morphology. - St. Petersburg, 1998. - No. 2. - P. 78.

15.Pal'tsev M.A., Ivanov A.A., Severin S.E. Intercellular interactions. 2nd ed. - M.:
Meditsina, 2003. - 288 p.

16.Ransberger K., Noy S. Enzymes and enzyme therapy. - Munich, 1994. - 243 p.

17.Structural and functional state of the pancreas and some of its hydrolases during
irradiation // Radiobiology. - M., 1979. - No. 1. - P. 60-65. 19. Ugolev A.M. Evolution of
digestion and principles of evolution of functions / Elements of modern functionalism. L.:
Nauka, 1985. - 544 p.

18.Fedorov V.P. Study of disorders developing under the combined action of ionizing
radiation and stress // Pat. physical and exp. therapy. - Moscow, 1997. - No. 1. - P. 31-33.

19.Fedorov V.P., Afanasyev R.V., Gundarova O.P., Sgibneva N.V., Maslov N.V.

2992 |Page



THE INFLUENCE OF GAMMA IRRADIATION ON THE ACTIVITY OF THE BREZY

gEl\pH SECRETOR AND THE ENZYME HOMEOSTASIS OF THE MEAD
= SEEJPH Volume XXVI, S1, 2025, ISSN: 2197-5248; Posted:05-01-2025

Morphological and functional state of brain neurons under elevated radiation background //
Morphology. — Saint Petersburg, 2010. — v. 137, Ne 4. — P. 200.

20.Fedorov V.P., Kochetov V.A., Terezan O.Yu., Fursina N.A. Structural and functional
changes in neurons in the brain of white rats exposed to ionizing radiation // Morphological
statements (appendices). — Moscow-Berlin, 2004. — Ne 1-2. — P. 109.)

21.Fedorov V.P., Ushakov I.B., Fedorov N.V. Neuromorphological effects in syndrome-
similar states in narcology and radiobiology // Morphology. — Saint Petersburg, 2010. — v. 137,
Ne 4. —P. 200.

22.Saidolimovna, K. S. (2023). STRUCTURE OF THE ENZYME AMYLASE,
FUNCTION IN THE BODY, MECHANISM OF RECIRCULATION. Journal of Social
Sciences and Humanities Research Fundamentals, 3(05), 40-42.

2993 |Page



