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Annotatsiya

Turli yoshdagi kalamushlar me’da osti bezi fermentlar sekretsiyasi va gomeostazining
shakllanishga oziqlanishning ta’sirini o’rganishdan iborat. Tajribalar institut vivariysidagi turli
yoshdagi (15 kunlik, 1 oylik, 1.5 oylik, 2 oylik, 3 oylik va 4 oylik) oq, zotsiz, erkak
kalamushlarda bajarilgan. Kalamushlar me’da osti bezi gomogenati va qonidagi amilolitik va
lipolitik faolliklar o’rganilgan.

Olingan natijalarga ko’ra kalamushlar yoshi ulg’aygan sari me’da osti bezi to’qimasi
amilolitik faolligining ortish keskinligi yuqoriroq darajada amalga oshdi. Yosh kalamushlarda
yetuklariga nisbatan amilolitik fermentning qonga inkretsiya darajasi yuqoriroq bo’ldi.
Kuzatuvimizdagi kalamushlarning har bir yoshga ulg’ayishi davomida ma’lum darajada lipolitik
faollikni bir xil ortishi kuzatildi. Ogsilga boy ovqat bilan ozuqlantirilgan kalamushlarda har
ikkala fermentlar (amilaza, lipaza) faolligining postnatal ontogenezda shakllanishi tezlashdi.
Kalit so’zlar

amilaza, lipaza, amilolitik faollik, lipolitik faollik, ferment gomeostazi, postnatal ontogenez.

AHHOTANUA

W3ydenne BIMSHHUS NHTAaHUS Ha (QOpMHUpOBaHUE CEKpenuu (EPMEHTOB W T'OMEOCTas3a
MOJDKEITYIOYHON KeNle3bl Y KPBhIC Pa3HOro BO3pacTa. DKCIEPUMEHTHI MPOBOJIUINCH Ha OENbIX
OecnopoAHBIX KpbIcax pa3Horo Bo3pacta (15 nuei, 1 mecsn, 1,5 mecsua, 2 mecsina, 3 mecsia u 4
Mecsilla) B BUBAPUU HMHCTUTYTA. M3ydeHa aMUIONMTHYECKas U JIUIMOJUTHUYECKas aKTUBHOCTH
TOMOT'€HATA TIOJ[)KEITYIOYHOH JKeJIe3bl U KPOBH KPBIC.

CornacHO TMOJIyYEHHBIM  pe3ysibTaTaM, pPE3KOCTh MOBBIIICHUS  aMHJIOJIUTUYECKOM
AKTUBHOCTH TKaHU TIOJDKEITYIOYHON KeJie3bl M0 Mepe B3POCICHHS KpBIC ObLia BhIIE. Y
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MOJIOZIBIX KPBIC YPOBEHb MHKPELUH aMWJIOIUTHYECKOro (pepMeHTa B KPOBb OBLI BBILIE, YEM Y
B3pocibIX. Habmiomaemoe HamM yBEeTWUYCHHE JIMIOJUTHYECKOM AaKTHBHOCTH KpbIC B
OTIPENIeICHHONW CTENeHH OBUIO OJMHAKOBBIM C KaXIbIM BO3PAacTOM. Y KpBIC, MOIyYaBIINX
Ooratyro 6€IKOM MHUIILY, YCKOPUIOCh (hOPMHUPOBAHHE aKTUBHOCTH 000MX (PEPMEHTOB (aMUIIA3hI,
JUna3bl) B IOCTHATAIBHOM OHTOTE€HE3E.

Kirouessble ciioBa

amMmiasa, JIMnasa, aMWIOIUTHYECKash aKTUBHOCTh, JIMIOJWTHYECKas AaKTHBHOCTb,
(epMEeHTHBII roMeocTa3, IOCTHATAIBHBIA OHTOTEHE3.

Abstract

The purpose of the study is to study the influence of nutrition on the formation of pancreatic
enzyme secretion and homeostasis in rats of different ages. Experiments were conducted on
white, outbred, male rats of different ages (15 days, 1 month, 1.5 months, 2 months, 3 months,
and 4 months) in the institute's vivarium. The amylolytic and lipolytic activity of pancreatic
homogenate and blood in rats was studied.

According to the obtained results, the intensity of the increase in the amylolytic activity of
pancreatic tissue was higher with age in rats. In young rats, the level of amylolytic enzyme
incorporation into the blood was higher than in adult rats. It was observed that the lipolytic
activity of the rats under our observation increases uniformly to a certain extent with each age. In
rats fed protein-rich food, the formation of the activity of both enzymes (amylase, lipase) in
postnatal ontogenesis accelerated.

Keywords

amylase, lipase, amylolytic activity, lipolytic activity, enzyme homeostasis, postnatal
ontogenesis.
Relevance of the work

Digestive gland enzymes a-amylase, lipase, creatine kinase, and acid phosphatase play a key
role in the hydrolysis of nutrients, ensuring effective digestion and metabolic adaptation of food.
Their activity in blood serum is an important biochemical marker reflecting the state of the
pancreas, salivary glands, liver, and other organs involved in metabolism.

The activity of these enzymes changes with age due to physiological processes of
ontogenesis, including the maturation of the digestive system in children, the stabilization of
metabolism in adults, and involutional changes in the elderly. These changes are associated with
age-related changes in the secretory activity of the digestive glands, hormonal regulation,
metabolism, and tissue homeostasis.

For example, in newborns and infants, the activity of pancreatic enzymes is reduced due to
the underdevelopment of the pancreas, while in elderly people, the decrease in activity is often
associated with atrophy of acinar cells and tissue fibrosis. These features indicate the importance
of determining age-specific data ranges for the correct interpretation of laboratory data. The
study of enzymatic activity depending on age improves the diagnosis of pathologies such as
pancreatitis, myocardial infarction, or oncological diseases, as well as allows for the
identification of subclinical disorders, contributes to the development of personalized approaches
to prevention and treatment.

In 2017, Penjoyan G.A., Model G.Yu. and others conducted a study aimed at assessing the
potential of the newborn's digestive tract by analyzing amniotic fluid, umbilical cord and
maternal blood serum, as well as digestive gland hydrolases in the newborn's stomach [6].

The authors note that lactotrophy in newborns and infants on natural feeding requires the
participation of hydrolytic enzymes of the digestive glands and small intestine for the digestion
of milk and complementary foods [1, 2, 3, 4, 7].
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This is a necessary condition for the normal growth and development of the child during
breastfeeding and mixed feeding. Assessment of the digestive potential of newborns allows
predicting the effectiveness of digestion.

Purpose of the work

To study the influence of nutrition on the formation of pancreatic enzyme secretion and
homeostasis in rats of different ages.

Experimental methods on animals: The experiments were conducted on white, outbred, male
rats of different ages in the institute's vivarium. The rats of the control group were fed mixed
feed (containing protein, fat, carbohydrates), the first experimental group was fed only bread, the
second experimental group bread and butter, and the third experimental group, like the control
group, was additionally fed boiled egg white.

After reaching a certain age (15 days, 1 month, 1.5 months, 2 months, 3 months, and 4
months), they were decapitated under anesthesia, and the pancreas was isolated from them. The
blood isolated during decapitation was collected in special test tubes. The glands were mixed
with a physiological solution in a 1:10 ratio, from which a homogenate was prepared.
Amylolytic and lipolytic activity in the filtrate and blood serum were determined by the
calorimetric method. The obtained results were compared with the indicators of 4-month-old
adult rats.

Analysis of the obtained results.

Changes in the activity of digestive enzymes, growth and development of the digestive tract,
the formation of regulatory processes, metabolic shifts, and the influence of the external
environment depend on physiological processes in the body. Enzyme activity depends on the
formation of organs in young organisms and on metabolic stability in mature organisms.

Table 1

The indicator of the hydrolytic enzymes in the blood serum and the homogenate of the
pituitary gland in mice of different ages fed with mixed feed (M+m) (control group)

The age of Pancreatic homogenate Blood serum
rats Amylase Lipase Amylase Lipase
15 days 143,3+£12,8%* 59,0+6,8* 30,4+2,6* 28,2+1,6*
1 month 280,2+25,0* 150,2+18,3* 49,342 3% 27,1+2,0%*
1.5 months 284,2+16,7* 146,8+10,2* 51,2+4,8* 31,0+1,5%*
2 months 527,0+£3,7* 184,3+4,1* 70,6+11,2* 43,4+6,6*
3 months 909,0+48,9* 202,5+13,0%* 86,7+3.,3 53,34+0,5*
4 months 1405,8+127, 262,5+16,1 96,1+3,0 68,2+1,4
5

Note: * differences in enzyme activity in rats of different ages compared to 4-month-old rats

are reliable.

697

https://www.ijmrd.in/index.php/imjrd/




INTERNATIONAL MULTI DISCIPLINARY JOURNAL FOR RESEARCH &

DEVELOPMENT
eISSN 2394-6334 Volume 13, issue 01 (2026)

Among the animals we studied, the most mature were 4-month-old rats, the indicators of
which were compared with the indicators of animals of other ages. Because all functions in the
body of 4-month-old rats, including the secretory activity of the pancreas and enzyme
homeostasis, are fully formed.

The activity of the enzymes studied in our experiments is not the same in the pancreatic
homogenate and blood serum of 4-month-old rats (Table 1), the amylolytic activity in the
pancreatic tissue homogenate is almost 5.5 times higher than in blood serum, since the
amylolytic activity in the blood mainly consists of pancreatic (P) and salivary (S) a-isoamylases.
The P-type, which is secreted only by the pancreas, is organ-specific, while the S-type, in
addition to the salivary glands, is found in tears, sweat, amniotic fluid, lungs, the epithelium of
the testes, and fallopian tubes [5].

The presence of a-amylase in blood flow, observed in normal and pathological conditions, is
a phenomenon that has been studied for decades. The level of amylase in blood serum serves as
an important diagnostic marker, especially in diseases of the pancreas (acute and chronic
pancreatitis), salivary glands, obstruction of the glandular ducts, and damage to the intestinal
mucosa. The mechanisms of amylase transport into the blood include duacriny - a process by
which the exocrine cells of the salivary glands and pancreas perform an endocrine function,
secreting the enzyme simultaneously into the digestive tract and bloodstream, as well as the
partial absorption of amylase into the blood from the ducts or small intestine [10].

Our results showed that the ratio of pancreatic homogenate and amylolytic activity in blood
serum of rats of different ages differs sharply from these indicators in adult rats; if the amylolytic
activity in the pancreatic homogenate of 15-day-old rats was equal to one-tenth of this indicator
in adult rats, then in adult and 15-day-old rats this activity in the blood was one-third.
Consequently, the “leakage” of the amylolytic enzyme into the blood is higher in young rats than
in adults.

Age-related changes in the amylolytic activity of the pancreas and blood serum of the rats
under our direct observation became more pronounced as they approached the level of maturity.
If from 15 days to 1, 1.5 months the amylolytic activity of pancreatic homogenate increased to
10%, then in 2-month-old rats it increased by 17%, in 3-month-old rats by 30%, and in 4-month-
old, adult rats by 35%. This is, of course, due to the fact that as rats mature, the intensity of
metabolism in their body changes to ensure growth and development, and the secretory process
of the digestive glands increases.

The age-related increase in amylolytic activity in the blood differed from that of glandular
tissue. From 15 days to 1 month, the amylolytic activity in the blood of rats increased by 63%,
and at the next 2 months, compared to the previous age, it increased by 45% at 2 months, by
22% at 3 months, and by 10% at 4 months. Consequently, the formation of the amylolytic
enzyme in the blood during postnatal ontogenesis proceeds differently than in glandular tissues,
that is, the introduction of this enzyme into the blood of young rats is more intensive than in
adult rats.

Lipases are a family of enzymes that catalyze the hydrolysis of triglycerides to free fatty
acids and glycerin. They are active in various tissues: liver lipase is expressed in the liver,
hormone-sensitive lipase in adipocytes, lipoprotein lipase in vascular endothelium, and
pancreatic lipase in the small intestine [9].

The second enzyme we studied is lipase, pancreatic lipase, activated by bile acids and
colypase, plays a key role in the digestion of fats and the absorption of fat-soluble vitamins (A, D,
E, K). It also affects the pathogenesis of fatty necrosis, acute and chronic pancreatitis. Lipases
also participate in the mechanism of action of cholesterol-reducing drugs.
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According to our results, the content of lipase in pancreatic homogenate and blood serum is
several times lower than that of amylase. This, of course, indicates the uneven intensity of
carbohydrate and fat metabolism in the body. In mature (4-month-old) rats, the lipolytic activity
of pancreatic homogenate and blood serum is not the same, in the blood this activity is almost 4
times lower than in glandular tissue, since the main source of serum lipase is the pancreas, which
is produced in small quantities by the stomach, intestines, leukocytes, and lungs [8].

As can be seen from Table 1, the lipolytic activity in the pancreatic homogenate of adult and
15-day-old rats is in the ratio of one-fourth. The ratio of lipolytic activity in the blood of adult
and 15-day-old rats is similar. Consequently, during the formation of postnatal ontogenesis, the
ratio of lipolytic activity of glandular tissue and blood is preserved.

The formation of lipolytic activity in the pancreas and blood of the rats under our
observation in postnatal ontogenesis differed from the formation of amylolytic activity. As the
rats under our observation grew older, the activity of enzymes in the pancreas and blood
increased. The degree of increase in amylolytic activity in the gland varied at different ages, i.e.,
this increase was higher in the main 3- and 4-month-old rats. Changes in lipolytic activity were
uniformly linear, i.e., with age changes in the rats under our observation, a certain increase in
this activity was observed with each age increase.

When feeding experimental rats with various feeds, a peculiar formation of pancreatic
homogenate and blood enzymes in postnatal ontogenesis was observed. The results obtained in
rats fed only bread, bread+butter showed changes similar to the control group. Mixed feed
(carbohydrates, fats, protein) + boiled egg white accelerated the formation of both enzymes in
postnatal ontogenesis in rats. The amylolytic activity of pancreatic homogenate in 1-month-old
rats was 2.5 times higher than in 15-day-old rats, and in experimental animals in subsequent
periods this indicator increased by 1.5 times per month, and the formation of homeostasis of this
enzyme was completed.

Postnatal formation of homeostasis of amylolytic activity in the blood proceeded somewhat
differently, in 1-month-old rats this activity increased by 2.2 times compared to 15-day-old rats.
In the subsequent 2 and 3-month periods, the amylolytic activity in the blood increased by 20%,
7%, and 10% compared to the previous age, i.e., the change in amylolytic activity in the blood
manifested as a wave.

The second enzyme we studied was lipase, and we determined the activity of this enzyme in
the pancreatic tissue homogenate and blood serum of rats of different ages in our observation.
The formation of pancreatic homogenate lipolytic enzymes in postnatal ontogenesis was
proposed and acquired a wave-like appearance. Increased lipolytic activity of the glandular tissue
occurred mainly at the age of one month. The lipolytic activity of pancreatic homogenate in 1-
month-old rats increased by 3.2 times compared to 15-day-old rats. In the subsequent 2-3-month
periods, this activity increased by 7% and 2% compared to the previous age, while in 4-month-
old rats it increased by 26% compared to 3-month-old rats.

If we consider the formation of lipolytic activity in the blood, the direction of changes in the
pancreatic tissue homogenate is preserved, but slightly different from it, that is, it was found that
this activity in the blood of 1-month-old rats increased by 2.7 compared to 15-day-old rats.
Changes in lipolytic activity in the blood of animals of the next age compared to the previous age
increased by 41% in 2-month-old rats and almost reached the indicators of adult rats. Thus, the
lipolytic activity in the blood of experimental rats fed with additional protein increased to adult
levels in the first 2 months of life.

From the results obtained, the following conclusions can be drawn:

1. In young rats, the intensity of "leakage" of the amylolytic enzyme into the blood is higher
than in adult rats;
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2. As rats mature, the intensity of the increase in amylolytic activity of pancreatic tissue
increases.

3. The level of difference in lipolytic activity in the glandular tissue and blood of rats of all
ages is preserved.

4. The change in lipolytic activity was uniformly linear, i.e., during the change in age of the
rats we observed, a certain increase in this activity was observed with each age.

5. In rats fed protein-rich food, the formation of the activity of both enzymes (amylase,
lipase) in postnatal ontogenesis accelerated.
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