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The article presents and analyzes data from an experimental study conducted on white
rats in females and males of reproductive age. The purpose of the study to study the
morphometric and histological changes in the parenchyma of the lymph nodes of rats
under the high-calorie diet (HCD) and with the correction of melatonin. The study was
performed on 80 white rats of reproductive age. Microanatomy of the structural
components of lymph nodes of white rats under physiological norms was examined in
10 intact animals. Experimental animals are divided into 5 groups. Statistical processing
of digital data was performed using "Excel" software and "STATISTICA 6.0" using the
parametric method. Eight weeks after HCD, there was a significant decrease in the
relative area of the cortical substance in the parenchyma of lymph nodes of white rats
of males and females by 10.3 % and 8.3 %, respectively, and an increase in the relative
area of the medullary substance by 16.1 % and 13.2 %, respectively, greater than the
intact animal group parameter. Corticomedullary index (CMI) decreased by 22.9 % and
19.0 %. After six weeks of HCD and the next six weeks of standard vivarium diet and
melatonin administration, the relative area of cortical substance in the parenchyma of
lymph nodes of white rats in males and females was 2.0 % and 2.9 %, respectively,
greater than the parameters of the intact group of animals. Accordingly, the relative
area of the medullary substance is 3.1 % and 4.6 % less than the parameters of the
intact group of animals. CMI in both male and male rats was 5.1 % and 7.6 %, respectively,
greater than the intact animal group parameter. Under the conditions of melatonin
correction, it was found that on the histological preparations of lymph nodes the vein
and artery were full-blooded. Empty hemocapillaries with thickened wall are observed.
In the paracortical region, the number of high endothelial capillary venules decreases.
Thus, long-term administration of melatonin improves the morphometric parameters of
the parenchyma of the lymph nodes of rats, restores the morphological structure of the
organ.
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Introduction

Obesity is a risk factor for human health. This is a complex
medico-social problem of today, as most overweight people
do not see this condition as a real threat to health [9, 11, 22].
The current issue is the study of the effect of obesity on
organs and tissues, as well as the possibility of correction
of these changes [1, 14, 15]. Of particular interest are the
organs of the immune system, in particular lymph nodes,
which provide protection of the body against genetically
foreign cells and substances coming exo- or endo-pathways
[6, 7, 13, 18, 20]. They are also called biological "filters".

In most cases, a high-calorie diet is used to develop
experimental obesity. We choose sodium glutamate as a

dietary supplement to the standard vivarium diet. The
monosodium salt of glutamic acid (glutamate sodium),
known as the "flavor enhancer”, is used in most groceries.

Melatonin, a pineal hormone, was selected for correction.
It is an important regulator of sleep and circadian rhythms
[4, 16, 19, 24]. Melatonin (N-acetyl-5methoxytryptamine) is a
hormone synthesized by pinealocytes of the epiphysis under
the control of the suprachiasmatic nucleus of the
hypothalamus (the principal driver of circadian rhythms) [5,
12, 17]. It can also be formed in the heart, kidneys, digestive
canal, genitals and other cells [2]. Interest in the healing
properties of melatonin increased when it was noted that it
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was not only found in humans but also identified in many
foods - olive oil, tomatoes, fish, wine and others [8].

Aim of the study: to study the morphometric and
histological changes of the parenchyma of the lymph nodes
of rats under high-calorie diet and with melatonin correction.

Materials and methods

The study was conducted on 80 white rats females and
males of reproductive age (2.5-6.5 months) weighing 120-
280 g.

The structure of lymph nodes of white rats under normal
conditions was examined in ten intact animals. All
experimental animals were divided into 5 groups: the first
group (10 animals), which were fed HCD for 8 weeks; the
second group (10 animals), which were fed a HCD for 8
weeks and then transferred to a standard vivarium diet (for
8 weeks); a third group (10 animals) fed a HCD for 6 weeks,
then transferred to a standard vivarium diet and
administered melatonin for 2 weeks; the fourth group (10
animals) and the fifth group (10 animals) are similar to the
previous one, but melatonin was administered for 4 and 6
weeks, respectively. Each group consisted of 5 male rats
and 5 female rats. HCD was achieved by adding 0.07 g/kg
of rat body weight to food glutamate. The dose of melatonin
was 10 mg/kg of body weight of the rat. The drug was
administered orally daily in the afternoon at the same time.
The control was served by 20 white rats who received a
standard vivarium diet instead of the high-calorie diet.

All the test animals were in the vivarium of Danylo
Halytsky Lviv National Medical University. The studies were
carried out in accordance with the provisions of the
"European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific
Purposes" (Strasbourg, 1986), Council of Europe Directive
86/609/EEC (1986), Law of Ukraine No. 3447-1V "On the
protection of animals from ill-treatment", general ethical
principles of animal experiments approved by the First
National Congress of Ukraine on Bioethics (2001).

Morphometric studies were performed on histological
specimens stained with hematoxylin and eosin, as well as
with Heidenhain's azan using Videotest-5.0, KAAPA Image
Base, Stepanizer and Microsoft Exel on a personal
computer.

Statistical processing of digital data was performed
using "Excel" and "STATISTICA 6.0" software using
parametric methods. The numerical values of the
parameters are represented by sample averages (M),
standard deviation (o), standard error of the mean (m),
Student's t test (t). The results of the calculations were
presented in graphical form in histograms using Microsoft
Office, indicating confidence intervals at 95 % confidence
level (p=0.95).

Results
The structure of mesenteric lymph nodes in rats of intact
and control groups corresponded to the species norm, as

evidenced by the results of histological examinations.
Lymph nodes are surrounded externally by the connective
tissue capsule, from which go deep into the parenchyma
numerous cortex and medulla trabeculae. On the cramped
part of the node there is hilum. The parenchyma of the
lymph node consists of located on the periphery cortex,
and closer to the hilum - medulla. Under the capsule
contains the marginal sinus. The primary and secondary
lymph nodes are located in the cortex. Secondary nodes
contain an illumination center - a germinal center or
breeding center. A darker boundary zone is located around
such a center. The medulla consists of medullar cords
and medullar sinuses (Fig. 1).

After 8 weeks of HCD, a significant decrease in the
relative area of the cortex in the parenchyma of lymph nodes
of white rats of males and females was found, by 10.3 %
and 8.3 %, respectively, compared to the intact group of
animals (Tables 1, 2). The relative area of the medulla
increases and exceeds the parameters of the intact group
of animals by 16.1 % and 13.2 %, respectively (see Tables
1, 2). CMI decreases in both male and female rats by
22.9 % and 19.0%, respectively.

In both male rats and female rats, cortical, medullar,
and marginal lymphatic sinuses were dilated and
deformed after 8 weeks of experiment. In their lumen, the
proportion of reticular connective tissue increased, which
was accompanied by a decrease in the proportion of
lymphocytes (Fig. 2). Dense B-lymphocytes, plasmocytes,
and macrophages were observed in the medullar cord.
Empty hemocapillaries with thickened walls were often
noticeable. The number of capillary venules increased,
especially in the paracortical region of the lymph nodes.
The process of migration of lymphocytes from the
bloodstream to the parenchyma of the lymph node was
pronounced, as evidenced by the large number of them in
the lumen of the vessels and the wall. This confirms the

—

Fig. 1. Mesenteric lymph node of an intact white male rat. 1 -
capsule of the lymph node; 2 - cortex; 3 - paracortical region; 4 -
medulla; 5 - medullary cord; 6 - medullary sinus; 7 - hilum of the
lymph node. Hematoxylin-eosin. Objective x10, eyepiece x10.
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Table 1. Dynamics of changes in the relative area of cortex and
medulla and corticomedullary index (CMI) of lymph nodes of white
male rats in control and experimental groups (Mtm).

conex’% Smedulla’% CMI
61.08+1.56 | 38.92+0.78 | 1.569+0.112

Group of animals S

Intact animals

Group 1

(8 weeks of HCD) | 24-80%161

45.20+£0.87* | 1.212+0.211*

Group 2
(8 weeks of HCD,
8 weeks of cancellation)

53.67+1.45* | 46.33+0.81* | 1.158+£0.179*

Group 3
(6 weeks of HCD,
2 weeks of melatonin)

55.05+1.21* | 44.95+0.76* | 1.225+0.119*

Group 4
(6 weeks of HCD,
4 weeks of melatonin)

58.94+1.19* | 41.06+0.83* | 1.435+0.113*

Group 5
(6 weeks of HCD,
6 weeks of melatonin)

Notes: here and in the future, * - values that are statistically significantly
different from those of the intact group of animals (p<0.05).

62.29+1.34 | 37.71£0.71 | 1.652+0.171

Table 2. Dynamics of changes in the relative area of cortex and
medulla and corticomedullary index (CMI) of lymph nodes of white
female rats in control and experimental groups (M+m).

Group of animals S % S % CMI

cortex” medulla’
61.23+1.70 | 38.77+0.76 | 1.579+0.109

Intact animals

Group 1

(8 weeks of HCD) | 96-12£165

43.88+0.78* | 1.279+0.123*

Group 2
(8 weeks of HCD,
8 weeks of cancellation)

55.46+1.55* | 44.54+£0.67* | 1.245+£0.157*

Group 3
(6 weeks of HCD,
2 weeks of melatonin)

57.75+1.45* | 42.25+0.71* | 1.367+0.147*

Group 4
(6 weeks of HCD,
4 weeks of melatonin)

59.05+1.54 | 40.95+0.75* | 1.442+0.211*

Group 5
(6 weeks of HCD,
6 weeks of melatonin)

63.01+1.45 | 36.99+0.81 | 1.703+0.185*

common belief among morphologists that obesity is a
chronic inflammatory process that leads to the continued
activity of the immune protection units. The number of
secondary lymph nodes in the cortex of lymph nodes of
white rats increases, they contain extended centers of
reproduction. The relative area of the paracortex decreases.
The enlarged, full-blooded and deformed arteries and veins
contain platelets and erythrocytes with signs of adhesion
and aggregation in their lumen. Often, vessels of the
hemomicrocirculatory bed with a damaged wall are found,
which leads to bleeding in the parenchyma of the organ.
After 8 weeks of abrogation of HCD, the relative area of
the cortex in the parenchyma of lymph nodes of white rats of
males and females decreased by only 2.1 % and 1.2 %,
which is 12.1 % and 9.4 % less than the parameters of the
intact group of animals (see Tables 1, 2). Accordingly, the
relative area of the medulla increases by 2.5 % and 1.5 %,

which is 19.0 % and 14.9 % higher than the parameters of
the intact group of animals (see Tables 1, 2). CMI decreases
in both male and female rats by 26.1 % and 20.1 %,
respectively. Histologically, both in male rats and female rats,
the structure of the parenchyma of the lymph nodes differed
little from the previous experimental group (Fig. 3). The fat
content was significantly increased around the organ
compared to the control group of animals. Trabeculae
extending from the capsule are clearly expressed, thickened.
Arteries with thickened wall, full-blooded, veins deformed,
enlarged and full-blooded. The marginal sinus is unevenly
expanded and deformed. The medullary sinus is enlarged,
tortuous. The relative area of the paracortex decreases.

Morphometric indices in group 3 of animals (six weeks
of HCD followed by 2 weeks of melatonin administration)
indicate that the relative area of the cortex in the lymph
nodes parenchyma of white rats of males and females
decreased by 9.9 % compared to intact group of animals,
by 9.9 % and 5.7 % (see Tables 1, 2). Accordingly, the relative
area of the medulla increased by 15.5 % and 9.0 %,
respectively, exceeding the similar parameters of the intact
group of animals (see Tables 1, 2). CMI in both male and
female rats was 22.3 % and 13.3 %, respectively, smaller
than the intact animal parameter.

Histologically in the parenchyma of the lymph nodes of
rats revealed that the number of secondary lymph nodes is
slightly reduced compared with the previous group of
animals, decreases the proportion of adipose tissue
around the organ. However, the vessels are full-blooded,
dilated, deformed. B-lymphocytes, plasmocytes and
macrophages are densely located in the medullary cord.
The number of monocytes, plasmocytes and macrophages
increases (Fig. 4). An increase in the proportion of B-
dependent zones and a decrease in T-dependent zones
were detected. Such changes can lead to a redistribution
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Fig. 2. Fragment of a lymph node of a white rat male after 8 weeks
of HCD. 1 - adipose tissue in the thickness of the capsule and
around the lymph node; 2 - marginal sinus; 3 - cortex sinus;
4 - medullary sinus; 5 - secondary lymph node; 6 - capillary venula;
7 - hemocapillary; 8 - medullary cord; 9 - hilum of the lymph node.
Heidenhain's azan staining. Objective x10, eyepiece x10.
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Fig. 3. Fragment of the lymph node of the white rat male after 8
weeks of HCD, followed by its cancellation after 8 weeks. 1 -
adipose tissue in the thickness of the capsule and around the
lymph node; 2 - secondary lymph node in the cortex; 3 - enlarged
medullary sinus; 4 - medullary cord; 5 - hilum of the lymph node.

Hematoxylin-eosin. Objective x5, eyepiece x10.
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Fig. 4. Fragment of the cortex of the white rat female lymph node
after 6 weeks of HCD and subsequent administration of melatonin
for 2 weeks. 1 - macrophages; 2 - cells with signs of apoptosis; 3
- lymphocytes. Hematoxylin-eosin. Objective x100, eyepiece x10.
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'Flg. 5. Afragment c;f the medulla of the lymph node of the white rat
female after 6 weeks HCD, followed by the introduction of melatonin
for 6 weeks. 1 - medullary cord; 2 - medullary sinus; 3 - arterioles with
thickened wall. Hematoxylin-eosin. Objective x10, eyepiece x10.

of activity toward a humoral immune response.

Morphometric indices in the fourth group of animals (6
weeks of HCD followed by 4 weeks of melatonin
administration) indicate that the relative area of the cortex in
the lymph nodes parenchyma of white rats in male and
female rats increased by 7.1 % and 2.3 %, respectively
compare with the previous group of animals. These figures
are 3.5 % and 3.6 % lower than similar parameters of intact
animals (see Tables 1, 2). Accordingly, the relative area of
the medulla in the parenchyma of lymph nodes of white
rats-males and females decreased by 8.7 % and 3.1 %
compared with the previous group of animals, which is
5.5 % and 5.6 % higher than the same parameter of intact
animals (see Tables 1, 2). CMI in both male and female rats
was 8.3 % and 8.7 %, respectively, smaller than the intact
animal group parameter.

Morphometric indices in the fifth group of animals (6
weeks of HCD followed by 6 weeks of melatonin
administration) indicated that the relative area of the cortex
in the lymph node parenchyma of white rats in males and
females increased by 5.7 % and 6.7 %, respectively compare
with the previous group of animals and is on 2.0 % and 2.9 %
higher similar parameters of the intact group of animals
(see Tables 1, 2). Accordingly, the relative area of the medulla
decreases by 8.2 % and 9.7 % compared to the previous
group of animals and is 3.1 % and 4.6 % less than the
parameters of the intact group of animals (see Tables 1, 2).
CMI in both male and female rats was 5.1 % and 7.6 %,
respectively, greater than the intact animal parameter.
Histologically, both full-blood veins and arteries occur in male
and female rats of the fifth experimental group of animals, the
artery and arterioles wall are thickened (Fig. 5). In the paracortex,
the number of high endothelial capillary venules decreases.
Empty hemocapillaries with thickened wall are found.

Discussion

Obesity reduces the size of inguinal lymph nodes,
impairs lymphatic transport and migration of dendritic cells
to peripheral lymph nodes, and reduces the number of T
lymphocytes in lymph nodes. In general, obesity disrupts
the integrity of the immune system and leads to changes
in the development of leukocytes and lymphocytes, their
migration and diversity [3].

Diet-induced obesity in mice leads to significant
disruption of the lymphatic system, which is reflected by a
decrease in lymph flow, changes in lymph node architecture
and impaired dendritic cell migration. Using different
research methods, it was discovered [23] that obesity leads
to impaired lymphatic transport in the subcutaneous tissue
and drainage it to the lymph nodes.

It has been found that body weight gain has a linear
negative correlation with lymphatic function and that obesity
leads to a decrease in lymphatic vessel density and a
decrease in vascular filling. In addition, it has been found
that increasing body weight and the degree of obesity lead
to the progression of the surrounding lymphatic accumulation

Vol. 25, Ne3, Page 10-15
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of inflammatory cells [14].

Some authors [21] have argued that melatonin can correct
structural and functional changes in the small intestinal wall
that are caused by obesity. They also note that evening
administration of the drug to experimental animals with
obesity is more effective than morning administration.

In experiments on type 2 diabetes mellitus with resistant
hypertension and in rats with metabolic syndrome [17], it
was shown that the administration of melatonin significantly
facilitates the course of hypertension.

Experimentally, [10] it was found that administration of
melatonin leads to a decrease in body weight of rats,
triglyceride levels, LDL, and an increase in plasma
cholesterol and HDL. Ghada M. et al. [10] concluded that
melatonin should be used as a treatment to prevent the
harmful effects of obesity and related metabolic disorders
such as dyslipidemia and insulin resistance.

The prospects for further development are related to the
further study of the morphometric and submicroscopic
changes in the structural organization of the lymph nodes of
rats at different times of experimental obesity and its
correction.

References

[1] Andersen, C. J., Murphy, K. E., & Fernandez, M. L. (2016).
Impact of Obesity and Metabolic Syndrome on Immunity. Adv.
Nutr., 7(1), 66-75. doi: 10.3945/an.115.010207

[2] Aylamazyan, E. K., Evsyukova, |. I., & Yarmolinskaya, M. I. (2018).
The role of melatonin in the development of gestational
diabetes. Zhurnal akusherstva i zhenskih bolezney, 67(1),
85-91. doi: 10.17816/JOWD67.185-191

[3] Beltiukova, S. V. (2016). Determination of monosodium glutamate
thin-layer chromatography method with detection fluorescent.
Visnyk ONU. Khimiia, 57(1), 50-58.

[4] Cardinali, P., & Hardeland, R. (2017). Inflammaging, metabolic
syndrome and melatonin: a call for treatment studies.
Neuroendocrinology, 104(4), 382-397. doi: 10.1159/000446543

[5] Do Amaral, F. G., Andrade-Silva, J., Kuwabara, W., & Cipolla-
Neto, J. (2019). New insights into the function of melatonin
and its role in metabolic disturbances. Expert Review of
Endocrinology & Metabolism, 14(4), 299-303. doi: 10.1080/
17446651.2019.1631158

[6] EI-Aziza, R., Naguiba, M., & Rashedb, L. (2018). Spleen size in
patients with metabolic syndrome and its relation to metabolic
and inflammatory parameters. The Egyptian Journal of
Internal Medicine, 30, 78-82. doi: 10.4103/ejim.ejim_86_17

[7] Escobedo, N., & Oliver, G. (2017). The Lymphatic Vasculature:
Its Role in Adipose Metabolism and Obesity. Cell metabolism,
26(4), 598-609. doi: 10.1016/j.cmet.2017.07.020

[8] Favero, G., Franceschetti, L., Buffoli, B., Moghadasian, M. H.,
Reiter, R. J., Rodella, L. F., & Rezzani, R. (2017). Melatonin:
protection against age-related cardiac pathology. Ageing
Research Reviews, 35, 336-349. doi: 10.1016/j.arr.2016.11.007

[9] Fedecostante, M., Spannella, F., Giulietti, F., Espinosa, E, Dessi-
Fulgheri, P., & Sarzani, R. (2015). Associations between body
mass index, ambulatory blood pressure findings, and changes
in cardiacstructure: relevance of pulse and nighttime
pressures. J. Clin. Hypertens. (Greenwich), 17(2), 147-153.
doi: 10.1111/jch.12463

[10] Ghada, M., Fard, A., Madi, N. M., & EI-Saka, M. H. (2013).

Conclusions

1. After 8 weeks of HCD a significant decrease in the
relative area of the cortex in the parenchyma of lymph nodes
of white rats of males and females by 10.3 % and 8.3 %,
respectively, and an increase in the relative area of the
medulla by 16.1 % and 13.2 % compared with an intact
group of animals.

2. After 6 weeks of HCD, followed by melatonin for 6
weeks, the relative area of the cortex in the parenchyma of
lymph nodes of white rats in males and females increased
by 2.0 % and 2.9 %, respectively, compared with the intact
group of animals. Accordingly, the relative area of the
medulla decreased by 3.1 % and 4.6 %.

3. Under conditions of melatonin correction, it was found
that the histological samples of lymph nodes in both male
rats and female rats revealed full-blooded veins and
arteries. Empty hemocapillars with thickened wall are
available. In the paracortex, the number of high endothelial
capillary venules decreases. Thus, long-term
administration of melatonin "improves" the morphometric
parameters of the parenchyma of the lymph nodes of rats
and restores the morphological structure of the organ.

Effect of Melatonin on Obesity and Lipid Profile in High Fat-Fed
Rats. Journal of American Science, 9(10), 61-67.

[11] Inoue, H., Kodani, E., Atarashi, H., Okumura K., Yamashita, T.,
& Origasa, H. (2016). Impact of Body Mass Index on the
Prognosis of Japanese Patients with Non-Valvular Atrial
Fibrillation. Am. J. Cardiol., 118(2), 215-221. doi: 10.1016/
j-amjcard.2016.04.036

[12] Khaksar, M., Oryan, A., Sayyari, M., Rezabakhsh, A., &
Rahbarghazi, R. (2017). Protective effects of melatonin on
long-term administration of fluoxetine in rats. Experimental
and toxicologic pathology. 69(8), 564-574. doi: 10.1016/
j-etp.2017.05.002

[13] Magnuson, A. M., Regan, D. P, Fouts, J. K., Booth, A. D., Dow,
S.W., &Foster, M. T. (2017). Diet-Induced Obesity Causes
Visceral, But Not Subcutaneous, Lymph Node Hyperplasia
via Increases in Specific Immune Cell Populations. Cell Prolif.,
50(5). doi: 10.1111/cpr.12365

[14] Nitti, M. D., Hespe, G. E., Kataru, R. P., Nores, G. D., Savetsky,
I. L., Torrisi, J. S., & Mehrara, B. J. (2016). Obesity induced
lymphatic dysfunction is reversible with weight loss. J.
Physiol., 594(23), 7073-7087. doi: 10.1113/JP273061

[15] Qliveira, E., Castro, S., Ayupe, C. M., Ambrosio, G. E., Souza,
P. V., Macedo, C. G., & Ferreira, A. P. (2019). Obesity affects
peripheral lymphoid organs immune response in murine asthma
model. Immunology, 157(3), 268-279. doi: 10.1111/imm.13081

[16] Prado, N., Ferder, L., Manucha, W., & Diez, E. (2018). Anti-
inflammatory effects of melatonin in obesity and hypertension.
Curr. Hypertens. Rep., 20(5), 45. doi: 10.1007/s11906-018-
0842-6

[171Rahman, M. M., Kwon, H. S., Kim, M. J., Go, H. K., Oak, M. H.,
&Kim, D. H. (2017). Melatonin supplementation plus exercise
behavior ameliorate insulin resistance, hypertension and
fatigue in a rat model of type 2 diabetes mellitus. Biomedicine
& pharmacotherapy, 92, 606-614. doi: 10.1016/
j-biopha.2017.05.035

[18] Suami, H., & Scaglioni, M. F. (2017). Lymphatic Territories

14

ISSN 1818-1295 elSSN 2616-6194 Reports of Morphology



Harapko T.V., Mateshuk-Vatseba L.R., Holovatskyi A.S.

(Lymphosomes) in the Rat: an Anatomical Study for Future
Lymphatic Research. Plast. Reconstr. Surg., 140(5):945-951.
doi: 10.1097/PRS.0000000000003776

[19] Tordjman, S., Chokron, S., Delorme, R., Charrier, A., Bellissant,
E., Jaafari, N., & Fougerou, C. (2017). Melatonin: pharmacology,
functions and therapeutic benefits. Current
neuropharmacology. 15(3), 434-443. doi: 10.2174/
1570159X14666161228122115

[20] Valko, O. O., & Holovatskyi, A. S. (2018). Changes in the cell
squad of iliac lymph nodes of white rats in case of longterm
influence of nalbufin. EUREKA: Health Sciences, 2, 8-16. doi:
10.21303/2504-5679.2018.00573

[21] Vareniuk, ., Shevchuk, N., Roslova, N., & Dzerzhynskyi M.
(2019). Effect of morning and evening administration of
melatonin on the condition of the mucous membrane and small

National University of Kyiv, 1, 50-53.

[22] Wan, H., Wu, S., Wang, J., Yang, Y., Zhu, J., Shao, X., ... &
Zhang, H. (2017). Body mass index and the risk of all-cause
mortality among patients with nonvalvular atrial fibrillation: a
multicenter prospective observational study in China. Eur. J.
Clin. Nutr., 71(4), 494-499. doi: 10.1038/ejcn.2016.183

[23] Weitman, E. S., Aschen, S. Z., Farias-Eisner, G., Albano, N.,
Cuzzone, D.A,, Ghanta, S., & Mehrara, B. J. (2013). Obesity
Impairs Lymphatic Fluid Transport and Dendritic Cell Migration
to Lymph Nodes. PLoS One. 8(8), 700-703. doi: 10.1371/
journal.pone.0070703

[24] Zaichenko, H. V., Horchakova, N. O., Klymenko, O. V.,
Yakovleva, N. lu., & Sinitsyna, O. S. (2019). Melatonin as a
potential cardioprotector: an experimental clinical analysis of
efficiency. Visnyk problem biolohii i medytsyny, 2, 1(150),

intestine crypts in obese rats. Bulletin of Taras Shevchenko 26-35. doi: 10.29254/2077-4214-2019-2-1-150-26-35

CTPYKTYPHI 3MIHU NTIMOATUYHUX BY3JIB 3A YMOB BUCOKOKATOPIAHOI OIETU TA KOPEKLIT MENATOHIHOM

lapanko T.B., Mamewyk-Baye6a JI1.P., lonoeaybkul A.C.

B cmammi HasedeHi ma ripoaHanizoeaHi 0aHi ekcriepumeHmarnbHo20 0ocnidxeHHs, sike nposodunu Ha 80 binux wypax-camuysix i
camysix pernpodykmueHozo 8iky. Mema OocnidxeHHs1 - sugqumu MopgoMempuyHi ma eicmoroaiyHi 3MiHU napeHXiMu fiMgbamuyHuX
8y3nig wypie 3a ymosu sucokokasnopitiHoi diemu (BKA) ma npu kopekuii menamoHiHoMm. MikpoaHamomito cmpyKmypHUX KOMIOHEHMI8
nimgbamuyHux 8y3nie binux wypie 3a ymos gpizionoziyHoi Hopmu docnidunu Ha 10 iHmakmHux meapuHax. EkcriepumeHmarnbsHi meapuHu
nodineHi Ha 5 epyn. CmamucmuyHy o6pobkKy yughposux daHux npoeodusnu 3a 00rNoMOo20k0 fpoepamMHo20 3abesneyeHHss "Excel” ma
"STATISTICA 6.0" 3 sukopucmaHHsIM rnapamempuyHo2o0 memody. HYepe3d 8 muxnie BK/[ crnocmepieanu docmosipHe 3MeHWeHHS
8IOHOCHOI MIOWi KipKOBOI peyosuHU y napeHximi nimgbamuydHux 8ysinie binux wypis-camuie ma camuyb Ha 10,3 % ma 8,3 % ma
8i0r08iOHO, 3b6irbuweHHs1 8iOHOCHOI rowji Mo3koeoi pedosuHu Ha 16,1 % ma 13,2 % y MopieHsHHI 3 IHMAaKMHOK 2PyroK MEapuH.
Kopkoso-moskosuti iHdekc (KMI) ameHwuecsi Ha 22,9 % ma 19,0 %. HYepes 6 muxrie BKL i HacmynHux 6 muxHie cmaHdapmHo20
Xap408020 pauyioHy eieapito ma 88e0eHHS MeflamoHiHy 8i0HOCHa rnouwja KOpPKO8Oi peHoBUHU 8 napeHXimi nimgbamuyHux 8y3nie binux
wypis-camyie ma camuuyb cmaHosusna 8idnogioHo Ha 2,0 % ma 2,9 % 6inbwe napamvempis iHMakmHoi epynu meapuH. BidnosioHoO
8iOHOCHa riowa MO3Ko8oi pedosuHU 3meHwunacs Ha 3,1 % ma 4,6 % ropieHsAHO 3 IHMaKMmMHO 2pyror meapuH. Kopkogo-mo3kosuli
iHOekc (KMI) sik e wypie-camuie, mak i 8 ulypie-camuup 36inbuwiugcs, 8idnoeioHo, Ha 5,1 % ma 7,6 % ropi8HAHO 3 IHMAaKMHOK 2pynoto
meapuH. [licrs Kopekyii MernamoHiHOM 8usi8fIeHo, WO Ha 2icmosio2idHuUX npenapamax aiMmgpamuyHux eyssie eeHu ma apmepil
MOBHOKPOBHI. HasigHi "MopoxHI" 2eMoKarinsapu 3 nomosuw,eHo CMIHKOKW. Y NpUKopKoeil OinsiHUi KiflbKicmb 3akaminsgpHux 8eHyr 3
8UCOKUM eHOomenieM 3MeHWyembCs. TakuM YUHOM, mpueasnie 88e0eHHs MerlamoHiHy "Mokpawye"” MopghoMempuYHi MOKa3HUKU
napeHximu nimgpbamuydHUX 8y3rig wypis, 8i0Ho8Moe MopghonoeiyHy bydosy opaaHy.

KniouoBi cnoBa: ekcriepumeHm, nimgbamuyHul 8y3011, 2/1ymamMam Hampiro, MenamoHiH, KOPeKuyis.

CTPYKTYPHbIE USMEHEHUA NUMOATUYECKUX Y3I10B B YCNOBUAX BbICOKOKANOPUAHOW OUETLI U KOPPEKLINU
MENATOHUHOM

lapanko T.B., Mamewyk-Bauye6a J1.P., lonoeauykuii A.C.

B cmambe nipusedeHbl U npoaHanu3uposaHbl 0aHHbIE IKCepuUMeHmarnbHo20 uccredogaHusi, kKomopoe npogodunock Ha 80 6enbix
Kpbicax camkax u camuyax pernpodykmueHoz2o eo3pacma. Llenb uccrnedogaHus - usy4ums MOpghoMempuyecKue U aucmosioaudyeckue
U3MEHEeHUS napeHxXuMbl TuMgbamuyecKkux Y3108 KpbIC 8 yCri08UsIX 8bICOKOKanopuliHol duems! (BKL) u npu Koppekuyuu menamoHUHOM.
MukpoaHamomuro cmpyKkmypHbIX KOMITOHEHMO8 fTuMgamuyecKux y3108 besnbiX KpbiC 8 yCriogusix u3uonoeu4eckol HOpMbi
uccriedosarnu Ha 10 UHMaKMHbIX XUBOMHbIX. DKCriepuMeHmaribHble XU80MHbIe pa3deneHsl Ha 5 epynn. Cmamucmudeckyro obpabomky
uughposbix OaHHbIX MPOBOOUNU C MOMOWbIO nMpo2pamMmMHo20 obecrneveHuss "Excel” u "STATISTICA 6.0" ¢ ucnonb3ogaHuem
napamempuyecko2o memoda. Yepe3 8 Hedenb BK[ Habnodanu docmosepHoe yMeHbUweHUe omHocumerbHoU riouwadu KopKogozo
gelwjecmea 8 napeHxume fuMgamuyeckux y3nos besnbix Kpbic-camyos u camok Ha 10,3 % u 8,3 % u, coomeemcmeeHHo, ygenudyeHue
omHocumernbHoU nnowadu Mo3208020 sewecmea Ha 16,1 % u 13,2 % no cpasHeHuto ¢ UHMaKmMHoU epynnol XueomHbix. Kopkogo-
mo3zoeol uHoekc (KMU) ymeHbwuncs Ha 22,9 % u 19,0 %. Yepes 6 Hedenb BK/[] u nocnedyrouwux 6 Hederb cmaHOapmHoe0 nuujeeozo
payuoHa susapusi ¢ NMpUMEHeHUeM MeflamoHUHa OmHocumeribHasi nowadb KOPKOBO20 eeuwjecmsa 8 rnapeHxume fumMgamuyecKux
y3n0e benbix Kpbic camMyos u camok cocmasnsna Ha 2,0 % u 2,9 % 6onbwe napamempo8 UHMAaKMHOU 2pyrnbl XUBOMHbIX.
CoomeemcmeeHHO omHocumerbHas niowadb Mo3208020 geujecmea Ha 3,1 % u 4,6 % MeHbwe napamempos UHMakmHou 2pynrbi
sueomHbix. KMU kak y Kpbic-camyos, mak u 'y Kpbic-camok Ha 5,1 % u 7,6 % coomeemcmeeHHO 6ornbwe napamempa UHmMaKmHou
epynnbl XUBOMHbIX. B ycriosusix KoppeKkyuu MesiamoHUHOM 8bIsSI8IEHO, YMO Ha 2UCMOSI02UYECKUX fpernapamax fumMgpamuydeckux
y3/7108 8€HbI U apmepuu MofTHOKPO8Hble. Habndaromes "nycmelie" eeMokanunspbl ¢ ymonwieHHoU cmeHKou. B okornokopkogom
geujecmee Koru4yecmeo 3akarusifsipHbIX 8€HYs C 8bICOKUM 3HOomenuem ymeHbwaemcs. Takum obpa3om, dnumernbHoe egedeHue
menamoHuHa "ynydwaem" MopghoMempuyeckue rnokKazamesnu rnapeHxuMmbl TuMgamuyeckux y3/108 KpbiC, 0occmaHasnueaem
MopghorioaudecKkoe CmMpoeHuUe opaaHa.

KnioueBble cnoBa: akcriepumMeHm, fumMgamuyeckull y3en, aflymamam Hampusi, MelamoHUH, KOPPeKyusl.
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