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Background

Type 1 diabetes mellitus (DM) is one of the most common
chronic metabolic diseases. According to the International
Diabetes Federation, the average annual increase in morbidity in
most European countries is about 3.4%. Considerable attention is
currently being paid to the study of specific vascular pathology in
DM, pathogenetic mechanisms, the nature of cellular damage, early
markers of occurrence and progression.

Aims

To establish the diagnostic significance of the concentration
of soluble receptors of protein glycation end products (sRAGE)
in children with type 1 diabetes mellitus.Materials and methods:
conducted a cross-sectional

comparative descriptive study,

determined by ELISA and analyzed the performance of plasma

soluble receptor of advanced glycation end products of proteins
(sRAGE) in patients with type 1 diabetes of both sexes from 6 to
17 years with disease duration of 1-10 years, studied correlation of
sRAGE and levels of glycated hemoglobin with the use of multivariate

regression analysis in the group of patients with diabetes.
Results

The content of sRAGE in the blood was determined in 69
patients, of which 38 patients with type 1 diabetes (group1), 31 were
children of the first and second health groups without carbohydrate
metabolism disorders (group 2). In patients with diabetes, it was
mandatory to study the level of glycated hemoglobin (HbA1c). The
indicators of plasma soluble receptors of protein glycation end
products (sRAGE) in the study groups were analyzed [1]. Since the
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concentration of SRAGE in group 1 patients did not have a normal
distribution on a uniform scale, this parameter was considered on
the logarithmic In(sRAGE(pg/ml) scale (Table 1). The results of the
study revealed a significant decrease in the concentration of SRAGE
in the plasma of patients with diabetes mellitus (p<0.05) [2]. Thus,
the average, maximum and minimum sRAGE levels in group 1 were

1460, 2826 and 592 pg/ml against similar indicators in group 2 -

1741, 2924 and 1056 pg/ml, respectively (Table 1). The median
sRAGE values in group 1 patients corresponded to 1391 pg/ml, in
children 2 groups - 1636 pg/ml. Analysis of the content of glycated
hemoglobin in the serum of patients with DM showed unsatisfactory
compensation of carbohydrate metabolism [3]. The average level
of HbA1c in the study group was 9.36% with a minimum value of
5.9%, a maximum of 14.1% (median - 9.32).

Table 1: sSRAGE values in the normal and logarithmic scale and the Shapiro-Wilk normality criterion in the examined patients.

‘ Mean Median Minimum Maximum Std.Dev. ‘ Shapiro-Wilk W ‘ Shapiro-Wilk p

1 group (n=38)
sRAGE(pg/ml) 1460 1391 592 2826 557 0,915 0,016
Ln (sRAGE (pg/ml)) 7,219 7,238 6,384 7,947 0,374 0,972 0,575
HbA1C (%) 9,36 9,32 59 14,1 1,96 0,974 0,644

2 group (n=31)
sRAGE(pg/ml) 1741 1636 1056 2924 490 0,94 0,217
Ln (sRAGE (pg/ml)) 7,426 7,4 6,963 7,981 0,2736 0,98 0,887

It is likely that the decrease in the concentration of SRAGE in
patients with DM is due to an increase in RAGE due to hyperglycemia,
as well as a violation of the cleavage of sSRAGE from RAGE, which
may be mediated by endogenous insulin deficiency and secondary
insulin resistance [4]. The data obtained suggest that low sSRAGE
values in patients with DM mark the degree of activation of the
RAGE system and reflect the individual risk of vascular pathology
[5]. The correlation between the level of sRAGE and glycated
hemoglobin was studied using multivariate regression analysis
in a group of patients with diabetes mellitus [6]. The results of
the study revealed the dependence of the sRAGE indicator on the
combined influence of several factors [7]. A significant regression
model was found predicting the concentration of sRAGE by the
level of glycated hemoglobin and puberty [8]. There were no gender
differences with the changed sRAGE values [9]. The presented
data reflect the peculiarities of the influence of puberty on the
metabolic compensation of diabetes [10-15]. It is known that the
period of puberty is normally characterized by physiological
insulin resistance and an increase in the secretion of counterinsular
hormones. These circumstances make it difficult to achieve the
target values of glycemia in adolescents with diabetes [16-18].

The obtained data of the performed analysis established a
significant effect on the concentration of SRAGE of a combination
of elevated HbAlc and adolescence and allow us to attribute
the puberty period to special risk factors in the formation of
negative “metabolic memory” and in the occurrence of diabetic
microangiopathies [19-21]. To study the relationship between
SRAGE and HbAlc indicators in children with diabetes mellitus,
an inverse regression model was created [22]. The results showed
an inverse correlation and allowed the calculated level of HbAlc to

be indicated by the concentration of sRAGE, gender and age [22].
The presented data reflect the diagnostic significance of soluble
receptors of protein glycation end products in the assessment of
metabolic memory and allow us to consider sRAGE as a predictor
of the formation of glucose toxicity in children with type 1 diabetes
mellitus [23].

Discussion

In this paper, the indicators of plasma soluble receptors of
protein glycation end products (sRAGE) in children with diabetes
mellitus are analyzed. A significant decrease in the plasma
concentration of sSRAGE was found in patients with the pathology
under consideration (p<0.05), which is probably due to an increase
in the expression of receptors for protein glycation end products
(RAGE) due to hyperglycemia, as well as a violation of the cleavage
of sSRAGE from RAGE, mediated by endogenous insulin deficiency
and secondary insulin resistance. In a group of patients with
diabetes mellitus, the correlation between the level of sSRAGE and
glycated hemoglobin was studied using multivariate regression
analysis. The dependence of the sSRAGE indicator on the combined
influence of several factors is revealed [22]. The combination
of elevated HbAlc and adolescence has been found to have the
most significant effect on the sSRAGE concentration, which makes
it possible to attribute puberty to modifiable risk factors in the
formation of negative metabolic memory and in the occurrence of
diabetic microangiopathies [24].

To study the relationship between sRAGE and HbA1c indicators
in children with diabetes mellitus, an inverse regression correlation
model was created that allows determining the calculated level of
HbA1cby sRAGE concentration, gender, and age [24]. The presented
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data reflect the diagnostic significance of soluble receptors of
protein glycation end products in the assessment of metabolic
memory. Thus, the performed study made it possible to assess
the level of plasma sRAGE in type 1 diabetes mellitus, to present
an analysis of the functional relationship between the values of
HbA1lc, sRAGE, gender and age-sex factors, to clarify the diagnostic
significance of SRAGE for determining metabolic compensation and
early detection of the risk of vascular pathology in childhood [25].
The authors declare the absence of obvious and potential conflicts
of interest related to the publication of this article.

References

1. (2019) International diabetes Federation. IDF diabetes Atlas, (9" Edn.).,
Brussels, Belgium.

2. (2017) The role of mechanisms of “metabolic memory” in the
development and progression of vascular complications of diabetes
mellitus. Diabetes mellitus 20(2): 126-134.

3. Dedov II, Shestakova MV (2015) The Phenomenon of “metabolic
memory” in predicting the risk of vascular complications in diabetes
mellitus. Therapeutic archive 87(10): 4-10.

4. Chernikov AA, Severina AS, Shamkhalova Msh, Shestakova MV (2017)
The Role of mechanisms of “metabolic memory” in the development
and progression of vascular complications of diabetes mellitus. Diabetes
mellitus 20(2): 126-134.

5. Titov VN, Khokhlova NV, Shiryaeva Yu K Glucose (2013) Glycotoxins and
protein glycation products: role in pathogenesis. Clinical medicine 3: 15-
24,

6. Leonova TS, Vihnina MV, Grishina TV, Leonova LE, Frolov AA, et al.
(2018) Influence of deep glycation end products on cellular processes.
International research journal 12(78): part 1.

7. Ivannikova EV, Melkozerov KV, Kalashnikov V Yu, Terekhin SA,
Kononenko IV, et al. (2013) Study of the role of fibroblast growth factors
(bFGE Tgff31), inflammatory markers (IL-6, TNF-a, CRP) and glycation
end products (AGE, RAGE) in patients with coronary heart disease and
type 2. Diabetes mellitus (3): 64-70.

8. Bakunina NS, Glushakov RI, Tapilskaya NI, Shabanov PD (2013)
Pharmacology of polyprenols as adaptogens that reduce the intensity of
glycation processes. Reviews of clinical pharmacology and drug therapy.
11(4): 44-53.

9. Skobeleva KV, Tyrtova LV, Nikitina IL, Olenev AS (2019) Modern view
on the problem of diabetic nephropathy in children and adolescents
with type 1 diabetes: the role of renin-angiotensin-aldosterone systems.
Attending physician 3.

10. Zakharina OA, Tarasov AA, Babayev AR (2012) Current aspects of drug
prevention and treatment of diabetic angiopathy. Medicinal Bulletin
5(45): 14-22.

11. Ahmed N, Thornalley PJ (2009) The Role of glycation end products in
the pathogenesis of diabetes complications. Russian medical journal.
Endocrinology 9: 642-650.

12. Ansari NA, Rashid Z (2010) Non-Enzymatic protein glycation: from
diabetes to cancer. Biomedical chemistry 56(2): 168-178.

13. Gorina YV, Salmin VV, Kovacheva N (2014) In: Fursov, AA, Pozhilenkova
EA, Salmina AB (Eds.)., The Receptors of advanced glycation end
products. Bulletin of the Novosibirsk state University. UN-TA. Series:
Biology, clinical medicine 12(4): 68-76.

14.Redkin Yu A, Bogomolov VV, Dreval AV (2011) Influence of various
factors on the effectiveness of self-control in diabetes CONSILIUM
MEDICUM 12(13): 88-92.

15.Ametov AS, Chernikova NA, Pugovkina Ya V (2016) Glucose
Homeostasis in a healthy person in various conditions. Modern view
ENDOCRINOLOGY: news, opinions, training 1: 45-55.

16.Yamagishi S, Nakamura N, Suematsu M, Kuniyoshi Kaseda, Takanori
Matsui (2015) Advanced Glycation End Products: A Molecular Target for
Vascular Complications in Diabetes. 21( Suppl 1): S32-40.

17. Uspenskaya Yu A, Komleva Yu K, Olenkova EA, Salmin VV, Lopatina OL, et
al. (2015) Ligands of RAGE-proteins: role in intercellular communication
and pathogenesis of inflammation. Bulletin of the RAMS 70(6): 694-703.

18.Nedosugova LV (2016) Possibilities of drug correction of diabetic
polyneuropathy. Effective pharmacotherapy 4: 46-52.

19.Miao-Wu Dong, Ming Li, Jie Chen, Tong-Tong Fu, Ke-Zhi Lin, et al.
(2016) Activation of a7nAChR Promotes Diabetic Wound Healing by
Suppressing AGE-Induced TNF-a Production. 39 (2): 687-699.

20. Higashida H, Furuhara K, Yamauchi AM, Deguchi K, Harashima A, et al.
(2017) Intestinal transepithelial permeability of oxytocin into the blood
is dependent on the receptor for advanced glycation end products in
mice. Scientific Reports 7(1): 1-15.

21. Chinedum Eleazu, Norsuhana Omar, Oon Zhi Lim, Boon Seng Yeoh, Nik
Hazlina, et al. (2019) Obesity and Comorbidity: Could Simultaneous
Targeting of esRAGE and sRAGE Be the Panacea? Frontiers in Physiology
10: 1-13.

22.(2014) Pediatric and adolescent diabetes: ISPAD clinical practice
consensus guidelines. In: Peterkova VA (Edt.)., GEOTAR-Media.

23.Dedov II, Shestakova MV, Mayorov A Yu (2019) Standards of specialized
diabetes care (8" Edn.)., Diabetes mellitus 22(1S1): 1-145.

24.(2013) Diabetes mellitus in children and adolescents. Guide. In: Dedova
11, Peterkova VA, Kuraeva TL (Eds.)., M.: GEOTAR-Media.

25.(2014) National clinical guidelines on endocrine diseases cure in
children. - M.: Practice. In: Dedov II, Peterkova VA (Eds.)., Russia.

Copyright@ TE Taranushenko | Biomed ] Sci & Tech Res | BJSTR. MS.ID.007132.

36050


https://dx.doi.org/10.26717/BJSTR.2022.45.007132
https://agris.fao.org/agris-search/search.do?recordID=DJ2021010905
https://agris.fao.org/agris-search/search.do?recordID=DJ2021010905
https://agris.fao.org/agris-search/search.do?recordID=DJ2021010905
https://pubmed.ncbi.nlm.nih.gov/26978167/
https://pubmed.ncbi.nlm.nih.gov/26978167/
https://pubmed.ncbi.nlm.nih.gov/26978167/
https://cyberleninka.ru/article/n/glyukoza-glikotoksiny-i-produkty-glikirovaniya-proteinov-rol-v-patogeneze
https://cyberleninka.ru/article/n/glyukoza-glikotoksiny-i-produkty-glikirovaniya-proteinov-rol-v-patogeneze
https://cyberleninka.ru/article/n/glyukoza-glikotoksiny-i-produkty-glikirovaniya-proteinov-rol-v-patogeneze
https://www.researchgate.net/publication/289886817_Risk_factors_and_glycation_end_products_in_patients_with_different_forms_of_coronary_heart_disease_and_type_2_diabetes_mellitus
https://www.researchgate.net/publication/289886817_Risk_factors_and_glycation_end_products_in_patients_with_different_forms_of_coronary_heart_disease_and_type_2_diabetes_mellitus
https://www.researchgate.net/publication/289886817_Risk_factors_and_glycation_end_products_in_patients_with_different_forms_of_coronary_heart_disease_and_type_2_diabetes_mellitus
https://www.researchgate.net/publication/289886817_Risk_factors_and_glycation_end_products_in_patients_with_different_forms_of_coronary_heart_disease_and_type_2_diabetes_mellitus
https://www.researchgate.net/publication/289886817_Risk_factors_and_glycation_end_products_in_patients_with_different_forms_of_coronary_heart_disease_and_type_2_diabetes_mellitus
https://cyberleninka.ru/article/n/farmakologiya-poliprenolov-kak-adaptogenov-snizhayuschih-intensivnost-protsessov-glikirovaniya/viewer
https://cyberleninka.ru/article/n/farmakologiya-poliprenolov-kak-adaptogenov-snizhayuschih-intensivnost-protsessov-glikirovaniya/viewer
https://cyberleninka.ru/article/n/farmakologiya-poliprenolov-kak-adaptogenov-snizhayuschih-intensivnost-protsessov-glikirovaniya/viewer
https://cyberleninka.ru/article/n/farmakologiya-poliprenolov-kak-adaptogenov-snizhayuschih-intensivnost-protsessov-glikirovaniya/viewer
https://www.lvrach.ru/2019/04/15437262
https://www.lvrach.ru/2019/04/15437262
https://www.lvrach.ru/2019/04/15437262
https://www.lvrach.ru/2019/04/15437262
https://www.volgmed.ru/uploads/journals/articles/1348043663-drugs-bulletin-2012-5-1515.pdf
https://www.volgmed.ru/uploads/journals/articles/1348043663-drugs-bulletin-2012-5-1515.pdf
https://www.volgmed.ru/uploads/journals/articles/1348043663-drugs-bulletin-2012-5-1515.pdf
https://www.rmj.ru/articles/endokrinologiya/Roly_konechnyh_produktov_glikirovaniya__v_patogeneze_osloghneniy_saharnogo_diabeta/
https://www.rmj.ru/articles/endokrinologiya/Roly_konechnyh_produktov_glikirovaniya__v_patogeneze_osloghneniy_saharnogo_diabeta/
https://www.rmj.ru/articles/endokrinologiya/Roly_konechnyh_produktov_glikirovaniya__v_patogeneze_osloghneniy_saharnogo_diabeta/
https://pubmed.ncbi.nlm.nih.gov/21341505/
https://pubmed.ncbi.nlm.nih.gov/21341505/
https://cyberleninka.ru/article/n/gomeostaz-glyukozy-u-zdorovogo-cheloveka-v-razlichnyh-usloviyah-sovremennyy-vzglyad/viewer
https://cyberleninka.ru/article/n/gomeostaz-glyukozy-u-zdorovogo-cheloveka-v-razlichnyh-usloviyah-sovremennyy-vzglyad/viewer
https://cyberleninka.ru/article/n/gomeostaz-glyukozy-u-zdorovogo-cheloveka-v-razlichnyh-usloviyah-sovremennyy-vzglyad/viewer
https://molmed.biomedcentral.com/articles/10.2119/molmed.2015.00067
https://molmed.biomedcentral.com/articles/10.2119/molmed.2015.00067
https://molmed.biomedcentral.com/articles/10.2119/molmed.2015.00067
https://pubmed.ncbi.nlm.nih.gov/27093797/
https://pubmed.ncbi.nlm.nih.gov/27093797/
https://pubmed.ncbi.nlm.nih.gov/27093797/
https://pubmed.ncbi.nlm.nih.gov/26650489/
https://pubmed.ncbi.nlm.nih.gov/26650489/
https://pubmed.ncbi.nlm.nih.gov/26650489/
https://www.nature.com/articles/s41598-017-07949-4
https://www.nature.com/articles/s41598-017-07949-4
https://www.nature.com/articles/s41598-017-07949-4
https://www.nature.com/articles/s41598-017-07949-4
https://www.frontiersin.org/articles/10.3389/fphys.2019.00787/full
https://www.frontiersin.org/articles/10.3389/fphys.2019.00787/full
https://www.frontiersin.org/articles/10.3389/fphys.2019.00787/full
https://www.frontiersin.org/articles/10.3389/fphys.2019.00787/full
https://www.researchgate.net/publication/337725301_Standards_of_specialized_diabetes_care_Edited_by_Dedov_II_Shestakova_MV_Mayorov_AYu_9th_edition
https://www.researchgate.net/publication/337725301_Standards_of_specialized_diabetes_care_Edited_by_Dedov_II_Shestakova_MV_Mayorov_AYu_9th_edition

Volume 45- Issue 1

DOI: 10.26717/BJSTR.2022.45.007132

ISSN: 2574-1241

DOI: 10.26717/BJSTR.2022.45.007132
TE Taranushenko. Biomed ] Sci & Tech Res

@ @ This work is licensed under Creative
Commons Attribution 4.0 License

Submission Link: https://biomedres.us/submit-manuscript.php

BIOMEDICAL

RESEARCHES

B s

Qv i@«

A

ISSN: 2574-1241

Assets of Publishing with us

Global archiving of articles
Immediate, unrestricted online access
Rigorous Peer Review Process
Authors Retain Copyrights

Unique DOI for all articles

https://biomedres.us/

Copyright@ TE Taranushenko | Biomed ] Sci & Tech Res | BJSTR. MS.ID.007132.

36051


https://dx.doi.org/10.26717/BJSTR.2022.45.007132
https://biomedres.us/
https://dx.doi.org/10.26717/BJSTR.2022.45.007132

