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Abstract

This mini-review is devoted to evaluation of gerontologic advances approximately till the onset
of current century, making some prognostic considerations for the next decades. An attention
is focused on the works of some Russian authors, together with our own studies related to stress
hormones and proteins.

Keywords: Aging; Gerontology; Glucocorticoids; Stress

Welive at presentin the epoch of rapid scientific progress that can change the state of investigative
minds even during several years (and not decades, as previously). Therefore, it is interesting to
evaluate the situation in aging research about a quarter of century ago, the time of turning from the
28 to 3" millenium, in order to make some predictions, at least up to the half of current century. We
shall focus our brief essay only on some topics that appear to be the most relevant for us.

Already at the end of 20" century and shortly thereafter the population aging was quite
evident worldwide. In fact, the number of elderly persons was growing rapidly in many countries,
approaching sometimes to one third of the whole population [1, 2] and representing a considerable
burden to financial resources of even rich industrialized states of Europe and Northern America [3].

Therefore, already at that time there existed a great interest to advanced research on aging and
age-related diseases, using both experimental studies on laboratory animals and epidemiological
investigations. Partly this interest was a continuation of research efforts since the beginning of 20*
century, when the discipline of gerontology emerged.

It is important that the term “gerontology” was used once in 1903 by Russian immunologist,
Nobel prize laureate Elie I. Metchnikoff, but only after the later its use by Russian psychologist
Nikolai A. Rybnikov in 1929 this term was accepted in a worldwide mode [4]. This occurred also due
to promotion by Vladimir G. Korenchevsky, another scientist of Russian origin that participated
actively in the first steps of International Association of Gerontology and Geriatrics during the
decades of thirties and fourties of the last century.

A century after the foundation of gerontology in 1903 the most important discoveries were
related to Caloric Restriction (CR) and its mechanisms. Indeed, till the present moment this dietary
intervention is considered as the only confirmed manner of lifespan extension, at least in some
animal species [5-7]. What for the mechanisms of CR, it appeared that they could involve hormonal
alterations, especially related to Growth Hormone (GH) and Insulin-Like Growth Factor type I
(IGF-I) [8-10].

We began to participate in parallel studies on hormonal regulation during the eighties and
nineties of the last century, investigating functional activities of cultured liver and pituitary cells
obtained from the rats of different age groups: perinatal, prepubertal and adults [11]. Only later it
became clear to us that these studies were important for gerontology also, if to consider this discipline
as the science of whole ontogeny [12], and not only of its senescent part. In fact, several researchers
affirm that aging begins, at least, together with formation of zigote (see, e.g., ref. [13]) and perhaps
even earlier, if to take into accout also the alterations in gamets, i.e., in transgenerational mode.

However, for us the most important topic from the very beginning was the role of Glucocorticoids
(GC) as principal candidates to mediators of the phenomena of programming / imprinting and
embedding in the framework of the concept of Developmental Origins of Health and Disease -
DOHaD [14], as well as in theoretical models of the onto- and phylopathogeny. In this regard, it
is interesting that CR provokes the increase in GC levels, what contradicts to their participation in

WebLog Journal of Gerontology and Geriatrics | Published by WebLog 1

Wjgg.2026.i0905


https://doi.org/10.5281/zenodo.22847202
https://doi.org/10.5281/zenodo.22847202

Viktor I. Goudochnikov

WebLog Journal of Gerontology and Geriatrics

the etiopathogeny of several age-related diseases, as well as in aging
itself [15, 16].

Therefore, our present attention became more focused on other
mediators of stress, especially those associated with cellular stress,
including heat shock proteins - HSP [17]. It is important that CR
results in improved resistance to stress, probably because of higher
HSP levels [18-20]. However, these levels appear to decrease with
aging, what explains also age-related compensatory increase in GC
levels (see discussion in ref. [16]).

Just recently our attention was attracted to exosomes, nanosized
extracelular vesivles released from the cells by means of exocytosis
[21,22]. In fact, exosomes contain many “non-classical” bioregulators
including HSP and non-coding RNAs and may actively participate
in the intercelular communication [23, 24]. More importantly,
together with “classical” hormones, exosomal bioregulators may be
responsible for the mechanisms of aging [25, 26], according also to
the evidence provided by heterochronic parabiosis [27].

In conclusion, the next quarter of current century will be related
probably more to studies on combined mechanisms of aging, both
hormonal and biochemical, especially GC and HSP, as well as
exosomes. We can expect also exponentially growing use of artificial
intelligence, in order to evaluate rapidly expanding volumes of
scientific information in adequately short and acceptable periods of
time.

References

1. Hood E. Toward a new understanding of aging. Environ Health Perspect.
2003; 111: A756-A759.

2. Lutz W, Sanderson W, Scherbov S. The coming acceleration of global
population ageing. Nature 2008; 451: 716-719.

3. Hoskins DD. Thinking about ageing issues. Int Soc Security Rev. 2002; 55:
13-20.

4. Goudochnikov VI. Endocrinology and gerontology: Disciplines that need
the broadening and expansion. ] Endocrinol Diabetes Res. 2024; 2: 1-4.

5. Koubova J, Guarente L. How does calorie restriction work? Genes Dev.
2003; 17: 313-321.

6. Sharma R. Dietary restriction and its multifaceted effects. Current Science.
2004; 87:1203-1210.

7. Gredilla R, Barja G. Minireview: The role of oxidative stress in relation
to calorie restriction and longevity. Endocrinology. 2005; 146: 3713-3717.

8. Mobbs CV, Bray GA, Atkinson RL, Bartke A, Finch CE, Maratos-Flier E,
et al. Neuroendocrine and pharmacological manipulations to how caloric
restriction increases life span. ] Gerontol A Biol Sci Med Sci. 2001; 56A:
34-44.

9. Finch CE, Ruvkun G. The genetics of aging. Annu Rev Genomics Hum
Genet. 2001; 2: 435-462.

10. Flurkey K, Papaconstantinou ], Miller RA, Harrison DE. Lifespan
extension and delayed immune and collagen aging in mutant mice with
defects in growth hormone production. Proc Nat Acad Sci USA. 2001; 98:
6736-6741.

11. Goudochnikov VI, Santos Goudochnikov NV. Different types of stress as
highly complex endocrine and biochemical phenomena: A reappraisal.
Open Access ] Endocrinol. 2022; 6: 171.

12. Goudochnikov VI, Prokhorov LY. Possible importance of the onto- and
phylopathogenic models for gerontology and health improvement in
elderly people. Cliin Gerontol. 2023; 29: 48.

13. Katz JD. Issues of concern for the aging anesthesiologist. Anesth Analg.
2001; 92: 1487-1492.

14. Goudochnikov VI. Central positions of glucocorticoids and stress in the
phenomena of hormonal and metabolic programming / imprinting. J
Endocrinol Sci. 2023; 5: 1-7.

15. Sergio G. Exploring the complex relations between inflammation and
aging (inflamm-aging): Anti-inflamm-aging remodeling of inflamm-
aging, from robustness to frailty. Inflamm Res. 2008; 57: 558-563.

16. Goudochnikov VI. The role of glucocorticoids in aging and age-related
pharmacotherapy. Adv Gerontol. 2011; 24: 48-53.

17. Goudochnikov VI. Role of stress proteins and hormones in bioregulation
of ontogeny. Probl Endokrinol. 2015; 61: 49-53.

18. Guarente L, Kenyon C. Genetic pathways that regulate ageing in model
organisms. Nature. 2000; 408: 255-262.

19.Berner YM, Stern F. Energy restriction controls aging through
neuroendocrine signal transduction. Ageing Res Rev. 2004; 3: 189-198.

20. Astagimath MN, Rao SB. Dietary restriction (DR) and its advantages.
Indian J Clin Biochem. 2004; 19: 1-5.

21. Renaud S, Lefebvre A, Morales O, Delhem N. Mini review: Exosomes from
discovery to isolation. Biomed J Scient Tech Res. 2019; 15(2): 11286-11293.

22.Zheng T, Xu S, Xu J. A review of the roles of specialized extracelular
vesicles, migrasomes, and exosomes in normal cell physiology and disease.
Med Sci Monit. 2023; 29: €940118.

23.Javeed N, Mukhopadhyay D. Exosomes and their role in the micro- /
macro-environment: A comprehensive review. ] Biomed Res. 2017; 31(5):
386-394.

24. Mitsis T, Pierouli K, Diakou KI, Papakonstantinou E, Bacopoulou F,
Chrousos GP, et al. Exosomics. EMBnet J. 2020; 26: €934.

25. Hosseini L, Abolhasanpour N. Potential roles of exosomes in aging and
age-related diseases. Int ] Aging. 2023; 1: e22.

26. Ahmadi M, Rezale J. Ageing and mesenchymal stem cells derived
exosomes: Mollecular insight and challenges. Cel Biochem Funct. 2021;
39(1): 60-66.

27. Conboy MJ, Conboy IM, Rando TA. Heterochronic parabiosis: Historical
perspective and methodological considerations for studies of aging and
longevity. Aging Cell. 2013; 12: 525-530.

WebLog Open Access Publications

Wjgg.2026.i0905


http://www.weblogoa.com
https://www.google.com/goto?url=CAESaQHrOzAVzgy5oKYGO5PoJ5vbQBgj34PsuOy7UwJdb6ruIqyATze4YCgFbOLA0Shqfb39G7zgNx-Gi4J3eFhfWqwGV_BetJFk4_DuuTRWrIH4UvG_VHyGBqagzLeVLtP2daTA4zqEEKsJWQ
https://www.google.com/goto?url=CAESaQHrOzAVzgy5oKYGO5PoJ5vbQBgj34PsuOy7UwJdb6ruIqyATze4YCgFbOLA0Shqfb39G7zgNx-Gi4J3eFhfWqwGV_BetJFk4_DuuTRWrIH4UvG_VHyGBqagzLeVLtP2daTA4zqEEKsJWQ
https://www.google.com/goto?url=CAESYQHrOzAVJIiYR7iO_AULKuAkT0rJmYMhJDNMJsfE5VotlxudHAYmR-deQC_vG2dcmpcB_22YE7nRwxH4Tt40jNUfWplDmosSbrMY6gR0ZXLHssD4phvSR-ayEZkwFVWmsas
https://www.google.com/goto?url=CAESYQHrOzAVJIiYR7iO_AULKuAkT0rJmYMhJDNMJsfE5VotlxudHAYmR-deQC_vG2dcmpcB_22YE7nRwxH4Tt40jNUfWplDmosSbrMY6gR0ZXLHssD4phvSR-ayEZkwFVWmsas
https://www.google.com/goto?url=CAESfQHrOzAVbdHGOZmRUF5hwubgNpKCxRL5Yi7xO8K87UqaoihVLFn-vflj8CqtsP8mp-Yji3rpwOdkjic3CvRqUD629GAPzsfqZesq-31AYNdomUUN7wS3ZT9jW4bhEuwSD8WPzYXVTwivZwlyQa5CxoDLZUqoc0nrMtt5RxrG
https://www.google.com/goto?url=CAESfQHrOzAVbdHGOZmRUF5hwubgNpKCxRL5Yi7xO8K87UqaoihVLFn-vflj8CqtsP8mp-Yji3rpwOdkjic3CvRqUD629GAPzsfqZesq-31AYNdomUUN7wS3ZT9jW4bhEuwSD8WPzYXVTwivZwlyQa5CxoDLZUqoc0nrMtt5RxrG
https://www.google.com/goto?url=CAESqwEB6zswFcufYo3NvbW28iVa4Yx3aNPa5Ub_GS0-P4ak69ROokjM9DvD6zy8ckOOdhe_Iz71vlSYX5ZA5gMdPPnJgbf_nFhJSRjf_RHFSDedOkOuMCVKU4-P9EZHD4w2CErTRMeSzkREVyLZQ2cDdliVQzWV_AmWK7XLFRW4LeBtCuuzaht9oiEXTkngBn0ZP5vxv7gDLuNyo4kreQH1UE-YRPaKaX6vzSuETZc
https://www.google.com/goto?url=CAESqwEB6zswFcufYo3NvbW28iVa4Yx3aNPa5Ub_GS0-P4ak69ROokjM9DvD6zy8ckOOdhe_Iz71vlSYX5ZA5gMdPPnJgbf_nFhJSRjf_RHFSDedOkOuMCVKU4-P9EZHD4w2CErTRMeSzkREVyLZQ2cDdliVQzWV_AmWK7XLFRW4LeBtCuuzaht9oiEXTkngBn0ZP5vxv7gDLuNyo4kreQH1UE-YRPaKaX6vzSuETZc
https://www.google.com/goto?url=CAESYQHrOzAViUNEDcOcMZ8H5leLmxNzpuEzEaZ2tdFOpk2zPScY-DA8642CCU6070JXtLlsBkiQBq4zXIloyKS12AcPxuMaeFArIkvgJJLwIm3b0zkoSWCVVxUxmLfgHGOE2Dc
https://www.google.com/goto?url=CAESYQHrOzAViUNEDcOcMZ8H5leLmxNzpuEzEaZ2tdFOpk2zPScY-DA8642CCU6070JXtLlsBkiQBq4zXIloyKS12AcPxuMaeFArIkvgJJLwIm3b0zkoSWCVVxUxmLfgHGOE2Dc
https://www.google.com/goto?url=CAESXQHrOzAVGw0MUoPPzVElU7wRE4Li9SLYSmKbfCfJ3C6gzMdlB81GwU_787FcMGouSw0FbHx3gsBoCoruIVF2JNicoZ5Wym7ljh0muIWL3Y0TCPljVqWr78fRq6pfpQ
https://www.google.com/goto?url=CAESXQHrOzAVGw0MUoPPzVElU7wRE4Li9SLYSmKbfCfJ3C6gzMdlB81GwU_787FcMGouSw0FbHx3gsBoCoruIVF2JNicoZ5Wym7ljh0muIWL3Y0TCPljVqWr78fRq6pfpQ
https://www.google.com/goto?url=CAESeQHrOzAVA-rTYs7VkvQ2JciliTAf-NQ_5MBdoRV9pjTBrah433r5GoHfJJG1rWLO-CVTDrTxax30f2FIhyn4D3qZPHXxL4HMsiEy92AgeesHf-aIVPWLD8djjCZcS1dQ-oftKwPdXow9Z0fU_l2n19uJSKi5EmdaqLg
https://www.google.com/goto?url=CAESeQHrOzAVA-rTYs7VkvQ2JciliTAf-NQ_5MBdoRV9pjTBrah433r5GoHfJJG1rWLO-CVTDrTxax30f2FIhyn4D3qZPHXxL4HMsiEy92AgeesHf-aIVPWLD8djjCZcS1dQ-oftKwPdXow9Z0fU_l2n19uJSKi5EmdaqLg
https://pubmed.ncbi.nlm.nih.gov/12088210/
https://pubmed.ncbi.nlm.nih.gov/12088210/
https://pubmed.ncbi.nlm.nih.gov/12088210/
https://pubmed.ncbi.nlm.nih.gov/12088210/
https://www.google.com/goto?url=CAESYQHrOzAV2TKsTDijNhP0jBHezz2MrirzNZdMNo6gnh_vhipl84EQMrL_ZeIKorUTuy5rDDtQvONa-M_g0f_F8lhANfr2otujnf2A6LtN0z69SHVIj7CJ3Wr6R0wlsMcgZf8
https://www.google.com/goto?url=CAESYQHrOzAV2TKsTDijNhP0jBHezz2MrirzNZdMNo6gnh_vhipl84EQMrL_ZeIKorUTuy5rDDtQvONa-M_g0f_F8lhANfr2otujnf2A6LtN0z69SHVIj7CJ3Wr6R0wlsMcgZf8
https://www.google.com/goto?url=CAESYQHrOzAVwbGbhPPdu-21vPOQ5yE0VeEVKPCjemac991SZJywaZvjwsTUGwd9Hcq9FvVvCOVFR1svPVI1ipTveoLqkfpYWehp6c0y_JKitY087XOQ75vGYlFoE3hn9xvKimQ
https://www.google.com/goto?url=CAESYQHrOzAVwbGbhPPdu-21vPOQ5yE0VeEVKPCjemac991SZJywaZvjwsTUGwd9Hcq9FvVvCOVFR1svPVI1ipTveoLqkfpYWehp6c0y_JKitY087XOQ75vGYlFoE3hn9xvKimQ
https://www.google.com/goto?url=CAESYQHrOzAVwbGbhPPdu-21vPOQ5yE0VeEVKPCjemac991SZJywaZvjwsTUGwd9Hcq9FvVvCOVFR1svPVI1ipTveoLqkfpYWehp6c0y_JKitY087XOQ75vGYlFoE3hn9xvKimQ
https://www.google.com/goto?url=CAESYQHrOzAVwbGbhPPdu-21vPOQ5yE0VeEVKPCjemac991SZJywaZvjwsTUGwd9Hcq9FvVvCOVFR1svPVI1ipTveoLqkfpYWehp6c0y_JKitY087XOQ75vGYlFoE3hn9xvKimQ
https://www.google.com/goto?url=CAESdwHrOzAV7ezx130T8x80_082hteplBSQe7vMiZhkubU0pg1ioi8C6_BshKQJoXqa1Bf9NCPDMCU3GOL7CQAobaKwmkkW4XuZAh3QO54SRWHjeQqEKc1lpmqnv_9mLyOi0nIgXM6a8qEMusu8BS5IP1l9ZOCincH3
https://www.google.com/goto?url=CAESdwHrOzAV7ezx130T8x80_082hteplBSQe7vMiZhkubU0pg1ioi8C6_BshKQJoXqa1Bf9NCPDMCU3GOL7CQAobaKwmkkW4XuZAh3QO54SRWHjeQqEKc1lpmqnv_9mLyOi0nIgXM6a8qEMusu8BS5IP1l9ZOCincH3
https://www.google.com/goto?url=CAESdwHrOzAV7ezx130T8x80_082hteplBSQe7vMiZhkubU0pg1ioi8C6_BshKQJoXqa1Bf9NCPDMCU3GOL7CQAobaKwmkkW4XuZAh3QO54SRWHjeQqEKc1lpmqnv_9mLyOi0nIgXM6a8qEMusu8BS5IP1l9ZOCincH3
https://www.google.com/goto?url=CAESYQHrOzAV7QqtUDbhZwRXZqheik5r_VE6UH6qZn7cJLhsODYDpZcEYJAz07IOf95BK0cbkUauqsiarDrdEl5wISo6UGTAssnOqQR7L42GyNYCGY_1WvweAAXghaqKHxMvX4k
https://www.google.com/goto?url=CAESYQHrOzAV7QqtUDbhZwRXZqheik5r_VE6UH6qZn7cJLhsODYDpZcEYJAz07IOf95BK0cbkUauqsiarDrdEl5wISo6UGTAssnOqQR7L42GyNYCGY_1WvweAAXghaqKHxMvX4k
https://www.google.com/goto?url=CAES2gEB6zswFd67xrTFgiIiY2YG-L_8kX4JnR1ocdeEefGz2ZFNGtsggjCiO3WSZ-yTMSxjAcS6IrejvBIiFgO2Ahi1yC--tGyxYxApX1Od_1QzgclCZkQ2mCm_DhUnLXRMPwBlErCDCwdgM68eue4AgPTjywHKi1PDw6LQ0pTE4Oxb6389PalGCRXh-22K3VJFt8_LL1MUJYYkrXXxymr1tKkTMn_7zZrJQlOVOa1Eee4NdthkCEPyCaLlZNMu39X1sC70F2VLfGKDxlWpDLHDxgxRIH43KOOB3JSOPw
https://www.google.com/goto?url=CAES2gEB6zswFd67xrTFgiIiY2YG-L_8kX4JnR1ocdeEefGz2ZFNGtsggjCiO3WSZ-yTMSxjAcS6IrejvBIiFgO2Ahi1yC--tGyxYxApX1Od_1QzgclCZkQ2mCm_DhUnLXRMPwBlErCDCwdgM68eue4AgPTjywHKi1PDw6LQ0pTE4Oxb6389PalGCRXh-22K3VJFt8_LL1MUJYYkrXXxymr1tKkTMn_7zZrJQlOVOa1Eee4NdthkCEPyCaLlZNMu39X1sC70F2VLfGKDxlWpDLHDxgxRIH43KOOB3JSOPw
https://www.google.com/goto?url=CAES2gEB6zswFd67xrTFgiIiY2YG-L_8kX4JnR1ocdeEefGz2ZFNGtsggjCiO3WSZ-yTMSxjAcS6IrejvBIiFgO2Ahi1yC--tGyxYxApX1Od_1QzgclCZkQ2mCm_DhUnLXRMPwBlErCDCwdgM68eue4AgPTjywHKi1PDw6LQ0pTE4Oxb6389PalGCRXh-22K3VJFt8_LL1MUJYYkrXXxymr1tKkTMn_7zZrJQlOVOa1Eee4NdthkCEPyCaLlZNMu39X1sC70F2VLfGKDxlWpDLHDxgxRIH43KOOB3JSOPw
https://www.google.com/goto?url=CAESYQHrOzAVmzP8danwMQTAhBWao-riNw9QxDHviHhvve5v0Fvrqy8D8G7VT0sUwxYQMo12QsykAA8KFRPOQoaj9ZiqrYbs_UUBAQ22wfN8TAvMU5xzPiP45aX7FrldK0slMSU
https://www.google.com/goto?url=CAESYQHrOzAVmzP8danwMQTAhBWao-riNw9QxDHviHhvve5v0Fvrqy8D8G7VT0sUwxYQMo12QsykAA8KFRPOQoaj9ZiqrYbs_UUBAQ22wfN8TAvMU5xzPiP45aX7FrldK0slMSU
https://www.google.com/goto?url=CAESYQHrOzAVmzP8danwMQTAhBWao-riNw9QxDHviHhvve5v0Fvrqy8D8G7VT0sUwxYQMo12QsykAA8KFRPOQoaj9ZiqrYbs_UUBAQ22wfN8TAvMU5xzPiP45aX7FrldK0slMSU
https://pubmed.ncbi.nlm.nih.gov/21809620/
https://pubmed.ncbi.nlm.nih.gov/21809620/
https://www.google.com/goto?url=CAESfwHrOzAVZyampof-CSH6SApfZTCtZrTJreto4eG1qDYBo6T4ekH3pC6XGn6bZwAJsQEHmnPHfyGwu3noXskDZfpmi_F_GdkmcQ4_8Ta-pqtvzjqxpcLC0hOqnfpRujCvGEMOFDRNMMgnvSvkoqqilZjfYQtFyuaryLNHZGGLd1Q
https://www.google.com/goto?url=CAESfwHrOzAVZyampof-CSH6SApfZTCtZrTJreto4eG1qDYBo6T4ekH3pC6XGn6bZwAJsQEHmnPHfyGwu3noXskDZfpmi_F_GdkmcQ4_8Ta-pqtvzjqxpcLC0hOqnfpRujCvGEMOFDRNMMgnvSvkoqqilZjfYQtFyuaryLNHZGGLd1Q
https://www.google.com/goto?url=CAESYQHrOzAVv3OVtq2pO_o6-0T5rKNgEEwV5ILsQEbkOW33rrs-YDOR2la7Whvnnp7UlyClpfO2e3JE2TgNlANGyxbywLqyFsJeiZ47OBMBnYs2kNOVg8vTnniJEegGSYHcVko
https://www.google.com/goto?url=CAESYQHrOzAVv3OVtq2pO_o6-0T5rKNgEEwV5ILsQEbkOW33rrs-YDOR2la7Whvnnp7UlyClpfO2e3JE2TgNlANGyxbywLqyFsJeiZ47OBMBnYs2kNOVg8vTnniJEegGSYHcVko
https://www.google.com/goto?url=CAESYQHrOzAVUZ1v4BVAoDxVagQHIqn5tT_3eThgmcynd0M2Zr-ksCN1ydlnawfSwjMEKDxlZ1LyvttorFu7CIpi98B_CQkHBpkTIKSfhHDfj9bBv3OVdoZgdvvHn9cxdLFGIGk
https://www.google.com/goto?url=CAESYQHrOzAVUZ1v4BVAoDxVagQHIqn5tT_3eThgmcynd0M2Zr-ksCN1ydlnawfSwjMEKDxlZ1LyvttorFu7CIpi98B_CQkHBpkTIKSfhHDfj9bBv3OVdoZgdvvHn9cxdLFGIGk
https://www.google.com/goto?url=CAESaQHrOzAV4e_MLSKJaoknpMh3IQPDcfANqnoaR7404jTTJ-GGZWDCbAgcxZ83Xt01VnHwob1cxvtcmcZFqkFTv_gYFyfLTXMBXpMmB-yIHxTyWC1VkZq7kX8UPGAvrO8NjrUSDJ6eg-QIfg
https://www.google.com/goto?url=CAESaQHrOzAV4e_MLSKJaoknpMh3IQPDcfANqnoaR7404jTTJ-GGZWDCbAgcxZ83Xt01VnHwob1cxvtcmcZFqkFTv_gYFyfLTXMBXpMmB-yIHxTyWC1VkZq7kX8UPGAvrO8NjrUSDJ6eg-QIfg
https://www.google.com/goto?url=CAESbQHrOzAVf21RJYkIbO-W5MiIgw2fPpE2VkqM7-rJZgF8Q9U0SEAD3eZOQFoERSJ7t7oKiOZ7w_b9CD834ohOfpAwFz_m67wc7JuB32Gn1hJ1pGUaNUgclf_ve6Udr54mddcrjrH54HdKWAtcJaw
https://www.google.com/goto?url=CAESbQHrOzAVf21RJYkIbO-W5MiIgw2fPpE2VkqM7-rJZgF8Q9U0SEAD3eZOQFoERSJ7t7oKiOZ7w_b9CD834ohOfpAwFz_m67wc7JuB32Gn1hJ1pGUaNUgclf_ve6Udr54mddcrjrH54HdKWAtcJaw
https://www.google.com/goto?url=CAESagHrOzAVMriE4ERjbxQQPgCX9pwf5snRRYfYYiSUxWzODDzbUWaj-pXaslVHMOzSOQ2dHmm9oiNfvtO_7LRHMmrmOhFfb8-9XxzbsDA8hykrXL4RQ5tI6tUTiaBcQSQD9-1cUtCIJPtSFa8
https://www.google.com/goto?url=CAESagHrOzAVMriE4ERjbxQQPgCX9pwf5snRRYfYYiSUxWzODDzbUWaj-pXaslVHMOzSOQ2dHmm9oiNfvtO_7LRHMmrmOhFfb8-9XxzbsDA8hykrXL4RQ5tI6tUTiaBcQSQD9-1cUtCIJPtSFa8
https://www.google.com/goto?url=CAESagHrOzAVMriE4ERjbxQQPgCX9pwf5snRRYfYYiSUxWzODDzbUWaj-pXaslVHMOzSOQ2dHmm9oiNfvtO_7LRHMmrmOhFfb8-9XxzbsDA8hykrXL4RQ5tI6tUTiaBcQSQD9-1cUtCIJPtSFa8
https://www.google.com/goto?url=CAESaQHrOzAV5_xTO2tS46h0sBuWUwMoB8Xerfys9z153ZwjS0DRR4vHP1CkLbHTVgLdaA3QdcCUBu-tMPoYlwmk3oEIgDFgQl7xnSdsoc0YR2FJCOcUro3MWIJR0PRYcr238vbOqpO9Et3aKw
https://www.google.com/goto?url=CAESaQHrOzAV5_xTO2tS46h0sBuWUwMoB8Xerfys9z153ZwjS0DRR4vHP1CkLbHTVgLdaA3QdcCUBu-tMPoYlwmk3oEIgDFgQl7xnSdsoc0YR2FJCOcUro3MWIJR0PRYcr238vbOqpO9Et3aKw
https://www.google.com/goto?url=CAESaQHrOzAV5_xTO2tS46h0sBuWUwMoB8Xerfys9z153ZwjS0DRR4vHP1CkLbHTVgLdaA3QdcCUBu-tMPoYlwmk3oEIgDFgQl7xnSdsoc0YR2FJCOcUro3MWIJR0PRYcr238vbOqpO9Et3aKw
https://pubmed.ncbi.nlm.nih.gov/32832420/
https://pubmed.ncbi.nlm.nih.gov/32832420/
https://www.google.com/goto?url=CAESWgHrOzAVJHi-yHSr_b_Mrit33CkGDF5P9LseQRZUlZoi23ZUhy6bHJ8FGWsM49wSN4sjxTRXXTJbYbQECpVXqziusnK1GaIITwu393yNOM8fl-d9Jy5k7LZSsQ
https://www.google.com/goto?url=CAESWgHrOzAVJHi-yHSr_b_Mrit33CkGDF5P9LseQRZUlZoi23ZUhy6bHJ8FGWsM49wSN4sjxTRXXTJbYbQECpVXqziusnK1GaIITwu393yNOM8fl-d9Jy5k7LZSsQ
https://www.google.com/goto?url=CAESYQHrOzAVPUN7noM7TVUr0SSuF2kK47AUTQPtAuKPpSoyP9WaVyxkIYoIZS7ovCWuf8RTiV9vSntrLj2oHb_zB2rQWNNeYJJTyf4WZ7xzreVqjifcoY8lsb7Ce6UKl7uC8GE
https://www.google.com/goto?url=CAESYQHrOzAVPUN7noM7TVUr0SSuF2kK47AUTQPtAuKPpSoyP9WaVyxkIYoIZS7ovCWuf8RTiV9vSntrLj2oHb_zB2rQWNNeYJJTyf4WZ7xzreVqjifcoY8lsb7Ce6UKl7uC8GE
https://www.google.com/goto?url=CAESYQHrOzAVPUN7noM7TVUr0SSuF2kK47AUTQPtAuKPpSoyP9WaVyxkIYoIZS7ovCWuf8RTiV9vSntrLj2oHb_zB2rQWNNeYJJTyf4WZ7xzreVqjifcoY8lsb7Ce6UKl7uC8GE
https://www.google.com/goto?url=CAESYQHrOzAVGWqOSWMQpJHf2bsvROGaATQEvUBjgMefHkKCkJ4p5L2hCRxKYx-Wpi9PAOt2CMIZxOLU6O6URkuP2w7GguY2S5Zqgo8a9PdMC_bSIzLsywU_O7JxlW8J0GSFe8Q
https://www.google.com/goto?url=CAESYQHrOzAVGWqOSWMQpJHf2bsvROGaATQEvUBjgMefHkKCkJ4p5L2hCRxKYx-Wpi9PAOt2CMIZxOLU6O6URkuP2w7GguY2S5Zqgo8a9PdMC_bSIzLsywU_O7JxlW8J0GSFe8Q
https://www.google.com/goto?url=CAESYQHrOzAVGWqOSWMQpJHf2bsvROGaATQEvUBjgMefHkKCkJ4p5L2hCRxKYx-Wpi9PAOt2CMIZxOLU6O6URkuP2w7GguY2S5Zqgo8a9PdMC_bSIzLsywU_O7JxlW8J0GSFe8Q

	Title
	Abstract
	References

