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Aging nedir?

Aging = İnflammaging

Yaşlanma sürecinin insan biyolojisindeki karşılığı 

Banić M, Pleško S, Urek M, Babić Ž, Kardum D. Immunosenescence, Inflammaging and Resilience: An Evolutionary
Perspective of Adaptation in the Light of COVID-19 Pandemic. Psychiatr Danub. 2021 Spring-Summer;33(Suppl 4):427-

431. PMID: 34718260.



Aging

Pilkington, S. M., Bulfone-Paus, S., Griffiths, C. E., & Watson, R. E. (2021). Can skin aging contribute to systemic
inflammaging?. The Journal of investigative dermatology, S0022-202X.



 Anti-aging

Yaşlanmanın yavaşlaması

Yaşlanmanın durması

Gençleşme



Kaç yaşındasın?

Çalışmalar bedenin yaşının kronolojik
göstergelerden bağımsız olabileceğini gösteriyor

Belsky, D. W., Caspi, A., Houts, R., Cohen, H. J., Corcoran, D. L., Danese, A., Harrington, H., Israel, S., Levine, M. E.,

Schaefer, J. D., Sugden, K., Williams, B., Yashin, A. I., Poulton, R., & Moffitt, T. E. (2015). Quantification of biological
aging in young adults. Proceedings of the National Academy of Sciences of the United States of America, 112(30), E4104–

E4110. https://doi.org/10.1073/pnas.1506264112



Biyolojik yaş - fiziksel görünüm ve beden işlevleri ile daha uyumlu

Belsky, D. W., Caspi, A., Houts, R., Cohen, H. J., Corcoran, D. L., Danese, A., Harrington, H., Israel, S., Levine, M. E., Schaefer, J. D., Sugden, K., Williams, B., Yashin, A. I., Poulton, R., & Moffitt, T. E. (2015). Quantification of biological aging in young adults. Proceedings of the
National Academy of Sciences of the United States of America, 112(30), E4104–E4110. https://doi.org/10.1073/pnas.1506264112



Yaşlanma hızı kişiye özgü

Bazı deneklerin yaşlanma
hızı 16 sene boyunca sıfıra
yakın izlemiş

Az sayıda deneğin 16

senelik izlemde biyolojik
yaşının azalmış

Biyolojik
yaşlanma eğrileri

Belsky, D. W., Caspi, A., Houts, R., Cohen, H. J., Corcoran, D. L., Danese, A., Harrington, H., Israel, S., Levine, M. E.,

Schaefer, J. D., Sugden, K., Williams, B., Yashin, A. I., Poulton, R., & Moffitt, T. E. (2015). Quantification of biological
aging in young adults. Proceedings of the National Academy of Sciences of the United States of America, 112(30), E4104–

E4110. https://doi.org/10.1073/pnas.1506264112



Çalışmalar

Biyolojik yaşlanma

Bedenin beklenen hızla
yaşlanması

Frailty

Tanı konmuş hastalık
olmamasına karşın kırılganlık /

ölüm riskinde artış
>65 yaş

Akselere yaşlanma

Metabolik dejenerasyon nedeni
ile organ fonksiyonlarının
beklenenden erken yaşlanması

Ji, L., Jazwinski, S. M., & Kim, S. (2021). Frailty and Biological Age. Annals of geriatric medicine and research, 25(3), 141–

149. https://doi.org/10.4235/agmr.21.0080

Monasso GS, Jaddoe VWV, Küpers LK, Felix JF. Epigenetic age acceleration and cardiovascular outcomes in school-age
children: The Generation R Study. Clin Epigenetics. 2021 Nov 16;13(1):205. doi: 10.1186/s13148-021-01193-4. PMID:

34784966; PMCID: PMC8597298.



Ferrucci, L, Gonzalez-Freire, M, Fabbri, E, et al. Measuring biological aging in humans: A quest. Aging Cell. 2020;

19:e13080. https://doi.org/10.1111/acel.13080

Biyolojik Belirleyiciler



Çevresel etmenler

Prada, D., Belsky, D., & Baccarelli, A. (2021). Is your environment making you older? Molecular biomarkers and new
approaches to investigate the influences of environmental chemicals through aging. La Medicina del lavoro, 112(1), 8–14.

https://doi.org/10.23749/mdl.v112i1.10826



Yaşlanma 
&

Dejenerasyon 

Prada, D., Belsky, D., & Baccarelli, A. (2021). Is your environment making you older? Molecular biomarkers and new
approaches to investigate the influences of environmental chemicals through aging. La Medicina del lavoro, 112(1), 8–14.

https://doi.org/10.23749/mdl.v112i1.10826



Aging?

Belsky, D. W., Caspi, A., Arseneault, L., Baccarelli, A., Corcoran, D. L., Gao, X., Hannon, E., Harrington, H. L., Rasmussen, L. J., Houts, R., Huffman, K., Kraus, W. E., Kwon, D., Mill, J., Pieper, C. F., Prinz, J.

A., Poulton, R., Schwartz, J., Sugden, K., Vokonas, P., … Moffitt, T. E. (2020). Quantification of the pace of biological aging in humans through a blood test, the DunedinPoAm DNA methylation algorithm. eLife,

9, e54870. https://doi.org/10.7554/eLife.54870



Beslenme

Leite G, Pimentel M, Barlow GM, Chang C, Hosseini A, Wang J, Parodi G, Sedighi R, Rezaie A, Mathur R. Age and
the aging process significantly alter the small bowel microbiome. Cell Rep. 2021 Sep 28;36(13):109765. doi:

10.1016/j.celrep.2021.109765. PMID: 34592155.



Sindirim Sistemi

Değişen anlayışımız :









Sindirim Boşluğu
+

Mikrobiyata

Turnbaugh, P. J., Ley, R. E.,
Hamady, M., Fraser-Liggett, C. M.,
Knight, R., & Gordon, J. I. (2007).
The human microbiome project.
Nature, 449(7164), 804-810.



Sindirim Boşluğu

Ağız - Anüs arasında 
Metrelerce sindirim hattı / yüzey










Boşluğa tutunan:
Mikrobiyata

Peterson, J., Garges, S., Giovanni, M., McInnes, P., Wang, L., Schloss, J. A., ... & NIH HMP
Working Group. (2009). The NIH human microbiome project. Genome research, 19(12), 2317-

2323.



Sindirim
Boşluğundaki Sıvı

Hipoklorik asit (Mide Asidi) - Safra asitleri - vb









!Mikrobiyata için uygun besiyeri!

Gevers, Dirk, Rob Knight, Joseph F. Petrosino, Katherine Huang, Amy L. McGuire, Bruce W.
Birren, Karen E. Nelson, Owen White, Barbara A. Methé, and Curtis Huttenhower. "The Human

Microbiome Project: a community resource for the healthy human microbiome." (2012): e1001377.



Mikrobiyom

Sindirim yapar
Mikronutrient sentezler

Mineral emer
Bağışıklık oluşturur








-Maya-

Lloyd-Price, J., Mahurkar, A., Rahnavard, G., Crabtree, J., Orvis, J., Hall, A. B., ... &
Huttenhower, C. (2017). Strains, functions and dynamics in the expanded Human Microbiome

Project. Nature, 550(7674), 61-66.



Mayalar

Doğru gıda

Bedenin sağlık göstergeleri

Bio Age

Nutrisyon Seviyesi

Yaşlanma İvmesi (Pace)

Diyet

Jayanama, K., Theou, O., Blodgett, J.M. et al. Frailty, nutrition-related parameters, and mortality
across the adult age spectrum. BMC Med 16, 188 (2018). https://doi.org/10.1186/s12916-018-

1176-6

Ruxton CH, Derbyshire E, Toribio-Mateas M. Role of fatty acids and micronutrients in healthy
ageing: a systematic review of randomised controlled trials set in the context of European dietary
surveys of older adults. J Hum Nutr Diet. 2016 Jun;29(3):308-24. doi: 10.1111/jhn.12335. Epub

2015 Aug 18. PMID: 26286890.

Calder PC, Carding SR, Christopher G, Kuh D, Langley-Evans SC, McNulty H. A holistic approach
to healthy ageing: how can people live longer, healthier lives? J Hum Nutr Diet. 2018
Aug;31(4):439-450. doi: 10.1111/jhn.12566. Epub 2018 Jun 3. PMID: 29862589.

Solovev, I., Shaposhnikov, M., & Moskalev, A. (2020). Multi-omics approaches to human biological
age estimation. Mechanisms of ageing and development, 185, 111192.



Antiaging Beslenme

Merak edilenler:
Aralıklı Oruç
Eliminasyon

Probiyotik kullanımı
Antibiyotik kullanımı
Mikrobiyata Analizi



Aralıklı Oruç

Metabolik göstergeler

Mikrobiyata

Hofer SJ, Carmona-Gutierrez D, Mueller MI, Madeo F. The ups and downs of caloric restriction
and fasting: from molecular effects to clinical application. EMBO Mol Med. 2021 Nov 15:e14418.

doi: 10.15252/emmm.202114418. Epub ahead of print. PMID: 34779138.



Eliminasyon




Wolter, M., Grant, E. T., Boudaud, M., Steimle, A., Pereira, G. V., Martens, E. C., & Desai, M. S.
(2021). Leveraging diet to engineer the gut microbiome. Nature Reviews Gastroenterology &

Hepatology, 1-18.



Antibiyotik-Probiyotik




Faa, G., Gerosa, C., Fanni, D., Nemolato, S., van Eyken, P., & Fanos, V. (2013). Factors
influencing the development of a personal tailored microbiota in the neonate, with particular

emphasis on antibiotic therapy. The Journal of Maternal-Fetal & Neonatal Medicine, 26(sup2), 35-
43



Mikrobiyata Analizi




Hampton-Marcell, J. T., Larsen, P., Anton, T., Cralle, L., Sangwan, N., Lax, S., ... & Gilbert, J. A.
(2020). Detecting personal microbiota signatures at artificial crime scenes. Forensic science

international, 313, 110351.

Jie, Z., Yu, X., Liu, Y., Sun, L., Chen, P., Ding, Q., ... & Cai, K. (2021). The baseline gut microbiota
directs dieting-induced weight loss trajectories. Gastroenterology, 160(6), 2029-2042.



Grosicki, G. J., Fielding, R. A., & Lustgarten, M. S. (2018). Gut microbiota contribute to
age-related changes in skeletal muscle size, composition, and function: biological basis

for a gut-muscle axis. Calcified tissue international, 102(4), 433-442.

De Filippis, F., Pellegrini, N., Vannini, L., Jeffery, I. B., La Storia, A., Laghi,
L., ... & Ercolini, D. (2016). High-level adherence to a Mediterranean diet
beneficially impacts the gut microbiota and associated metabolome. Gut,

65(11), 1812-1821.

Carroccio, A., Celano, G., Cottone, C., Di Sclafani, G., Vannini, L., D'Alcamo, A., ... &
De Angelis, M. (2021). WHOLE-meal ancient wheat-based diet: Effect on metabolic

parameters and microbiota. Digestive and Liver Disease.

Antiaging Beslenme

Kolonik flora --> Lifli

Sağlıklı Mikrobiyata --> Probiyotik

Uzun süreli uyum

Antibiyotiksiz

Biyoçeşitliliği yüksek







