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Chapter 17

MESENCHYMAL STEM CELL (MSC) TREATMENTS 
AND THE EFFECT OF PHYTOTHERAPY ON 

MESENCHYMAL STEM CELLS

Şükran YEDİEL ARAS1 
Ebru KARADAĞ SARI2

INTRODUCTION

Stem cells are defined as cells that have the capacity of self-renewal and can 
differentiate into organ- or tissue-specific mature cells (1). The term “stem cell” 
was used for the first time in 1909 by a Russian researcher named Alexander 
A. Maximow (2). Stem cells were initially named as “colony-forming cells” in 
1960s, and after this, the term “stem cell” started to be used due to their self-re-
newal and differentiation properties (3). The telomerase enzyme activities of 
stem cells are very high. This way, by preventing the shortening of telomeres at 
the tip of linear chromosomes, these activities prevent stem cells from getting 
old and diminishing division capacity (4). During cell division, while stem 
cells conduct production of cells that will differentiate into precursor cells on 
the one hand, on the other hand, they create backups of themselves. This way, 
the pool of stem cells in the organism is kept stable on a certain level through-
out life. Extracellular matrix components, neighbor cells and secretion pro-
teins form the microenvironment (niche) outside stem cells. This microenvi-
ronment keeps the numbers of stem cells and their status under control (5). 
Stem cells are obtained from several different sources. In general, based on the 
source that are obtained from, stem cells are classified into two groups as embryonic 
and non-embryonic stem cells (6). The long lifespan of stem cells and their self-re-
newal and differentiation properties endow them with a unique and significant role 
in terms of usage in treatment in normal and pathological cases (7). For stem cell 
treatments to reach the desired success, they need to differentiate into cells that are 
specific to the tissue in the region of their application and reach a sufficient number 
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stimulants could be preferred today in treatment of many diseases as they are 
less toxic and less costly.

REFERENCES
1. Tuna M. (2009). Solid tümörlerde ve lösemilerde kanser kök hücreleri. Türk Onkoloji Der-

gisi, 24 (1), 42-47.
2. Jansen J, Thompson JM, Dugan MJ, et al. (2002). Peripheral blood progenitor cell trans-

plantation. Ther Apher, 6, 5–14.
3. Houghton JM, Morozov A, Smirnova I, et al. (2007). Stem cells and cancer. Cancer Biology, 

17, 191–203.
4. Deliloğlu Gürhan Sİ, Özen MÖ, Sözer P, et al. (2009). Kök hücreler ve doku mühendisliği, 

Sağlıkta Birikim, 1(5), 143-168.
5. Polak JM, Bishop AE. (2006). Stem cells and tissue engineering: past, present, and future. 

Annals of the New York Academy of Sciences, 1068, 352–366.
6. Ateş U. (2016). Kök hücreyi tanıyalım. FNG & Bilim Tıp Transplantasyon Dergisi, 1(1), 

19–28. https://doi.org/10.5606/fng.transplantasyon.2016.004
7. Hombach-Klonisch S, Panigrahi S, Rashedi I, et al. (2008). Adult stem cells and their 

trans-differentiation potential—perspectives and therapeutic applications. J Mol Med 
(Berl), 86 (12), 1301-14.

8. Udalamaththa VL, Jayasinghe CD, & Udagama PV. (2016). Potential role of herbal reme-
dies in stem cell therapy: proliferation and differentiation of human mesenchymal stromal 
cells. Stem Cell Research & Therapy, 7 (1), 110. https://doi.org/10.1186/s13287-016-0366-4

9. Trounson A. (2006). The production and directed differentiation of human embryonic 
stem cells. Endocrine Reviews, 27 (2), 208–219. https://doi.org/10.1210/er.2005-0016

10. Evans MJ, Kaufman MH. (1981). Establishment in culture of pluripotential cells from 
mouse embryos. Nature, 292, 154-156.

11. Thomson JA, Eldor J, Shapiro SS, et al. (1998) Embryonic stem cell lines derived from hu-
man blastocysts. Science, 282, 1145-1147.

12. Kök Hücre Biyolojisi ve Klinik Uygulamalar. 1, Ankara: Türkiye Bilimler Akademisi, 2009.
13. NIH Stem Cell Information Home Page. Erişim: http://stemcells.nih.gov/index, 2011. 

Erişim tarihi:10.09.2011.
14. Akar AR, Arat M, Beksaç M, et al. (2009). Türkiye Bilimler Akademisi Raporları, 20, Anka-

ra, 113s.
15. Lanza R, Klimanskaya I. (2009). Essential Stem Cell Methods, Academic Press Elsevier, 

USA, 608p.
16. Wyrsch A, dalle Carbonare V, Jansen W, et al. (1999). Umbilical cord blood from preterm 

human fetuses is rich in committed and primitive hematopoietic progenitors with high 
proliferative and self-renewal capacity. Exp Hematol, 27, 1338-45.

17. Rocha V, Cornish J, Sievers EL, et al. (2001). Comparison of outcomes of unrelated bone 
marrow and umbilical cord blood transplants in children with acute leukemia. Blood, 97, 
2962-71.

18. Ayla Ş, Öktem G, Tanrıverdi G, et al. (2013). Kanser kök hücresi (Cancer stem cell). Zeynep 
Kamil Tıp Bülteni, 44(4):190-6.

19. Reya T, Morrison SJ, Clarke MF, et el. (2001). Stem cells, cancer and cancer stem cells. Na-
ture, 414, 105 – 111.

20. Spillane JB, Henderson, MA. (2007). Cancer stem cells: a review. ANZ Journal of Surgery, 
77: 464 – 468.

21. Ghiaur G, Gerber J, Jones RJ. (2012). Concise review: Cancer stem cells and minimal resid-
ual disease. Stem Cells, 30, 89 – 93.

22. Barry FP, Murphy JM. (2004). Mesenchymal Stem Cells: Clinical applications and biologi-
cal characterization. The International Journal of Biochemistry & Cell Biology, 36: 568-584.



General Internal Medicine

- 195 -

23. Zuk PA, Zhu M, Ashjian P, et al. (2002). Human adipose tissue is a source of multipotent 
stem cells. Molecular Biology of the Cell, 13, 4279-4295.

24. Rastegar F, Shenaq D, Huang J, et al. (2010). Mesenchymal stem cells: Molecular character-
istics and clinical applications. World J Stem Cells, 2 (4), 67-80.

25. Akar AR, Arat M, Beksaç M, et al. (2009). Türkiye Bilimler Akademisi Raporları, 20, Anka-
ra, 113s.

26. Gentile P, Scioli MG, Bielli A, et al. (2017). Stem cells from human hair follicles: first me-
chanical isolation for immediate autologous clinical use in androgenetic alopecia and hair 
loss. Stem Cell Investig, 4, 58.

27. Li Y, Yan B, Wang H, et al. (2015). Hair regrowth in alopecia areata patients following stem 
cell educator therapy. BMC Med, 20:13-87.

28. Fukuoka H, Narita K, Suga H. (2017). Hair regeneration therapy: application of adipose-de-
rived stem cells. Curr Stem Cell Res Ther, 12 (7), 531-4.

29. Alqahtani AN, Chandramoorthy HC, Shaik S, et al. (2020). Bone Marrow Mesenchymal 
Stromal Cells (BMMSCs) Augment Osteointegration of Dental Implants in Type 1 Diabetic 
Rabbits: An X-Ray Micro-Computed Tomographic Evaluation. Medicina, 56, 148.

30. Huang X, Wang H, Xu Y. (2020). Induced Pluripotent Stem Cells (iPSC)-derived Mesen-
chymal Stem Cells (MSCs) Showed Comparable Effects in Repair of Acute Kidney Injury 
as Compared to Adult MSCs. Urology Journal, 17(2), 204-209.

31. Hsiao CY, Chen TH, Huang BS, et al. (2020). Comparison between the therapeutic effects 
of differentiated and undifferentiated Wharton’s jelly mesenchymal stem cells in rats with 
streptozotocin-induced diabetes. World J Stem Cells, 26, 12(2), 139-151

32. Jin L, Zhang J, Deng Z, et al. (2020). Mesenchymal stem cells ameliorate myocardial fibrosis 
in diabetic cardiomyopathy via the secretion of prostaglandin E2. Stem Cell Research & 
Therapy, 11, 122.

33. Liu XY, Wei MG, Liang J, et al. (2020). Injury‐preconditioning secretome of umbilical cord 
mesenchymal stem cells amplified the neurogenesis and cognitive recovery after severe 
traumatic brain injury in rats. J. Neurochem, 153, 230--251.

34. Leng Z, Zhu R, Hou W, et al. (2020). Transplantation of ACE2- Mesenchymal Stem Cells 
Improves the Outcome of Patients with COVID-19 Pneumonia. Aging and Disease, 11 (2), 
216-228.

35. Akdur R, Çöl M, Işık A, et al. Halk Sağlığı. I.Baskı, Ankara. A.Ü.T.F. Antıp A.Ş. Yayınları 
1998; 3-13

36. TraditionalMedicine.http://www.who.int/mediacentre/factsheets/fs134/en/ ,erişim tar-
ih:14.05.2020

37. Lı W., Lıu Y., Wang B, et al. (2016). Effect of berberine against oxidative stress-induced 
apoptosis in rat bone marrow-derived mesenchymal stem cells. Experimental And Thera-
peutic Medicine, 12: 4041-4048.

38. Azizsoltani A., Piria K., Behzad S., et al. (2018). Ethyl Acetate Extract of Licorice Root (Gly-
cyrrhiza glabra) Enhances Proliferation and Osteogenic Differentiation of Human Bone 
Marrow Mesenchymal Stem Cells. Iranian Journal of Pharmaceutical Researc, 17 (3), 1057-
1067.

39. Kim R, Lee S, Lee CY, et al. (2018). Salvia miltiorrhiza enhances the survival of mesen-
chymal stem cells under ischemic conditions. Journal of Pharmacy and Pharmacology, 70, 
1228–1241.

40. Wu Z, Weng S, Yan D, et al. (2018). Administration of cinnamaldehyde promotes osteogen-
esis in ovariectomized rats and differentiation of osteoblast in vitro. Journal of Pharmaco-
logical Sciences, 138, 63-70.

41. Wang T, Yan R, Xu X, et al. (2019) Curcumin represses adipogenic differentiation of human 
bone marrow mesenchymal stem cells via inhibiting kruppel-like factor 15 expression. Acta 
Histochem, 121(2):253-259.



General Internal Medicine

- 196 -

42. Wang X, Zhang Y, Yang Y, et al. (2019). Curcumin pretreatment protects against hypoxia/
reoxgenation injury via improvement of mitochondrial function, destabilization of HIF-1α 
and activation of Epac1-Akt pathway in rat bone marrow mesenchymal stem cells. Biomed-
icine & Pharmacotherapy, 109, 1268–1275.

43. Liu S, Luo ZH, Ji GM, et al. (2019). Cajanolactone A from Cajanus cajan Promoted Oste-
oblast Differentiation in Human Bone Marrow Mesenchymal Stem Cells via Stimulating-
Wnt/LRP5/-Catenin Signaling. Molecules, 24, 271; doi:10.3390/molecules24020271 www.
mdpi

44. Lin SY, Kan JY, Lu CC,et al. (2020). Green Tea Catechin (-)-Epigallocatechin-3-Gallate 
(EGCG) Facilitates Fracture Healing. Biomolecules, 10, 620; doi:10.3390/biom10040620.

45. Wang JY, Yin CC, Wu CC, et al. (2016). Icaritin promotes chondrogenic differentiation of 
BMSCs by Wnt/β-catenin signaling pathway. Zhongguo Zhong Yao Za Zhi, 41(4), 694–699.

46. Huang JM, Bao Y, Xiang W, et al. (2017). Icariin regulates thebidirectional differentiation of 
bone marrow mesenchymal stem cells through canonical Wnt signaling pathway. Evidence- 
Based Complementary and Alternative Medicine, Article ID 8085325, p12.

47. Zhang LY, Xue HG, Chen JY, et al. (2016). Genistein induces adipogenic differentiation in 
human bone marrow mesenchymal stem cells and suppresses their osteogenic potential by 
upregulating PPARγ. Experimental and Therapeutic Medicine, v 11 (5), 1853–1858.

48. Burns J, Yokota T, Ashihara H, et al. (2002). Plant foods and herbal sources of resveratrol. 
Journal of Agricultural and Food Chemistry, 50 (11), 3337–3340.

49. Peltz L, Gomez J, Marquez M, et al. (2012). Resveratrol exerts dosage and duration depend-
ent effect on human mesenchymal stem cell development. PLoS One, 7 (5), e37162.


