
REFERENCES

Afaq, F., Adhami, V. M., & Ahmad, N. (2003). Prevention of short-term ultraviolet B
radiation-mediated damages by resveratrol in SKH-1 hairless mice☆☆Part of this work
was conducted at the Department of Dermatology, Case Western Reserve University and
the Research Institute of University Hospitals of Cleveland, 11100 Euclid Avenue,
Cleveland, Ohio 44106. Toxicology and Applied Pharmacology, 186(1), 28–37.
doi:10.1016/s0041-008x(02)00014-5

Ahangar, P.; Mills, S.J.; Smith, L.E.; Strudwick, X.L.; Ting, A.E.; Vaes, B.; Cowin, A.J. Human multipotent
adult progenitor cell-conditioned medium improves wound healing through modulating
inflammation and angiogenesis in mice. Stem Cell Res. Ther. 2020, 11, 299.

Ahsanuddin, S., Lam, M., & Baron, E. D. (2016). Skin aging and oxidative stress[J]. AIMS Molecular
Science, 2016, 3(2): 187-195. doi: 10.3934/molsci.2016.2.187

Bogatcheva, N. V., & Coleman, M. E. (2019). Conditioned Medium of Mesenchymal Stromal Cells: A
New Class of Therapeutics. Biochemistry (Moscow), 84(11), 1375–1389.
doi:10.1134/s0006297919110129

Bonjoch, N.P., Tamayo, P.R. (2001). Protein Content Quantification by Bradford Method. In: Reigosa
Roger, M.J. (eds) Handbook of Plant Ecophysiology Techniques. Springer, Dordrecht.
https://doi.org/10.1007/0-306-48057-3_19

Bundgaard, L., Stensballe, A., Elbæk, K.J. et al. (2020). Mass spectrometric analysis of the in vitro
secretome from equine bone marrow-derived mesenchymal stromal cells to assess the
effect of chondrogenic differentiation on response to interleukin-1β treatment. Stem Cell
Res Ther 11, 187. https://doi.org/10.1186/s13287-020-01706-7

Calabrese, E. J. (2021). Hormesis and adult adipose-derived stem cells. Pharmacological Research,
172, 105803. doi:10.1016/j.phrs.2021.105803

Campiche, R., Boudon, R., Voegeli, R., Paxton, D., & Imfeld, R. D. (2016). Skin aging in different
ethnicities and treatment effects by a hydrophobically modified dipeptide in Caucasians,
Asians and Black Africans. 29th IFSCC Congress, Orlando

Cao, E., Chen, Y., Cui, Z., & Foster, P. R. (2003). Effect of freezing and thawing rates on denaturation of
proteins in aqueous solutions. Biotechnology and Bioengineering, 82(6), 684-690.
https://doi.org/10.1002/bit.10612

Cao, N., Liao, T., Liu, J. et al. (2017). Clinical-grade human umbilical cord-derived mesenchymal stem
cells reverse cognitive aging via improving synaptic plasticity and endogenous
neurogenesis. Cell Death Dis 8, e2996 . https://doi.org/10.1038/cddis.2017.316

Caplan, A.I.; Dennis, J.E. Mesenchymal stem cells as trophic mediators. J. Cell. Biochem. 2006, 98,
1076–1084.

Chuong, C. M., Nickoloff, B. J., Elias, P. M., Goldsmith, L. A., Macher, E., Maderson, P. A., Sundberg, J.
P., Tagami, H., Plonka, P. M., Thestrup-Pederson, K., Bernard, B. A., Schröder, J. M., Dotto,
P., Chang, C. M., Williams, M. L., Feingold, K. R., King, L. E., Kligman, A. M., Rees, J. L., &
Christophers, E. (2002). What is the 'true' function of skin?. Experimental dermatology,
11(2), 159–187. https://doi.org/10.1034/j.1600-0625.2002.00112.x

Davinelli, S., Bertoglio, J., Polimeni, A.,& Scapagnini, G. (2017). Cytoprotective polyphenols against
chronological skin aging and cutaneous photodamage. Current Pharmaceutical Design. 24.
10.2174/1381612823666171109102426.

Ding, D. C., Shyu, W. C.,& Lin, S.Z. (2011). Mesenchymal Stem Cells. Cell Transplantation, 20(1):5-14.
doi:10.3727/096368910X

Ding, D. C., Chang, Y. H., Shyu, W. C., & Lin, S. Z. (2015). Human umbilical cord mesenchymal stem
cells: a new era for stem cell therapy. Cell transplantation, 24(3), 339-347.

35

https://doi.org/10.1038/cddis.2017.316


Ding, J., Wang, X., Chen, B., Zhang, J., & Xu, J. (2019). Exosomes derived from human bone marrow
mesenchymal stem cells stimulated by deferoxamine accelerate cutaneous wound healing
by promoting angiogenesis. BioMed research international, 2019.

Dominici, M., Le Blanc, K., Mueller, I., Slaper-Cortenbach, I., Marini, F. ., Krause, D. S., … Horwitz, E.
M. (2006). Minimal criteria for defining multipotent mesenchymal stromal cells. The
International Society for Cellular Therapy position statement. Cytotherapy, 8(4), 315–317.
doi:10.1080/14653240600855905

Faber, J., & Fonseca, L. M. (2014). How sample size influences research outcomes. Dental Press
Journal of Orthodontics, 19(4), 27-29.
https://doi.org/10.1590/2176-9451.19.4.027-029.ebo

Ferreira, J.R., Teixeira, G.Q., Santos, S.G., Barbosa, M.A., Almeida-Porada, G., & Gonçalves, R.M.
Mesenchymal stromal cell secretome: Influencing therapeutic potential by cellular
pre-conditioning. Front. Immunol. 2018, 9, 2837.

Fidalgo, J., Novo Barros, A., & Casas, A. (2022). Resveratrol: Apromising Antiaging Agent for Cosmetic
Skin Treatments. IntechOpen. doi: 10.5772/intechopen.107860

Ganceviciene, R., Liakou, A. I., Theodoridis, A., Makrantonaki, E., & Zouboulis, C. C. (2012). Skin
anti-aging strategies. Dermato-endocrinology, 4(3), 308–319.
https://doi.org/10.4161/derm.22804

Garber Cohen, I. P., Castello, P. R., & Flecha, F. L. G. (2010). Ice-induced partial unfolding and
aggregation of an integral membrane protein. Biochimica et Biophysica Acta (BBA) -
Biomembranes, 1798(11), 2040-2047. https://doi.org/10.1016/j.bbamem.2010.07.035

Giannasi, C., Niada, S., Morte, E. D., Casati, S., Orioli, M., Gualerzi, A., & Brini, A. T. (2021). Towards
Secretome Standardization: Identifying Key Ingredients of MSC-Derived Therapeutic
Cocktail. Stem Cells International, 2021. https://doi.org/10.1155/2021/3086122

Goh, W. W. B., Wang, W., & Wong, L. (2017). Why Batch Effects Matter in Omics Data, and How to
Avoid Them. Trends in biotechnology, 35(6), 498–507.
https://doi.org/10.1016/j.tibtech.2017.02.012

Hu, L., Morganti, S., Nguyen, U., Benavides, O. R., & Walsh, A. J. (2023). Label-free optical imaging of
cell function and collagen structure for cell-based therapies. Current Opinion in Biomedical
Engineering (25), 100433

Hulmes, D. J. S. (2008). Collagen diversity, synthesis and assembly. Collagen: structure and
mechanics, 15-47.

Hur W, Lee HY, Min HS, Wufuer M, Lee C-W, Hur JA, et al. (2017). Regeneration of full-thickness skin
defects by differentiated adipose-derived stem cells into fibroblast-like cells by
fibroblast-conditioned medium. Stem Cell Research & Therapy. 2017;8:92

Hwang, D.I., Won, K.J., Kim, D., Kim, H.B., Li, Y., & Lee, H. (2019). Chemical Composition of Patrinia
scabiosifolia Flower Absolute and Its Migratory and Proliferative Activities in Human
Keratinocytes. Chemistry & Biodiversity, 16.

Islam, M. S., Aryasomayajula, A., & Selvaganapathy, P. R. (2017). A Review on Macroscale and
Microscale Cell Lysis Methods. Micromachines, 8(3). https://doi.org/10.3390/mi8030083

Januszyk, M., Rennert, R. C., Sorkin, M., Maan, Z. N., Wong, L. K., Whittam, A. J., Whitmore, A.,
Duscher, D., & Gurtner, G. C. (2015). Evaluating the Effect of Cell Culture on Gene
Expression in Primary Tissue Samples Using Microfluidic-Based Single Cell Transcriptional
Analysis. Microarrays, 4(4), 540-550. https://doi.org/10.3390/microarrays4040540

Kellman, B.P., Baghdassarian, H.M., Pramparo, T. et al. (2021). Multiple freeze-thaw cycles lead to a
loss of consistency in poly(A)-enriched RNA sequencing. BMC Genomics 22, 69).
https://doi.org/10.1186/s12864-021-07381-z

Kim, J., Seo, D. H., Lee, S. H., Lee, H., An, H., Ahn, J., Kwon, D., Seo, W., & Kang, S. (2018). Conditioned
media from human umbilical cord blood-derived mesenchymal stem cells stimulate
rejuvenation function in human skin. Biochemistry and Biophysics Reports, 16, 96-102.
https://doi.org/10.1016/j.bbrep.2018.10.007

36

https://doi.org/10.1590/2176-9451.19.4.027-029.ebo
https://doi.org/10.4161/derm.22804
https://doi.org/10.1155/2021/3086122
https://doi.org/10.1016/j.bbrep.2018.10.007


Kuivaniemi, H., & Tromp, G. (2019). Type III collagen (COL3A1): Gene and protein structure, tissue
distribution, and associated diseases. Gene, 707, 151-171.

Kruger, N. J. (n.d.). The Bradford Method for Protein Quantitation. Protein Protocols Handbook, The,
15–22. doi:10.1385/1-59259-169-8:15

Kular, J. K., Basu, S., & Sharma, R. I. (2014). The extracellular matrix: Structure, composition,
age-related differences, tools for analysis and applications for tissue engineering. Journal
of tissue engineering, 5, 2041731414557112. https://doi.org/10.1177/2041731414557112

Kwon, T.-R., Oh, C. T., Choi, E. J., Kim, S. R., Jang, Y.-J., Ko, E. J., … Kim, B. J. (2015). Conditioned
medium from human bone marrow-derived mesenchymal stem cells promotes skin
moisturization and effacement of wrinkles in UVB-irradiated SKH-1 hairless mice.
Photodermatology, Photoimmunology & Photomedicine, 32(3), 120–128.
doi:10.1111/phpp.12224

Lee, D.E.; Ayoub, N.; Agrawal, D.K. Mesenchymal stem cells and cutaneous wound healing: Novel
methods to increase cell delivery and therapeutic efficacy. Stem Cell Res. Ther. 2016, 7, 37.

Leek, J.T. et al. (2010) Tackling the widespread and critical impact of batch effects in high-throughput
data. Nat. Rev. Genet. 11,733–739

Li, Y., Won, K. J., Kim, D. Y., Kim, H. B., Kang, H. M., Lee, S. Y., & Lee, H. M. (2021). Positive Promoting
Effects of Smilax China Flower Absolute on the Wound Healing/Skin Barrier Repair-Related
Responses of HaCaT Human Skin Keratinocytes. Chemistry & Biodiversity, 18(4).
doi:10.1002/cbdv.202001051

Li, Ngo, Hwang, Wei, Liu, Liu, & Yi. (2019). Conditioned Medium from Human Adipose-Derived
Mesenchymal Stem Cell Culture Prevents UVB-Induced Skin Aging in Human Keratinocytes
and Dermal Fibroblasts. International Journal of Molecular Sciences, 21(1), 49.
doi:10.3390/ijms21010049

Liu, J., Gao, J., Liang, Z. et al. Mesenchymal stem cells and their microenvironment. Stem Cell Res
Ther 13, 429 (2022). https://doi.org/10.1186/s13287-022-02985-y

Liu, X., Xing, Y., Yuen, M., Yuen, T., Yuen, H., & Peng, Q. (2022). Anti-Aging Effect and Mechanism of
Proanthocyanidins Extracted from Sea buckthorn on Hydrogen Peroxide-Induced Aging
Human Skin Fibroblasts. Antioxidants, 11(10), 1900. MDPI AG. Retrieved from
http://dx.doi.org/10.3390/antiox11101900

Lovell, C. R., Smolenski, K. A., Duance, V. C., Light, N. D., Young, S., & Dyson, M. (1987). Type I and III
collagen content and fibre distribution in normal human skin during ageing. British Journal
of Dermatology, 117(4), 419-428.

Lynch SE, Nixon JC, Colvin RB, Antoniades HN. (1987). Role of platelet-derived growth factor in
wound healing: Synergistic effects with other growth factors. Proceedings of the National
Academy of Sciences of the United States of America;84:7696-7700

Maity, N., Nema, N.K., Abedy, M.K., Sarkar, B.K., & Mukherjee P.K. (2011). Exploring Tagetes erecta
Linn flower for the elastase, hyaluronidase and MMP-1 inhibitory activity. J.
Ethnopharmacol.; 137: 1300–1305.

Makareeva, E., & Leikin, S. (2014). Collagen structure, folding and function. In Osteogenesis
Imperfecta (pp. 71-84). Academic Press.

Malik, S., & Malik, T. (2021). Mesenchymal stem cell lysate as a cell-free therapy. Current
Biotechnology; 10(2).

Malik, Sabeen & Awan, Dr .,Anam F., & Qurban, A. (2023). Inflammation reduction potential of
nanostructured lipid carriers encapsulated with rat’s bone marrow cells’ lysate. 82.
10.1590/1519-6984.269553.

Masgutov, R., Zeinalova, A., Bogov, A., Masgutova, G., Salafutdinov, I., Garanina, E., Syromiatnikova,
V., Idrisova, K., Mullakhmetova, A., Andreeva, D., Mukhametova, L., Kadyrov, A., Pankov, I.
And Rizvanov, A., (2021). Angiogenesis and nerve regeneration induced by local
administration of plasmid pBud-coVEGF165-coFGF2 into the intact rat sciatic nerve. Neural

37

https://doi.org/10.1177/2041731414557112
http://dx.doi.org/10.3390/antiox11101900


Regeneration Research, vol. 16, no. 9, pp. 1882-1889.
http://dx.doi.org/10.4103/1673-5374.306090. PMid:33510097

Mazini, L., Rochette, L., & Malka, G. (2020). Adipose-Derived Stem Cells (ADSCs) and Growth
Differentiation Factor 11 (GDF11): Regenerative and Antiaging Capacity for the Skin.
Regenerative Medicine. doi:10.5772/intechopen.91233

Meiliana, A., Dewi, N. M., & Wijaya, A. (2019). Mesenchymal Stem Cell Secretome: Cell-free
Therapeutic Strategy in Regenerative Medicine. Indones Biomed J.; 11(2): 113-24

Moccia, F., Negri, S., Shekha, M., Faris, P. And Guerra, G., (2019). Endothelial Ca2+ signaling,
angiogenesis and vasculogenesis: just what it takes to make a blood vessel. International
Journal of Molecular Sciences, vol. 20, no. 16, pp. 3962.
http://dx.doi.org/10.3390/ijms20163962. PMid:31416282.

Nakajima, H., Yoshioka, R., Ezaki, Y., Nagai, T., & Imokawa, G. (2012). Paracrine cytokine interaction
between UVB-exposed epidermal keratinocytes and dermal fibroblasts in stimulating
expression of skin fibroblast-derived elastase. Cytokine; 59: 166–175.

Naomi, R., Ridzuan, P. M., & Bahari, H. (2021). Current insights into collagen type I. Polymers, 13(16),
2642.

Ninfa, A., Ballou, J,David, P., & Benore, M. (2009). Fundamental Laboratory Approaches for
Biochemistry and Biotechnology. Wiley. p. 113.

Nurkovic, J., Dolicanin, Z., Mustafic, F., Mujanovic, R., Memic, M., Grbovic, V., Skevin, A. J., &
Nurkovic, S. (2016). Mesenchymal stem cells in regenerative rehabilitation. Journal of
physical therapy science, 28(6), 1943–1948. https://doi.org/10.1589/jpts.28.1943

Okado-Matsumoto, A., & Fridovich, I. (2001). Subcellular distribution of superoxide dismutases (SOD)
in rat liver: Cu, Zn-SOD in mitochondria. Journal of Biological Chemistry, 276(42),
38388-38393.

Onar, H. C., Yusufoglu, A., Turker, G., & Yanardag, R. (2012). Elastase, tyrosinase and lipoxygenase
inhibition and antioxidant activity of an aqueous extract from Epilobium angustifolium L.
leaves. Journal of Medicinal Plants Research, 6(5), 716–726.

Pellitteri-Hahn, M. C., Warren, M. C., Didier, D. N., Winkler, E. L., Mirza, S. P., Greene, A. S., & Olivier,
M. (2006). Improved Mass Spectrometric Proteomic Profiling of the Secretome of Rat
Vascular Endothelial Cells. Journal of proteome research, 5(10), 2861.
https://doi.org/10.1021/pr060287k

Pittenger, M.F., Discher, D.E., Péault, B.M. et al. (2019). Mesenchymal stem cell perspective: cell
biology to clinical progress. npj Regen Med 4, 22.doi: 10.1038/s41536-019-0083-6

Ratz-Łyko, A., & Arct, J. (2018). Resveratrol as an active ingredient for cosmetic and dermatological
applications: a review. Journal of Cosmetic and Laser Therapy, 1–7.
doi:10.1080/14764172.2018.1469767

Reilly, D. M., & Lozano, J. (2020). Skin collagen through the lifestages: importance for skin health and
beauty. Plast Aesthet Res,; 8: 2

Sárdy, M. (2009). Role of matrix metalloproteinases in skin ageing. Connect. Tissue Res., 50, 132–138.
Shin, J. W., Kwon, S. H., Choi, J. Y., Na, J. I., Huh, C. H., Choi, H. R., & Park, K. C. (2019). Molecular

Mechanisms of Dermal Aging and Antiaging Approaches. International journal of molecular
sciences, 20(9), 2126. https://doi.org/10.3390/ijms20092126

Snezhkina, A. V., Kudryavtseva, A. V., Kardymon, O. L., Savvateeva, M. V., Melnikova, N. V., Krasnov, G.
S., & Dmitriev, A. A. (2019). ROS generation and antioxidant defense systems in normal and
malignant cells. Oxidative medicine and cellular longevity, 2019.

Song, S.Y., Jung, J.E., Jeon, Y.R., Tark, K.C., & Lew, D.H. (2011). Determination of adipose-derived stem
cell application on photoaged fibroblasts, based on paracrine function. Cytotherapy 2011;
13: 378–384

Stolzing, A., Jones, E., Mcgonagle, D., & Scutt, A. (2008). Age-related changes in human
bone marrow-derived mesenchymal stem cells: consequences for cell therapies.
Mechanisms of ageing and development, 129(3), 163-173.

38

https://doi.org/10.3390/ijms20092126


Szychowski, K. A., & Skóra, B. (2021). Review of the relationship between reactive
oxygen species (ROS) and elastin-derived peptides (EDPs). Applied Sciences, 11(18), 8732.

Valko, M., Rhodes, C. J. B., Moncol, J., Izakovic, M. M., & Mazur, M. (2007). Free radicals, metals and
antioxidants in oxidative stress-induced cancer. Chemico-biological interactions, 160(1),
1-40.

Vieira, N.M., Zucconi, E., Bueno, C.R., Jr., Secco, M., Suzuki, M.F., Bartolini, P., Vainzof, M., & Zatz, M.
(2010). Human multipotent mesenchymal stromal cells from distinct sources show
different in vivo potential to differentiate into muscle cells when injected in dystrophic
mice. Stem Cell Rev. Rep. 2010, 6, 560–566

Vierkötter, A., & Krutmann, J. (2012). Environmental influences on skin aging and ethnic-specific
manifestations. Dermato-endocrinology, 4(3), 227–231.
https://doi.org/10.4161/derm.19858

Xu, H., Zheng, Y., Liu, Q., Liu, L., Luo, F., Hu-ChenZhou, H., Isoda, H., Ohkohchi, N., & Li, Y. (2017).
Reactive Oxygen Species in Skin Repair, Regeneration, Aging, and Inflammation. In C. Filip,
& E. Albu (Eds.), Reactive Oxygen Species (ROS) in Living Cells. IntechOpen.
https://doi.org/10.5772/intechopen.72747

Watson, N., Divers, R., Kedar, R., Mehindru, A., Mehindru, A., Borlongan, M. C., & Borlongan, C. V.
(2015). Discarded Wharton jelly of the human umbilical cord: a viable source for
mesenchymal stromal cells. Cytotherapy, 17(1), 18-24.

Zhang, S., & Duan, E. (2018). Fighting against Skin Aging: The Way from Bench to Bedside. Cell
transplantation, 27(5), 729–738. https://doi.org/10.1177/0963689717725755

39

https://doi.org/10.4161/derm.19858
https://doi.org/10.5772/intechopen.72747

