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Tém tit

Té bao gdc trung mod (mesenchymal stem cells - MSCs) dong vai trd nén tang trong y hoc
tai tao nho kha nang ty tai tao, biét hoa va diéu hoa mién dich. Tuy nhién, hi€éu qua cia MSC con
han ché do ty 1& sdng sot thip trong cac thir nghiém 1am sang. Cac nghién ctru gan ddy cho thiy
viée duy tri vi moi truong tu nhién 1a yéu té then chdt dé téi wu hoa chirc nang va kha ning ton tai

cua MSC.

Trong cac md duy trit, MSC v6n hoat dong & diéu kién tiéu thy oxy thap, cho thiy kha ning
thich nghi véi tinh trang thiéu oxy. Viéc mo phong diéu kién nay trong nudi cdy in vitro da duoc
chirng minh 1a mét chién Iuge tiém ning nhim nang cao chat lwong MSC. Thiéu oxy thuc day ting
sinh, sdng sot, hoa hudng dong, dong thdi diéu chinh tiém ning biét hoa theo hudng tao sun. V&
mat chuyén hoa, MSC thich nghi bang cach thay ddi chirc ning ty thé, duong phan, phosphoryl
hoa oxy héa va cac chét trung gian chuyén hoa, tir d6 nang cao kha nang song sot va hoat tinh sinh
hoc. Pac biét, né)ng do oxy thép con tang cuong hoat dong can tiét, thuc déy san xuét céac yéu td

hoa tan va tai ngoai bao, gop phan tao mach mau, trc ché apoptosis va gidm viém.

Diéu kién thiéu oxy trong nudi cdy MSCs 1a mot hudng tiép can day hira hen dé cai thién
chat luong té bao va nang cao hiéu qua tng dung trong 1am sang. Tuy nhién, can tiép tuc nghién
ctru dé xac dinh ndong do O: t6i wu va thoi gian xir Iy pht hop, nham chudn héa quy trinh nudi cay

MSCs cho céac tng dung tai tao va tré hoa trong tuong lai.
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Abstract

Mesenchymal stem cells (MSCs) have emerged as a cornerstone in regenerative medicine
due to their ability to self-renewal, differentiation and immunomodulation. Despite their
therapeutic potency, the efficacy of MSCs remains limited by poor survival in clinical trials.
Recent studies emphasize the importance of preserving the native microenvironment to optimize

MSC functionality and resilience.

In their natural niches, MSCs reside under conditions of relatively low oxygen
consumption, suggesting intrinsic tolerance to hypoxia. Mimicking this physiological state through
hypoxia preconditioning has been proposed as a strategy to enhance MSC therapeutic potential.
Evidence from in vitro research demonstrates that hypoxic culture conditions promote MSC
proliferation, survival, and migration, while also modulating stress responses to reduced oxygen
tension. Moreover, hypoxia alters the multilineage differentiation potential of MSC, consistently
favoring chondrogenesis. At the metabolic level, hypoxia induces adaptive changes in
mitochondrial function, glycolysis, oxidative phosphorylation, and metabolic intermediates,
thereby improving cellular viability and bioactivity. Importantly, low oxygen tension enhances
MSC paracrine activity, increasing the secretion of soluble factors and extracellular vesicles (EVs),

which contribute to angiogenesis, inhibition of apoptosis, and suppression of inflammation.

Hypoxia preconditioning represents a promising approach to improve MSC quality and
therapeutic efficacy. Further studies are required to determine the optimal oxygen concentration
and exposure duration, with the goal of standardizing MSC culture conditions for translational

applications in regenerative medicine and rejuvenation therapies.
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