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KAMONNAREE CHOTINANTAKUL : EXPANSION OF
HEMATOPOIETIC STEM CELLS AND ITS APPLICATION IN WOUND
HEALING. THESIS ADVISOR : ASST. PROF. WILAIRAT

LEEANANSAKSIRI, Ph.D. 217 PP.

HEMATOPOIETIC STEM CELLS/CORD BLOOD/CD34” CELLS/ EXPANSION/

WOUND HEALING

The aims of this study were to compare the ability of ex vivo expansion of
human cord biood (CB) CD34" cells cuitured in cytokine factors; 4F (FIt3L, SCF,
TPO, and IL-6) and 4F conlaining Wntl (4TW) in serum and serum-free medium and
to compare newly six combinations” of cytokine cocktails with 4F in serum- -free
medium in supporting pro!iferation. In the present study, the capacity of expanded
CD34" cells in serum-free medmm m wound healing was also investigated and
compared with freshly 1soiated CD34 cells in streptozotocm (STZ)-induced diabetic
mice. Firstly, the culture of CB-’CD34T.celEs in serum-free medium with 4F and 4FW
showed superior ex vivo expansion of CD34°CD38 cells (~18.5- and ~24.3-folds,
respectively) than those of serum containing medium (~4.2- and ~6.6-folds,
respectively) significantly at day 7. Interestingly, in the serum-free medium exhibited
the increase in CD1337CD38 cells and preserved the expansion of CD34'CD38" cells
(more committed cells) than those of serum containing medium. Secondly, among the
seven combinations of cytokine cocktails in serum-free medium investigated in this
study, cultivation in 4FW and PO medium showed the highest expansion of

CD347CD38 cells (~24.3 fold) and CD133°CD38" cells (~18.2 fold), respectively, at
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day 7. All cocktails could maintain stemness of expanded cells in which the cellular
level as determined by colony forming cell and liquid culture assay, and the molecular
level as analyzed from the expression pluripotency genes (Oct3/4 and Nanog)
displayed the comparative results compared to freshly isolated CD34" cells. Finally,
fresh and day 5-expanded CD34" cells obtained from 4FW in serum-free culture
could accelerate wound healing in diabetic mice by improved proliferation and
migration of CD68" macrophages and CD31" endothelial cells as identified by
immunohistochemistry analysis. In conclusion, these data demonstrate the benefits of
using serum-free medium with new cytokine cocktails as an effective choice to
eliminate the contamination of ammal product and enhance CB-CD34" cells
expansion ex vivo. Particularly, thsstudy is the first research that confirms the
addition of Wntl plays an essentialgﬁ;fééé‘-_zin promoting the proliferation. In addition,
our findings also indicate for the first time _t'ﬁat significantly improvement of wound
healing in STZ-induced diabéﬁ_c r_hic_:é can be succeeded by the use of freshly isolated

and day 5-expanded CB-CD34" cells from 4FW medium.
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