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Influence of Placenta Mesenchymal Stem Cells on Proliferation and
Migration of Keratinocytes under High Glucose Conditions

Liu Shudan', Ma Huiming®, Liang Xueyun', Ma Xiaona', Yang Tingting', Chen Dongmei'*
(Mnstitute of Human Stem Cells, General Hospital of Ningxia Medical University, Yinchuan 750004, China; *Key Laboratory of
Fertility Preservation and Maintenance of Ministry of Education, Ningxia Medical University, Yinchuan 750004, China)

Abstract The aim of this study was to investigate whether MSCs from the human placenta could be an
effective therapeutic candidate to promote the proliferation and migration of keratinocytes in yperglycemic environ-
ment. We adopted a strategy of treating hKCs with high D-glucose, applying PMSCs in a glucose-induced cell injury
model, which is of great significance to elucidate the role of PMSCs in promoting the wound healing such as diabetic

foot. In this study, the keratinocytes were obtained and cultured in vitro with various different D-glucose concentra-
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tions (12.5 mmol/L, 25 mmol/L, 50 mmol/L, and 100 mmol/L) cultured under routine condition (serum-free medi-
um) for 3 days, the doubling time, cell migration and cell apoptosis assays were performed on human keratinocytes.
In all experimental groups the keratinocytes were further cultured with human placenta mesenchymal stem cells.
Cell proliferation, apoptosis, and migration were assessed and the expression of vimentin was detected using
immunofluorescence and immunoblotting assay thereafter. Keratinocytes presented showed a low proliferation rate
and migration areas were sparse in the simulation of hyperglycemia environment (50 mmol/L, and 100 mmol/L D-
glucose). Compared with the control group, PMSCs co-clutured group presented more rapid cell growth, higher
proliferation rate, and lower apoptosis percentage under high-glucose conditions. In the PMSCs co-clutured group,
larger areas were overlaid; and the expression of vimentin was significantly enhanced. These findings suggested that
PMSCs could effectively promote keratinocytes survival and migration under hyperglycemia conditions in vitro. It
might function via upregulating the expression of vimentin. These results indicated that PMSCs could not only in-
hibit the apoptosis of human keratinocytes caused by high glucose, but also promote its proliferation and migration

under hyperglycemia condition. These advances provided new evidence for mesenchymal stem cells to promote

skin wound healing in diabetic patients.
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A-D: keratinocytes were exposed to D-glucose (12.5, 25, 50, 100 mmol/L) for 72 h. The red arrow in figure C indicated that the refractive property de-
creased with the more vacuoles and larger volume of cells in the treatment group of 50 mmol/L D-glucose. The red arrow in figure D indicated that the
cells shrink and lost attachment. Apoptotic body were present in or around the cells in the treatment group of 100 mmol/L D-glucose.

El1 D-glucoseXThKCsH 7S A S
Fig.1 Effects of D-glucose on keratinocytes morphology
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A: draw the growth curve using time as x value and cell count as y value; B: calculate the population doubling time of each treatment group. ***P<0.001
compared with glucose factor between groups; “P<0.05 compared with pMSC-CM factor between groups.
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Fig.2 Effects of D-glucose and pMSC-conditioned medium on keratinocytes growth
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A~D: 12.5. 25, 50+ 100 mmol/L D-glucoseff FHhKCs 72 ho E~H: 7E & BHR B B Al F(12.5. 25+ 50+ 100 mmol/L)#8IMPMSCs 5 {445 77 555 7772 he
A-D: keratinocytes were exposed to D-glucose (12.5, 25, 50, 100 mmol/L) for 72 h. E-H: keratinocytes were exposed to D-glucose (12.5, 25, 50,

100 mmol/L) and PMSC-CM for 72 h.

[El3 D-glucosexthKCs4 < HYHINHI{E A A2 B 22 18] 78 B+ 4R AE X HUR TR #2 00
Fig.3 Effects of D-glucose and pMSC-conditioned medium on keratinocytes apoptotic
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Table 1 Apoptosis cell count of the each group

o 2 AR B (mmol/L)

4H4 SR (D) - .

D-glucose concentration (mmol/L) P, value
Groups Total events

12.5 25 50 100
Control 10 000 228.67+25.58 285.00+24.88 625.67+10.02 644.00+47.13 0.000 1
Co-culture 10 000 161.00+31.75 277.33+40.41 380.33+55.08 446.00£36.06 0.000 2
Py, value 0.1573 0.848 5 0.019 8 0.011 3

Py A G R ZR A AL B Py pMSC-CMIR 225 218 LA

P,: compared with glucose factor between groups; Py,: compared with pMSC-CM factor between groups.
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A: RYR & A RIS A MhK CsiE & fiE 77,
**P=0.001 2,

A: wound healing assay for the migration of hKCs; B: the area pixel value was measured using Image-Pro Plus 6.0 software analysis. Compared with
glucose factor between groups, **P=0.005 7; compared with pMSC factor between groups, **P=0.001 2.

[El4 PMSCsZ TR X T EIHER 5 77 B 1 B A AR RIT R RO R
Fig.4 Effects of PMSC-CM on migration of keratinocytes under different glucose conditions
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A: hKCs 5PMSCs3L 85 751l o vimentin 2 [ %14 54 i 45 ; B: Western blot/3 HThKCs 5 PMSCs3: 15 77 17 & vimentin &5 [ 14 ; C: #H%GAPDHE

- HrvimentindE 13814

A: morphology of hKCs and expression of vimentin in co-cultured with or without PMSCs were detected by immunofluorescence; B: expression of

vimentin in co-cultured with or without PMSCs were detected by Western blot; C: the relative amount of protein was normalized to the expression of

GAPDH.

El5 55 EEMRAIKTERREMMMAASHEL

Fig.5 Effects of PMSC co-cultured on vimentin distribution and morphology of keratinocytes after 48 hours
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