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[Abstract] Objective To study the effect of stem cell factor (SCF) on the angiogenic ability of cocultured dental
pulp stem cells (DPSCs) and human umbilical vein endothelial cells (HUVECs). Methods This study has been re-
viewed and approved by the Ethics Committee. The experiment was split into the HUVECs, SCF+HUVECs, DPSCs+HU-
VECs, and SCF+DPSCs+HUVECs groups. A mixture of SCF and culture medium was used to prepare a mixed culture
medium with an SCF concentration of 100 ng/ml. In vitro coculture of DPSCs and HUVECs was performed at a 1:5
ratio. CCK-8 proliferation assay was used to observe the proliferative capacity of cells in each group on days 1, 3, 5,
and 7. Wound healing and Transwell migration assays were used to detect the effect of SCF on cell migration under

either direct or indirect coculture conditions, respectively. In vitro angiogenesis experiments were performed to detect
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the angiogenic capacity of the cells in each group. The vascular endothelial growth factor A (VEGFA) concentration in

the cell culture supernatant was detected using ELISAs, and the protein expression levels of CD31, CD34, and VEGFA

were detected using Western blot analysis. Results Wound healing and Transwell migration experiments showed that

SCF significantly promoted the migration of cocultured DPSCs and HUVECs (P < 0.05). The in vitro angiogenesis exper-

iment showed that the number of branches and the total length of branches of tubular structures in the SCF+DPSCs+HU-

VECs group were significantly greater than those of the other groups (P < 0.05), and the expression levels of the vascular
-related proteins CD31, CD34, and VEGFA in this group were greater (P <0.01). Conclusion SCF can enhance the

migration and in vitro angiogenesis of cocultured DPSCs and HUVECs.
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On days 1, 3, 5, and 7, the OD.s, values of each group were detected
and analyzed. The cell proliferation ability of DPSCs and HUVECs co-
cultured group was higher than that of HUVECs cultured alone. *: P <
0.05. ##: P<0.01. ##% P <0.001. DPSCs: dental pulp stem cells.
HUVECs: human umbilical vein endothelial cells. SCF: stem cell factor
Figure 1  The proliferative ability of the cells was measured
by the CCK-8 assay

Bl 1 CCK-8 A I 41 i i3 58 E

SCF+DPSCs+HUVECs

a: microscope migration images of groups
of cells at 0, 12 and 24 h (40 X). After
12 h, the areas of cell scratches de-
creased in all groups. After 24 h, the ar-
eas of cell scratches decreased signifi-
cantly in all groups, and scraiches in
the SCF+DPSCs + HUVECs group had
fused. b: statistical analysis of the per-
cent scratch healing area was per-
formed after image acquisition using Im-
age J to detect the area of scatch and
calculate the percentage of scratch heal-
ing area for 12 h and 24 h by the formu-
la = (0 h scratch area -12 h or 24 h

HUVECs X o . 100, +
SCF+HUVECs scraich area) scratch area L
DPSCs+HUVECs P <0.05, ¥*: P<0.01, *¥*: P< 0.001.
SCF+DPSCs+HUVECs DPSCs: dental pulp stem cells; HU-

VECs: human umbilical vein endotheli-

al cells; SCF: stem cell factor

Figure 2 Effect of SCF on migration capacity of DPSCs and HUVECs under direct coculture conditions
B2 SCFXI DPSCs Al HUVECs HE I IR 21 T LA HE 1 (32 1

P <0.001; SCF+HUVECs 4 vs. SCF +DPSCs + HU-
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AT FUE 43 K T HUVECs 4 (12 h: P = 0.003,
24 h: P <0.001), 24 h, SCF+HUVECs 41 (1) 1 & T
FRA 43 K T HUVECs 4H (P < 0.001) (K 2b) .
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a: representative migration images of 48 h
HUVECs under different conditions (100 X).
The cells migrated from SCF +DPSCs + HU-
VECs group were significantly more than
those from the other three groups. b: statisti-
cal analysis of the number of HUVECs mi-
grates. Transwell migration experiment found
that the combined effect of SCF and DPSCs
significantly promoted the migration of HU-
VECs. ***: P <0.001. DPSCs: dental pulp
stem cells. HUVECs: human umbilical vein

endothelial cells. SCF: stem cell factor

Figure 3  Effect of SCF and DPSCs on HUVECs migration capacity
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P =0.001),

8K SCF 1 DPSCs .4t 5 HUVECs 15 77 7]
PEIEERZEF I B, (B4R HE ORI T SCRAE T F
57 35 (1) DPSCs F HUVECs B 80 o B 1% 40 g 75
£ 7 CMFDA #Ric f) DPSCs (£ (6,7¢ % ) . CM-Dil b
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a: microscope images of the forma-
tion of tubular structures in each
group of cells at 3 h, 6 h, 9 h, and
12 h (100 X). The coculture of DP-
SCs and HUVECs group formed
more tubular structures than that of
HUVECs group. b: statistical analy-
sis of the number of branches of the
tube. c: statistical analysis of the
branch length of the tube. d: fluores-
cent images of tubular structures in
coculture group labeled with live
cell tracer at 3 h and 9 h. DPSCs
are distributed at nodes of tubule
structures at 3 h. As tubules contin-

ue to mature and stabilize, at 9 h
Sesesk

= MHUVECs
~ 1 MSCF+HUVECs
2 | mDPSCs+HUVECs

DPSCs slowly migrate from nodes to

branches, to play the role of peri-

500 = SCI+DPSCs+HUVECs cytoid cells and to maintain the sta-
bility of the tubular structures. CM -
3h 6h 9h 15 h Time 3h oh oh 13 Time Dil (red) : HUVECs. CMFDA (green):
DPSCs. *: P<0.05. ** P<0.0l.
0 2 - #x5; P <0001, DPSCs: dental pul
P <0, o 8
DPSCs+HUVECs SCF+DPSCs+HUVECs s: dental pulp

SCF+DPSCs+HUVECs

CMFDA

1) 38 Bl R0 R 0L B B . AR SE 88, DPSCs I
HUVECs d:55 3241 5 Bl i) HUVECs AH Eb, 41 1
BB TR BE S DA A IR 45 R T R RE 1 2
e 55 —F oy 22 DPSCs Al FH H: £ 1) 43 AL 78 E 4
160 JE 4 i FE N i B S 5 BRI IE
A2 PEHRGE , DPSCs 2 3K R 40 bR ic ® , 7F B
FE 55 P B 20 i 8 5 A AR B TR R AR TR Y
FARGE R 2 o A 5 A I 40 M R R 4 0 %
DPSCs fil HUVECs #EA7hR 1, 3 18 26 5 I Al e 1 ]
WREE AL 15 FE AL AN AE 3 h A9 h 14 20 i o A B 25 A8

DPSCs+HUVECs

stem cells. HUVECs: human umbili-
cal vein endothelial cells. SCF: stem
cell factor

Figure 4  Effect of SCF on the
vascular formation capacity of
cocultured DPSCs and HUVECs
B4 SCFXf3L55 3% 19 DPSCs
Al HUVEGs B I % B8 J1 Y

B

b, & B0 DPSCs FH 8 IR 45 440 (14 775 550 1) 43 3 7 ) e
B SR IR T AR T HUVECs 28R 46 fg
FEANM , R IR EE A . ARG LA L SE B0 55 R 404t
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