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[Abstract] Objective To investigate the effects of leptin on the proliferation of stem cells from human stem cells
from the apical papilla (hRSCAPs) and the expression of osteogenic/dentinogenic genes in vitro to provide an experimen-
tal basis for the sustainable development of young permanent teeth. Methods The tissue block method was used to iso-

late and culture hSCAPs from the apical papilla of the immature third permanent molar. The expression of leptin and
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OBRb in hSCAPs was detected using immunocytofluorescence staining, western blotting and reverse transcription poly-
merase chain reaction (RT-PCR) analysis. The hSCAPs was treated with 0.1 wg/mL of leptin (0.1 wg/ml group) or
1.5 pg/mL of leptin (1.5 pg/mL group) at different time points. The control group was treated with alpha-MEM medium.
Cell proliferation was measured using the CCK8 assay and cell cycle analysis. QRT-PCR was used to detect the expres-
sion of related osteoblast/odontogenic genes for alkaline phosphatase (ALP), dentin matrix protein -1 (DMP-1), dentin si-
alophosphoprotein (DSPP), and osteocalcin (OCN) mRNA. The differences between the treatment groups and the control
group were analyzed statistically using one-way ANOVA followed by Bonferroni analysis. Results The expression of
both leptin and OBRb were found in hSCAPs. Compared with the control group, the cell proliferation capacity and S
phase cells in the treatment groups were higher than those in the control group, with the 1.5 pwg /ml group displaying
higher levels than 0.1 g /mL group, and the treated hSCAPs demonstrated a higher proliferation rate and a higher ex-
pression of ALP, DSPP, and DMP-1 from day 3 to day 7, with the 1.5 pg /mL group displaying higher levels than 0.1
pg /mL group , and the difference was statistically significant (P < 0.05), at day 7. The treated hSCAPs demonstrated a
lower expression of ALP, DSPP, and DMP-1. Compared with the control group, the treated hSCAPs demonstrated a high-
er expression of OCN from day 7 to day 14, with significantly higher expression in the 1.5 pg /mL group compared to
the 0.1 pg /mL group. Conclusion Leptin may promote cell proliferation and upregulate the expression of relative os-
teogenic/dentinogenic genes.
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TGGTGAAGACGCCAGTGGA-3', leptin b33 |9 %
%1 :5'-AGCCAAATGCATGGTGCAG-3' ; leptin F 751
YT .5 -ACAAAGTGCAAGCAGGGTTC-3", OB-
Rb I i 51 % F %1 : 5" - CACCATTGGTACCATTTC-
CACTTC-3’ ; OBRb F i 5| ¥ J¥ %1 : 5'-GATTCCT-
GGGCCATCCAGTC-3',

1.4 leptin *F hSCAPs 3% 74 B % B/ B F AR 54 84
EAC)

14.1 ¥ %5340 hSCAPs 70 N 2 DL 14
X REEH I ACKE B B 8 7 B« SR 2 O i A
0.1 wg/mL leptin B & 10%FBS Y o - MEM 15 77 5t
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S A U HE R 2 H (dentin sialophosphoprotein , DSPP)
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Figure 1  Culture and identification of hRSCAPs

a:leptin RPET YA 2 HME
400; b: OBRb 5 % %¢ 't J¢ £ 5 [
P % 400; ¢ : Western blot 45 5% i 7
hSCAPs % ik leptin J% OBRb % 1 ;
d: RT-PCR %5 5 . 78 hSCAPs & ik
leptin 2 OBRb

138 bp 97 bp 176 bp

OBRb 120 kDa 2 hSCAPs H leptin f H: 57
001 & OBRb 3345
Figure 2 The expression of
leptin 16 kDa 200 bp leptin and its receptor OBRb in
hSCAPs
100 bp
B-actin 42 kDa
G Maker GAPDH leptin  OBRb @
2.4 leptin 3 hSCAPs A B/ & 4 A o AL A8 % 38 1.5 wg/mL 41 ALP(F = 265.36) .DMP-1 (F = 140.5)
PRI LR A 1 DSPP (F = 359.53) mRNA 2 ik 7K F-2 TF 5, H.

WALE S 3 d, AR BB A FE L 0.1 wg/mL 20 Al 1.5 pg/mL 5 F 0.1 pg/mL 4, 25 BH S
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hSCAPs : ARISFL Sk 4i fitd
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Figure 3 The effects of leptin on hSCAPs proliferation

2 X (P <0.05);0.1 pg/mL 4 A 1.5 pg/mlL 4
OCN mRNA 55 M2 AH Lk Jo W i 22 1k (F = 11.34,
P=0.163),

WALES 7 d, FIX R ZHAH L, 0.1 pg/mL 2H F11
1.5 pg/mLZH ALP(F = 282.17) .DMP-1(F = 412.20) .
DSPP (F = 314.36) Il OCN (F = 467.91) mRNA $ik
KB BT (P < 0.05), H 1.5 pg/mL4H4 & T
0.1 pg/mL 4, 225 B EA S5 L (P <0.05),

WAL 5T 14 d, 0.1 wg/mL 20 Fl 1.5 pg/mL 41
ALP(F =157.10) .DMP-1(F = 269.00) 1 DSPP (F =
144.46) mRNA R BAR T X HRA, 2 S I B A
Giit2FE L (P <0.05), 0.1 pg/mL Al 1.5 wg/mL
24 OCN mRNA 3K 35 /K F W] 1 & T % B4 (F =
245.01,P < 0.05),1.5 pg/mL 21 OCN mRNA ik &
T0.1 pe/mL 4, 2R EAG2 5 X (P <0.05),
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IR RE TT , S oF AR K T B AR T A i ) R
KU, AESF MR BIE M K R R R AR
™o R, AR AT AT BE XS SCAPs #4518 K 431k it s

i) %) SR 38 R 22 B T RE R A M TRk B 5
B

leptin H A & 9% & B AE T 88" 4 JE st
R LR T, BB IESE T hSCAPs &
ik leptin, #7K leptin AJ GEAE R IR EE R R GF S
MR T, 2 58 TR LT 5IF T #
H AN, TEF TS B 13 505, BRI ALF AR
JoT 0 20 JfL 2 Y DX 3, 2R 3K 2 leptin T, R
leptin £ 4 R & & oL B2 Hh AT 5 A o4k 6
A WF 5T & PR leptin F11 OBRb 7E 4 #h hSCAPs H1 ¥ 4
F3k, XA R leptin 75 4 A% 5 43 1k v ] 68 & 15
YEM .

AR S5 SR CCK-8 725 F i =X 4l it 325 5 43 #r
leptin X hSCAPs ¥4 FH 68 1 (520 . SLHR 45 R R
AN 5P T o 3 Teptin 4 0] {1 37F hSCAPs #8451 , H.
hSCAPs X %5 = 1k B leptin Jl8CH A BURK . leptin Xt
hSCAPs (13 58 fie J1 9§ 2 4E H L FiUR 2 AR 4141
TR S e AR 7 T . B R oY & B,
leptin i 3 5 HA2 14K OBR M H 454, AT i & Hifr
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