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(1 mmol/L) 445 80 B 42 3 Akt 49 B BR 4L (P <C0. 05) , 3 A A BT [ R #i 1t , 7 LY 294002 =T #H j‘é%ﬁp%l Akt 4 B8R
(P<C0.05), & HAb4e 7T i 83 PI3SK/Akt 12 5 1@ % 838 DPSCs 8 & T AR & o4k it

[R@IA] AL, T8 T 2000 R T KR 6 4G ; B IS B LBE 3-8 B & O L% B

[(hEESES] RTS8 [XCEFRIBEE] A [CEHS] 1671-8348(2024)06-0805-06

Lithium chloride regulates odontogenic differentiation of dental pulp stem

cells through phosphatidylinositol 3-kinase/Akt signaling pathways "

LI Peng',LIU Huiqin® ,LI Dongyu’,ZHU Xiaomiao’ \WANG Shengchao’ sHE Wenxi' \WANG Zhihua""
(1. Chengdu Cunji Stomatological Hospital ,Chinese Academy of Science ,Chengdu sSichuan 610031,
China ;2. Department of Stomatology ,Xin’an People’s Hospital ,Luoyang s Henan 471899 ,China ;

3. State Key Laboratory of Oral & Maxillofacial Reconstruction and Regeneration/National Clinical
Research Center for Oral Diseases/Shaanxi Key Laboratory of Stomatology/Department of
Operative Dentistry and Endodontics sthe Third Affiliated Hospital of Air Force Medical
University s Xi’an yShaanxi 710032,China ;4. Department of Stomatology »Air Force
Medical Center ,Air Force Medical University ,Beijing 100142 ,China)

[Abstract] Objective To explore the effect of Wnt/B-catenin pathway activator lithium chloride on the
differentiation ability of dental pulp stem cells (DPSCs) and its related molecular mechanism. Methods The
formation of mineralized nodules in DPSCs cultured in vitro was evaluated by alizarin red staining after 1 and
2 weeks of stimulation with different concentrations of lithium chloride (1 and 10 mmol/L). Real-time fluo-
rescent quantitative reverse transcription PCR (RT-qPCR) was used to detect the effects of 1 mmol/L lithium
chloride on the mRNA expressions of dentin sialophosphoprotein (DSPP),dentin matrix protein 1 (DMP1),
alkaline phosphatase (ALP),bone sialoprotein (BSP) and osteocalcin (OCN) in DPSCs. .LY192004 was used
to inhibit the phosphoinositide-3-kinase/protein kinase B (PI3K/Akt) signaling pathway,and its effects on the

formation of mineralized nodules and mRNA expression of mineralized related proteins in DPSCs were verified
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by alizarin red staining and RT-qPCR. Further, Western blot analysis was performed to analyze the phospho-
rylation expression of Akt in DPSCs stimulated by 1 mmol/L lithium chloride with or without 1.Y294002. Re-
sults Compared with 0 mmol/L lithium chloride,1 mmol/L lithium chloride significantly promoted the for-
mation of mineralization nodules and the mRNA expressions of DSPP,DMP1,BSP and ALP in DPSCs (P <<
0. 05) ,while 10 mmol/L lithium chloride significantly inhibited the formation of mineralization nodules in DP-
SCS (P<C0. 05). After adding 1 mmol/L lithium chloride and 1.Y294002 (25 pmol/L) to culture DPSCs for 2
weeks, the increased formation of mineralized nodules and the expressions of DSPP, DMP1 and ALP mRNA
induced by 1 mmol/L lithium chloride stimulation were inhibited,and the differences were statistically signifi-
cant (P <C0. 05). Western blot results showed that lithium chloride (1 mmol/L) significantly promoted the
phosphorylation of Akt in a time-dependent manner (P <C0. 05), while 1.Y294002 significantly inhibited the
phosphorylation of Akt (P<Z0. 05). Conclusion Lithium chloride can regulate the odontogenic differentiation

of DPSCs by regulating the PI3K/Akt signaling pathway.
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a3 15 52 ok B b A ¥ G AR L {HE 4 DPSCs
BCEF AR 5 ) 43 Ak B A S 5 S HLE AT O 58 i R
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DIV RO P AR AL B ER A RARD
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£ (HA TaKaRa 24 7)) ; PCR {X &% ABI Prism 7500
real-time PCR &% (£ [# Applied Biosystems 24 ) ;
TR R (BCAD & 2300 & RIPA (5 A% 8 (V4
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FABRA D LY294002 (3£ H Sigma 23 &) 5 /N R T
N 3 R H I s B U (G APDH , i = J8 A8 4 oA
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W B A KR S 5 9 P5 AR DPSCs, A 2 X 10°
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MK Y o MEM $5 35 585 3 240 3 80 %0 LA 1 IIEA 3,
TR0 T W (1020 iR 2R I . 100 U/mL & % % .
100 pg/ml H5 % % .10 nmol/L M1 ZE K #, 50 mg/L
e FE C M 10 mmol/L B-H M B AR 4 1) o MEM
REFRE . W 0.1.10 mmol/L 4 4k 8 m = A
I LY294002(25 pmol/L) Hili# DPSCs, & 3 K4l 1
W.iES 182 AEA L. B ER S vl (phosphate
buffer saline, PBS) V5 VE 4N I 3 ¥k, 4% £ 5 H % [ &
A0 15~30 min; FEH] PBS W e 40 3 WK . i BRIk A
[ W ; 40 mmol/L pH 4. 2 W3 KL 4L {4 5~ 10
min, f S Z& 7K (double distilled water, ddH,O) ¥k %
B B YW, R VRS O k. S RO T SR OF
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R SR LSS T I g B . e T 1096 T 75 %
R M W 3 YR i 3 A L L ) 9 R 41, R T ELX808 4
H S AR AR I 562 nm K AL B OE LA G, ME
Ifid sk,
1.2.2 S8R AZ Fi## R PCR(real-time fluores-
cent quantitative reverse transcription PCR, RT-
qPCRO) #& ) s F A R AR & A B 69 R A

PL 2107 A/ 4L 40 i %5 20K DPSCs 70 T 6
LIRS 55 R RILMAGE 8000 ZE A i, T & Mk B O,
1,10 mmol/L 5 & # Jm 8 A fin LY294002 (25
pmol/L) B A 4k 75 5 W I M DPSCs, & 3 Rt 1
WS 2 % 1k, A Trizol i 5 42 B 40 ffg 5
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RNA, H Omniscript RT Jz %% 563057 & (5 Qiagen 24
"G cDNA, # ¢cDNA 1 SYBR PCR iRF)IR & . &
FH ABI Prism 7500 real-time PCR % 4t i3 17 % 5% 5.
PCR ¥R Z514:95 °C 10 5,60 °C 15 5,72 °C 10 5,35 4
&, I A Ji B #5 25 H (dentin sialophosphoprotein,
DSPP) A it 2 i 25 H 1 (dentin matrix protein 1,
DMP1) 08 P4 55 B2 B (alkaline phosphatase, ALP) ‘&
HEFE [ (bone sialoprotein, BSP) . ‘& %5 % (osteocalcin,
OCNDIEH I P4 4 1. L GAPDH SN2
FE ¥ B 05 AR XN GAPDH FXGE B CR Ak 2
YD KT AR A B I — 4k, SR 2000 ik
7~ B 3E AR X 8 KT,

x1 PCR 5| #1531

SRS Em (6'—3" S —3")

DSPP TGG AGA CAA GAC CTC CAA GAG TGA TGC TGG GAC CCT TGA TTT CTA TTC
DMP1 TGG GGA TTA TCC TGT GCT CT GCT GTC ACT GGG GTC TTC AT

ALP CCA CGT CTT CAC ATT TGG TG AGA CTG CGC CTG GTA GTT GT

BSP AAC TTT TAT GTC CCC CGT TGA TGG ACT GGA AAC CGT TTC AGA
OCN GGC AGC GAG GTA GTG AAG AG CTG GAG AGG AGC AGA ACT GG
GAPDH GCA CCG TCA AGG CTG AGA AC TGG TGA AGA CGC CAG TGG A

1.2.3 Western blot #& | Akt & & & 1t Akt(phospho-
rylated Akt,p-Akt) K -F
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L.Y294002) , A& L7 1Y o-MEM K% 37 31 ik 15 37
6.12.24 h J & 1L 3557 LRI A SRR FI 1LY 294002
A ER AN X IR (0 h) . FEERE IR A TA Y
PBS, & ¥k 3 W & 41 m AGE & & K B 3L B o
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12 000X g &0 15 mins 854 LIE RS 28519 EP
BH AT BCA & IA 5 X bt FE 5 FR 8 (SDS)
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B 3 Ak, T T ARG, 25 V E B UK 7 ming 6 B 5%
G ¥ PVDF B A B P W E P 0.5 h, PI3K/
Akt £5 Wl 2 A6 35 1R SV TR F IR 1 2 1 000 B
F oY laA Mg .4 Cid. TBST Wk 3 K, Bk
5 min, HUA BR i E AW B A5 00 19 L E PR 1gG
PUCHUARR R 1+ 5 000 FiB8) .37 CHEHF 1 h, TBST
THEVE 3 K. K 5 min, ECL (A.BWLL1: 1R
B EIUR T bl 1 5 7R AR 2% kO R R G X
5 AT RO . Tmage] #4443 By 1 AR K B 1R
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1.3 %it$am
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2 % R
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1R B B AR E DPSCs 874k 4577 A9 IE 1 (P <<0. 05) ,
MM 10 mmol/L S AL 35 7 1k 45 158 sl > (P <<
0.05), WK 1A.C, RT-qPCR £ & #,1 mmol/L
AR DPSCs 2 J& AT B & 42 1 B 28 A o s s 3
A DSPP.DMP1.BSP.ALP mRNA {33k (& 1D),
$278 1 mmol/L A AL DPSCs RE %175 7 H oF A
J5z 1) 434k
2.2 PI3K/Akt 2%
A id A2 8 % vl

T BAE PIBK/ Akt {7 % %2 % 2 5 & L £l
P42 %) DPSCs A A 5T 1) 43 4k it 72 PI3K {5 53
B 7R LY294002 (25 pmol/L) il s A i &= 4k £2
(1 mmol/L) #fil# DPSCs # LS 2 J& . i# i g K 41
Ye o oy & B, S AL HE (1 mmol/L) 7] B B 42 #F DP-
SCs ™ 4k 45 45 JE 1 (P << 0. 05), 1fi Il A 1LY294002
(25 pmol/L) B &1l 55 T &AL 2 (1 mmol/L) X} DP-
SCs 25 75 B i my /E FH (P <C0. 05), IL I8l 2A. B,
RT-qPCR %5 5 % 81, @ AL 8 (1 mmol/L) B & fi¢
DPSCs F A% Jii b5 & 3 [l DSPP,DMP1, ALP mRNA
928 355 1 A LY294002 (25 pmol/L) J5 DSPP,
DMP1,ALP mRNA F & & T8 (P <0.05), ILKE
2C~F,

B ¥ 3t A A 4L A #5269 DPSCs 2
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2.3 PI3K/Akt 13 5 i@ % *F f 442 % § 49 DPSCs &
Akt & @ EALHE L m

Jg 7 2 IE PISK/ Akt 15 5 B 94 FH . 1
1 mmol/L & L8 il #4 DPSCs 0.6.12.24 h(hnzk A
fn LY294002) , i 53 Western blot £ 538 PISK i@ % F
e Akt WG ALAE O, 45 R WoR . AL DPSCs J5 p-
Akt/Akt HAE B & TR (P <0, 05) , I B A Bif 8] 4 i
PR A LY294002 3t [6] 4113 24 h 5. p-Akt/Akt
U AR B & F B (P <C0. 05), 1.Y294002 W & 310 ] Akt
AR AL . DLIET 3,

g -+ o+ o+
LY294002 - - - - +

BfiEl(h) 0 6 12 24 24
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P-Akt
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DPSCs 8 A 5 ] 434k X5 T 4 B 2 43 16 52 i 2F
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T 5% — B2 A B A W 2 0 IS 5 R,
FU R 2 3 B i 2 i MBS PR (Food and Drug Ad-
ministration, FDA) b #E #9 7] 3@ i B 1E B-catenin B2
LG Wnt/B-catenin 3 92540 . BF9E & B, A
AR AT 38 Sk 40 OB R R 6 P B -38 (glycogen syn-
thasc kinase-38, GSK-3p) MM i i Wnt/f-catenin i i
PEAEE A PR N BIF St & B, S Ak AR AT ot
BAS K BB B AR e A S A T B R AR O B
IBIT B F R A 3 BB I 4N 3 g R o
BT Aot . AR AR & B, 1 mmol/L &
fRHR A B DPSCs 7T B W A2 3 0 4k 45 755 /Y I 0, 1Ml
10 mmol/L S AL RIS 0 A 4595 31 wowi b, i —
At RT-gPCR Al % 8. 1 mmol/L & 4k £ 41 ¥
DPSCs Ji B 4% Jii #r # & ) DSPP. DMP1, BSP
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ALP mRNA Fik W B, DL Eg5 R R, Rk B
SALER T L #F DPSCs i 5F A8 Ji 1] 734k

ST g 2 e o o =R O | ER 8 =/ U PR Y 0 3
R K A5 5 38 1 L 40 M DR e S D e e g .
t, Wnt 1 PISK/ Akt {5 5 38 B X5 1 240 A 4 Ak ok 72 19
W R HEEAEM . AR Wnt 38 B, B-cate-
nin 1 A SCHE 1Y 7% S5 B 0TS B oF 40 i AN 15 S 1% i
1) 240 M A P AT J805% 6 R i 2 350 L GSK-38
SR 0] B B-catenin £ 40 & R AR N FE A 2= A
A% s T AE T T A9 #E 5E PR 4n Runx2 Fad 2469
it 1 58 M 15 Ak 3% 1R ¥ (peroxisome proliferator-activa-
ted receptory, PPARY)FE A , 4k ifi 7 45 T 41 fg il & ok
BB AR 1] FE R T 40 A 0] 3 g A
GSK-3R 15 1L M #i% B-catenin, Fx ZAE 3 B 404k, 0
il BRGNS & L 1 S R T 4
ML B-catenin 2K 1% FEOE /L S PR,
LT UL, B-catenin ¥4I A F1] T 8] 78 53 T 41 B A% & In) 43
b A 5 45 AR e B S AL EL 2 i DPSCs LA 4 it
o35 KA F R i — 3. Wnt {5 5 7E5 H4E
HEEREENC 253 TR . A5
K, Wnt fl PISK/ Akt {755 5% 58 §% 7T 4 3F 1 40
o I s D s A (R S i - e
Wt 2 H AT 5 8006 Sre/ 40 M AME 5 0 1 BB Cex-
tracellular signal-regulated kinase, ERK) #1 PI3K/
Akt {55 LI ke SE K Rl B 4 B RN R R AH 40 MY Y A7 TS
], SR, PISK/ Akt & 75 44 5 Wnt/B-catenin
I P 0 AH TAE AR R A BT i A AT R R, AR R
WL PISK/ Akt {5 538 #41 ] 57) LY294002 B 2 6k 55
THEAH P 3 DPSCs # 1k 45 15 & ji fl DSPP,
DMP1 ALP & A B P 3Rk K V. fi e ml WL, PISK/
Akt {55 BES 5 W LHE S 19 DPSCs B4 A
A R . Ak A R ik — 20 &k A L fg
i I AR S Ake 19 B R AL, I B A I ) 4 8 P L
LY294002 7] B & 4170 i) 520 4k #2900 5 By Ake BE AR
Ak E B PISK/ Akt {555 38 i 5 55 2 55 18 46 520 A 44 )
Wy DPSCs 1A A 5 1) 43 Ak i 2

25 iR AR 58 e AR VR FE S AL ] (1 mmol/L)
] B R AEHE DPSCs J 5F A 5t 1] 4316 , PISK/ Akt 5 %38
BEAE L R T BE R S B IEAE A . B X e
5 3 [ A BT e Sy 0 VR JER L B YR T B AT Y
ST BE R B A LW T — RIS BE AR A7
B 7 i — 22 5T
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