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BAME N ERAF I mg/L AT EFRERE, BB LPSAmEig iR LM 424 M4 Cyclin DI mRNA %
B G FART REEAK, 2a L)) T % caspase-3 mRNA & & & & ik \p-JAK2 F= p-STAT3 & & & ik %1% (P<<0.05);4 1 mg/L ¥
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Effect and mechanism of baicalin on the proliferation and migration of human periodontal ligament stem
cells induced by lipopolysaccharide

WANG Qiao', FENG Bo*, GAO Yongzhi’ (1. Dept. of Stomatology, the Second Affiliated Hospital of Qigihar
Medical College, Heilongjiang Qiqihar 161006, China; 2. Dept. of Stomatology, Qiqihar Wuguan Hospital,
Heilongjiang Qiqihar 161006, China; 3. Dept. of Stomatology, the First Affiliated Hospital of Qigihar Medical
College, Heilongjiang Qiqihar 161041, China)

ABSTRACT OBJECTIVE To explore the regulatory effects of baicalin on the proliferation and migration of human periodontal
ligament stem cells (hPDLSCs) induced by lipopolysaccharide (LPS) and Janus protein tyrosine kinase 2 (JAK2)/signal
transduction and transcription activator 3 (STAT3) signaling pathways. METHODS hPDLSCs were divided into control group,
LPS group, different concentration baicalin groups (0.1, 1 and 10 mg/L). ELISA method and CCK-8 assay were used to determine
the contents of cell inflammatory factors [interleukin 6 (IL-6), IL-1B and tumor necrosis factor-a (TNF-a)] and cell viability, so
as to screen the optimal concentration of baicalin for follow-up pathway validation experiments. The cells were then divided into
control group, LPS group, optimal baicalin concentration group and inhibitor group (10 wg/mL LPS+1 mg/L baicalin +3 pmol/L
JAK2/STAT3 pathway inhibitor AG490). After treated for 24 h, the proliferation rate of hPDLSCs, apoptosis rate, migration rate,
invasion cell number, mRNA and protein expressions of Cyclin D1 and caspase-3, the expression of JAK2/STAT3 pathway-related
proteins were all detected. RESULTS According to cell inflammatory factors and cell viability, 1 mg/L was selected as the optimal
concentration of baicalin. Compared with control group, cell proliferation rate, migration rate, invasion cell number, Cyclin D1
mRNA and protein expression were significantly decreased in LPS group, while cell apoptosis rate, caspase-3 mRNA and protein
expression, p-JAK2 and p-STAT3 protein expression were significantly increased (P<<0.05). After treated with 1 mg/L baicalin,
the above indexes were reversed significantly (P<<0.05). The improvement of above indexes in the inhibitor group was more
obvious (P<<0.05). CONCLUSIONS Baicalin can promote the proliferation, migration and invasion of LPS-induced hPDLSCs and
inhibit their apoptosis and inflammation by blocking the JAK2/STAT3 pathway.
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tein tyrosine kinase 2, JAK2) /{5 555 5 1 S G D85 3
(signal transduction and transcription activator 3, STAT3)
ERcp il TRV S IR T AN R I &
TN S5 2 R B Y H STAT3 {553 i 5 2 R 440
ST I 2ok TR YA DG (F B SR 5 1T L 2
JAK2/STAT3 {553 ¢ 2k 5% i) A il B 1 2 (human
periodontal ligament stem cells, hPDLSCs) f{J A4 #2411
MANEAE . ST, A 5T FH I 24 (lipopolysaccha-
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BT AR AT K BG5S AR ZER RN, DL
X JAK2/STAT3 {5538 # i P HLEI , B 780 A A R 1Y
Ry R s TN OB it 8
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AHFFE T EAL S A DXS 3 RUR S 586 B s
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3% I (polymerase chain reaction, PCR )X (A0 B FA}
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5 H4001330) #0 [ 1180 S A R A R A ] 5 5-4
R L -2 i 48 R 8 E 4% (5-ethynyl-2 ' -deoxyuridine,
EdU ) 4 g 44 7e e I 5] &5 (55 092321220429) I H I
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355 = KA AR B 7] ; Hoechst 33258 Y (307 &
(k5 20220304) W A VLIRS PIEAR AR A PR F 5
0.19% 25 5K -5 R 2% (100 X)) I [ bt 55K
ERHEABRA A 140/ 2 6 (interleukin 6, 1L-6) \IL-
1B A A8 YR FE K ¥+ o (tumor necrosis factor o, TNF-a)
ELISA i I & (4t 5 4 5 & Feb2022, Mar2022,
Mar2022) ¥50 B SN i B A5 LE R A IR A\l 5 BRATA
JAK2 BATEREHUIAR  WElR 1k STATS (p-STAT3) BA T i 1A
(#5239 4y B2973 . B3403) #41 [ 3 [ Santa Cruz 2
Al 5 FRPT N STAT3 H g TR (k5 GR3411913-1) 14
T PR S AW B AR A IR B bt ARk JAK2
(p-JAK2) Z S REHTIAR (415 M2282997) W FI TLFH T 284
PIRH A BR S A 5 RTG53 D1 (Cyclin D1) #t
TEREBUAR R R A 3 (caspase-3 ) B 5T [ 1K  B-actin
ST REBUAR KL EPT R 1gG L I E ST 1gG Pt (543
51 10016419 .10021291 10021787, 20000425 . 20000509)
B A s = AR AR BRA A

1.3 4pa

hPDLSCs 1 [ %8 F1 4 ( L1 ) 28 0 B AR B 43 A7 B
ol
2 FHik
2.1 hPDLSCs &3

Y hPDLSCs 70 T8 10% G 4= L3 1% 75 -4 55 £
B DMEM 55323, T 37 °C \5%CO. B M h 15 5%,
B 2~3 d T4 — R IR 5L R AN BE 3 80% L) AT
ANRIAEAE, O $4: K hPDLSCs FH TR 22525
22 HRNBE5%

O A K3 B9 hPDLSCs, 43 R %t BEZH  LPS 4H | 3%
XN E A (0.1,1.,10 mg/L)4H . Xof IR 41 Al i
LPS 41 LA 10 pg/mL LPS #il 3 24 h LIAG # {4 4 58 JiE 15
HIS A NTA M (0.1.1.10 mg/L) ZH7E LPS 20 1) 3
fill E A 0.1, 1 110 mg/L B 417, 2% H ELISA & Fll
CCK-8 X 4 4ik K 7 2 2 AN AN Sy 204540 #r , LA
R I VB A TR BE (1 Dy dicisl v 5 1 Wk B 21 iR 47 )5 238
B U IE S0 Bl R A M2y R X BRZH LPS 4 | i B
STV B2 A ) 390 4 (A 1R 4 AE LPS 2R SRl o
AT W A I3 wmol/L JAK2/STAT 3 38 (41 i 551]
AG490"") , F- 4 15 3 L, T 37 °C . 5%CO. HE F= 46
B 24 h,

2.3 IEtRAGINIE

231 RIEHETEE SR ELISABLFFATINE . K xT
L K hPDLSCs 280 F 96 fLAR T, #2“2.27 T T 7 vk
IS Y, T 37 °C  5%CO. 1555 24 h i, W AR 4% 2H 41
Jitd L35, #2 ELISA il g X HA 2 | LPS 21 | #& A1 AN ]
e (0.1,1.,10 mg/L) 2 41 ffd H IL-6 \IL-18 A1 TNF-a [
i, R RGN S ] D BRI
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2.3.2 HIAEIG S R CCK-8 kb1 . K xd %t
K hPDLSCs #/1 T 96 FLARH , #2“2.27 T F 5k d
A FE (R SRR, A , 4541 342 fL. X
WEZ (LPS 41 855 7 A [ W B (0.1, 1,10 mg/L) 41 4%
“2.27T0 T IA AR 2 I [ R SE B A AR R T B [R] L4k
24 h F148 h], N A CCK-8 ¥ 10 pL, 4kZE7F 2 ho fff
FBEAR YT 450 nm P K A0 I 22 45 2H ' % % (optical den-
sity, OD) & , M 7E 1 (%) = (S5 20 OD A — 25 H 4l
ODfH)/(X} HEZH OD fH — %5 141 OD i) X 100%. SE5%
3R,

2.3.3  AUMEIGEER R EAU BTN E o B B
K hPDLSCs £8P T 12 fLAR H, #2 “2.27 W B 7 ik itk A7
IS Y2 A AN T T 24 h (4R “2.3.27 101 | &5
B, TG, R EdU AR, 2BR 5550, A 4% %
B REE W 0.5 mL, [FE 401 15 min, JH 0.5 mL 3% a4~
WML 6 3 Yk 5 0.5 mL 0.3%TritonX-100 2 5 6 2F 1l
W, E IR E 10 min, 5 HBER 22 vh i (PBS) YE¥ 3
W 12 FUAR LN Click 2w 200 wL (BRECERAT)
ZEIREDEIE R 30 min, PR 3 KRB Click SO I ; A
Hoechst 33258 YL (i % & 10 min; F-¥ES SWKG 2 A,
BRSOt BAET F AR, B Image JAEAL B A,
PLEdU BHEGIME (206 b7 S g (i) B9 B o LR
YA

2.3.4 YAMIPAT-E R Hoechst 33258 Yb {6 1k 47
TE o BN K hPDLSCs /0 T 24 LA P, 4522.27
WUR kAT v S 4525 & M1 24 h )5, ]
PBS V4 2 YK (5 min/¥R) J& , AT 6k B 1 119 49% 22 R
T T 4 °CF [ 42 10 min, 48 J5 ] PBS PR 3 Ik 2265
[ 72 ¥ ; Hoechst 33258 % 4,7 (5 mg/L) 4 {4, 10 min, fix
Jii FH ddHLO PRI 3 YK 5 Bt B, B 310 56Ol 8 St
TR, SR Image T A 40 0H T« 40 i
JHT3 (%) =P T4 B E5U 4 B X 100%

235 IMERER SRR SCEHEI T o B X EL
A K hPDLSCs $EF0 T 6 FLAR, $22.27 T N 5 474
HEH2, M R3] 90% J5 , R 20 pL B #%
o3k AT RIE , B T 37 °C .5%CO. 15 324 15 55 24 h,
BT EIE SO BB TR SR 0,24 hif I RIPRTE 0L,
KR AN S5 Sor, AHMITFE R (%) = (So—821)/
S)X100%,

2.3.6  AIMIRZEREST R Transwell /N LA TIAE
X E A A hPDLSCs 270 24 fLAR b, $2<2.27 i
IEMAT 552, B—20 CCIRTERI R IR T4 °C
R, FHAS B G A I35 0455 27 S0 R I e ok P
% 1 mg/mL. &E/NE A ST B 100 pL, & T
37 °C . 5%CO. 5 Ffa 15 92 5 h, fHH B2 TR .
Transwell Z/NE A 24 fLAR Y, 7F Transwell /NE Y &=
o, B LA 35 16 2 1355 7 200 i B (1< 10°~/mL)

-+ 1218 - China Pharmacy 2023 Vol. 34 No. 10

300 WL, FEIAETHA 10% Jifi 25 1L 555 78 3£ 600 L,
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2.3.7  Cyclin D1 #fl caspase-3 mRNA AJFHIX) Fika R
JH S 2¢ ) 22 & PCR (real-time fluorescence quantitative
PCR, RT-qPCR) 7& #EA 7 22 o 4 X 4 1K 1 hPDLSCs
HFP T 6 fLAR T 227 T T Ok T e S 4 2, L
T 24 hiv X HRZH (LPS 21 il 8 A Uk A A 5
41 hPDLSCs, % RNA il 105 @ dE A7 4 , S 4 i
FEAS L RNA SR T S 20Ot B THRI RNA B2
KA EE | B s B AR S cDNA, UL 57 1) 2 wL
Y& Jp #5542, 1 SYBR Premix EX Tagq Il i 7] & #F47 RT-
qPCRAGI , F P HRESHE 5K, LA GAPDH N NS, %
FH 272 M4 H R SE R A X Rk &, 4 B g
S AE TAY TR R Bedn A R vl 6,
BHARFH) S BEE LR 1,
*1 HWERESIYMEINRFHKE

R ELilizl P fop

GAPDH TEf#15/4):5-TGACTTCAACAGCGACACCCA-Y 121
JIi714):5-CACCCTGTTGCTGTAGCCAAA-S

Cyclin DI TEF147:5-TCTACACCGACAACTCCATCC-Y' 129
S 5-GCATTTTGGAGAGGAAGTGTTC-3'

caspase-3 314 5-TTTTTICAGAGGGGATCGTTG-Y 151

JIi7147:5-CGGCCTCCACTGGTATTTTA-Y

2.3.8  JAK2/STATS3 {5 5 i % A & 8 4 . Cyclin D1 Fll
caspase-3 & [1IUAHXT ik & R H Western blot IE T
ME . BERHEAE K hPDLSCs 380 T 6 FLAR , $2“2.27 15
FOE T E S 2, T 24 hn RS A, T
RIPA 24 vk b 240 , T4 °CF LA 12 000 r/min 20> 20
min, B IE AT AR RS, HBE S B vk o0 2 H 1R
1,300 mA fE L, 5% AR 2 W 2 h, S8 5 A —
FE R LB A — U [JAKS (R B¢ EL 91 R 1:800) L STAT3
(R B LEAFI 2R 1:5 000) | p-JAK2 (F B L 451 R 1:500) |
p-STAT3 (i B b 45 & 1:500) . Cyclin D1 (F B Lo 45 Hy
1:8 000) . caspase-3 (Fii B HL 5] 4 1:2 000) A% B-actin ( Fi
FBEHLBIA 1:5000)], T4 °CHFE 2%, TBST P& 31K,
T B0 (R BEHLAF 4 1:2 000) 358 2 h, 35 2200k, T
TBST Y 3 W, fieJa s s, 8 FH 4 A S % &
FAARRIC 5 . oK Image J B A0 MT 86 1 K E(E, H Y
HEAM KA E=HNEANEAKEMBNSEA
(B-actin) 25 H K EEAH .
24 HFrEFIE

K H SPSS 23.0 4 AT 4e it ot o TH R BEORHL
X+ s RN, UL IR LR R R 7 22501, 4L B P PR
FbBER H Tukey K5 o K 307K HE =0.05,
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55X} HE4H Heds, LPS 2 il fifg H IL-6 \ IL-1B F1 TNF-«

HE R E TR (P<0.05); 5 LPS 4 H#, 1,10 mg/L
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25 - | BTG
=1 Lps4l
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B ARG 1Tk, o 1010 me/L B A1 4 22
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48 h I LPS ZHH10.1. 1 F1 10 mg/L B %1 20 40 3% 1135
B FRAL(P<0.05) . [FITF 15 48 h i LPS 21 41 g 71 11K
T 50%, S HEBR 40 TG 70 e S22 50 i s, R 45 A
“BATTR R LE L Mk 1 mg/L WS AT S S St
SR ILIE 2,
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a: 5% 2 A, P<<0.05;b: 5 LPSAH i, P<0.05;c: 5T 1
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2 EEZEWEAMEEHHEIE

3.3 EEEX R A ML TE R0

951 24 h ) , LPS 44 EAU BH M 20 fitg 505 b B8 26 )ik
1 mg/L @A 4R 77 20 EdU BHPE 40 i $ids LPS
ZHBEIN (P 3) o X IR ZH LA, LPS 20 41 i 4 4 oK W 3%
AR (P<<0.05) ;5 LPS 20 o %%, 1 mg/L 35 A4 40 41 fifg 4
BRI 2 TR (P<0.05) 5 5 1 mg/L #4541 Hu g, 9k
T ZH 20 ff i R 2 T (P<<0.05) , Z5 R UL 4A
34 BEBRHXNEAMIET RN

233 Hoechst 33258 Y& 0, & 81, X} BE 21 4 iy JE 25 3
BB , 41 B AZ A SRS A0 IR 5 0 s LA A L A i i AT AN
Vs, HLT R DGR , e i (S iR 4 i R 1
FRAE (I 5) . SXFIR4L Fe e, LPS 44 g TR i % 7
= (P<<0.05); 5 LPS 4 H#, 1 mg/L B¢ 51Tl 4ifia i 1
F A FEFER(P<0.05) ;5 1 mg/L 8 A H2H L, 51
ZH AR TR B AR (P<<0.05) , 45 5 ILIE 4B,

C. 1 mg/L %54

B
B EH X 2H A Ren s 5 2R 24 0 i B B (x20)
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3.7 EEEXWEAMAF Cyclin D1, caspase-3 mRNA
MEARIEHIZME
55 %F BB 40 He A, LPS 4 40 g Cyclin D1 mRNA &
FR UM SRk i) g AL, 1M caspase-3 mRNA M 25 [
AR AR 3 THE (P<<0.05) 5 5 LPS 20 L5, 1 mg/L
HAT4 Cyclin D1 mRNA K 2 AR #e ik i 2 7t
/51, 1M caspase-3 mRNA K & I ARG 3 3k 45 1 35 AR
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DL 8,
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RILE 9,
4 iFig
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