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Abstract
BACKGROUND: Baicalin, as an important traditional Chinese medicine extract, has been extensively studied.
Baicalin has been shown to promote the proliferation of human periodontal ligament
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fibroblasts (HPLFs) and differentiation into osteocytes, but the underlying molecular mechanism remains unclear.

OBJECTIVE: To study the effect of baicalin on the proliferation of HPLFs and the underlying molecular mechanism.

METHODS: Morphology of HPLFs was observed by primary cell culture and light microscopy. The growth-promoting effect of baicalin on
HPLFs was detected by cell counting kit-8 assay. The effect of baicalin on the expression of proliferating cell nuclear antigen was detected by
gRT-PCR. The inhibitory effect of baicalin on cell apoptosis was detected by gqRT-PCR and flow cytometry. The level of bone morphogenetic
protein 2 (BMP2) under baicalin treatment was tested by western blot assay and qRT-PCR. BMP2 antibody was employed to detect the
influence of baicalin on the proliferation and apoptosis of HPLFs and the expression of BMP2 in HPLFs.

RESULTS AND CONCLUSION: Compared with the control group, baicalin could significantly promote the proliferation of HPLFs, and
up-regulate the mRNA expression level of proliferating cell nuclear antigen. Compared with the control group, baicalin could significantly
up-regulate the mRNA level of Bcl-2 and down-regulate the mRNA level of Bad. Flow cytometry also showed that baicalin could inhibit cell
apoptosis. Baicalin could up-regulate the protein and mRNA levels of BMP2 in a time- and concentration-dependent manner. The regulatory
effect of baicalin was decreased after addition of BMP2 antibody. In summary, baicalin promotes proliferation of HPLFs probably via

up-regulating BMP2 level.

Subject headings: Drugs, Chinese Herbal; Periodontal Ligament; Cell Proliferation; Bone Morphogenetic Proteins; Tissue Engineering
Funding: the Scientific Research Project of Health and Family Planning Commission of Sichuan Province, No. 16PJ132; the Project of

Education Department of Sichuan Province, No. 14ZB0197
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1 ##F1A5%  Materials and methods
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FE. BEAR. IBF 5 (Gibco, ), % T (sigma,
FH): HEARRE R &E. Western Blot &t
(Thermo, 3&[H); Trizolik 7. Prime Script RT Reagent Kit.
SYBR Premix Ex Taq™ (TaKaRa, H#4%): &2 (G4
=K, "HE); HPLFs(ATCC, Z[H); %BMP-24T A ¥5g
[ 4 (Santa Cruz Biotechnology, ZE[E); 20 9H T4
WA &L, FHE); CCK-8lHF&EEXRTAY, T
[El); #E I TAE & (IR, Hi ) COLMH 4 (Thermo,
FeE): WAL HUKA S 15 & %t (Bio-Rad, [ )51 & AH
7= 0B R 4 (Nikon,  H &) 3t 20 41 ff 1% (Beckman
Coulter, ZE[H); B HEIKRG AR RS (Tanon, H[EH)
1.4 Fik

1.41 HPLFsk;3% ¥HPLFsi#tiTHE, 37 C. #4&fi4
$15%CO, 157724 hJi W H A K 2290% 2 A7 e AT AL AR
FAAFR > 410.25% B 8 ARG A, R B iEE FEE. 4
ML TT U4 /NAE A, A8 1 5 4 o TR) H BB S R TR] B
RIS UIE BT 40 . A S A S (291 min). SRR 22 $010% 1R
A I3 1 o-MEMES FERERE R AN AL, FAS Sk RET VAL 5 1)
IR FF R 210 mLE.OE F, 800 r/min .05 min, K5
B3 13, IS mLBFRIEE R, a0 A EI3ANTT5
PIEEFEH T, BT COMERMm M A 7S, THiFRM6, 12
K24 h B AEE NS i ARG

1.4.2  FOSITWAINCH]  FREN44.636 mg i) 51l
T-10 mL ¥ = FF 5L W iK% W (DMSO) ,  TiE il B ¥ B R
10 mmol/L, ffA7 4 H . MrE6FLAR 15 740 i,
FUIMA2 mLEEFRM . ARIRSE B B AT AL RE LI pL Iy o 5
T (AREE RS umol/L); i 8 i 51 A AR FL N2 L) 3 25
FFOREH10 umol/L); 41N A2 uLKIDMSO. *47£96
FURRFPRE IR, AEFLINIA100 LG IR IR & w2
FRAUEFLINNO.01 UL B (M 5 umol/L): ik FE
B BEALINN0.02 pL I B 51 (M2 24 10 umol/L); %
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41N A0.02 pLiDMSO.
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6 FLHR R 20 5 N1 uLER2 pLA s 2517 . 24 hii48 h
i, FE BIEWOFHPBSBER3UK, JHH AL Trizoli LB i
S RNA, SR J5HS uL RNAJRIR, 4% 5 s 70 o i
FHAE, W2 cDNA(R ¥ k%A1 837 'C, 15 min; 85 C,
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CGA ATT TGG CTA CAG CA-3', Fii#514)5'-AGG GGA
GAT TCA GTG TGG TG-3'; BMP-2_Lij5|4)5'-GGG CAT
CCT CTC CAC AAA-3', Tiif5145'- GTC ATT CCACCC
CAC GTC-3', PCNA Liii5|#5-GGC TCT AGC CTG
ACA AAT GC-3', Tiif5|4#5'-GCC TCC AAC ACC TTC
TTG AG-3', BAD L-ji51#)5'-CGG AGG ATG AGT GAC
GAG TT-3', Fili5|#5'-CGG AGG ATG AGT GAC GAG
TT-3', Bcl-2 [-3i$5]4)5'-CAT TCC TGT GTG GTG AGG
TG-3', N5 |#5'-CCT GCT GCT GAA GGAAAATC-3',
SCIE RPCRIJR N 44 95 °C, 1EHI3 min; #E{735
MEXR A, 95 C, 30s; Bk, 58 C, 30s; FEfH,
72 C, 30s). RFALKEZIK.

1.4.5 FAAMMARIE T A K a3 )8 T-6 LR
th, AL ML 5%10°%, EERAEARBU 2 mL. FR4N M
BEJS, 1E64LECT 2 NN pLak2 L s s i, i T
48 hE AL A4 L. 800 r/min&.0:5 min; TiHIPBS
VRG22, BERS min, 5o il mLRTR A 2R &
U BERAE BN Annexin-V EGFPAI Pl, 4 “CilEi
30 min i G XA BSR40 B TR

1.4.6 Western blothfrIBMP-2E AL K41y s
WresLh, LML H5%10°, EiFRILAARI N2 mL.
R MO RE IS, FE6FLAR 23 AN pLEK2 pL i o 5y
W, 1124, 48 hjGEoK BN A2, 5 40 )
TIF N R AR R . 2BCAHHMTEA EE, IH
PATS3 5501 0% P 20 DA 945 9t e e EA T LK o PRI o 2 1
HINBPVDFR b, R $5%BSA i 141 h),
IABMP-2—#t4 CH PR, SilE =i AR R
WEEAR IR P 1 h, SR IMARICH B 5% . &
I SEE0 3R

1.4.7  INAPIBMP-2 5 (1 Hi M Ja M 42 105 4i i 2 fig
mRNALIA 540 #HPLFs4l il T-6 7Lk, RF L4100
Z105%10°, BiFRFARB N2 mL. FR40 e s, efLIR
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o AINANS uLFTBMP-22 FAHTAA(1 & 200). 2 pLiIFE%
FRIR L 3 IR A W(5 uLYIBMP-22 (I Hi1A+2 uLif)
WATH). 24, 48 h)F, 3% BiEHIFHPBSIEESIX,
WA Trizolvk 4y IFR AN [FI 4L 40 L S RNA, BRI HEFT
RT3 FIcDNA, AR EET IR 92 i 2 S PCRAGI o
YISLRFER IR

1.5 EE2UEIEE OQIEE: QML @4
TS0 @PCNA. Bcl-2. Bad. BMP-2/t/mRNA/K
SERIBMP-278 [ £ IA 1 L -

1.6 Gt Faot WKL RELixtsEoR. HEHH
SPSS 19.014T 50 #T, 321 K HL UL b P2 FH s IR 3 22 4y
B, AN HILSDEL. P <0.050 % 47 X

2 53R Results

21 HPLFsHBASE a4 IS, 2 lfE
6, 12, 24 hJG{E Bl F USRI IER . T ILEE TR0 40
CEANFIIS (] 38 AR TE , MR =Fal, MR35 (E).
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Figure 1 Morphological characteristics of human periodontal
ligament fibroblasts

Bl 62 WA, BBl AN R 8] 25 A R B R 2T 4 4 3 2 K
RIE, MR, MR,

22 #EFMHPLFs¥#A MR CCK-841 R iiR, 1kl
FRAM24 h5, MABEEATA S0 AL, Jea sk
KR LI IN(P < 0.05), il L HA- AL TR T2
1, BeRaF UM HPLEs 2B . Sk A, 7E8% R 40 i
48 hZ Ji, IMATEAFAL X IRALM L, #1524 h—E,
UIE LT DA S 3 JIZ 5 I R A A e i 308 4 1 154 3 (R 2)
2.3 # %% EAHPLFs¥ PCNA mRNAZANKF  SZi
JEEPCRIMTAIAL R, AMEEIR24 hig, A4S0
IRAIAHEL, PCNA mRNAZK R /K P EIE(P < 0.01), JC
FOR AR ST . 48 him, BE TP S50 AL,
#4524 h—30, UEWISEETF AU I ELIS 18] s 1
{2341 lBPCNA mRNAZE 47K V- (B3)-

24 HEXFAH|HPLFsain A=  SEI i imPCRAM T 45
REoR, AMRFR24 hin, A4S0 R4, Bel-2
MRNAZXIEH B30, mBad mRNAW ZF#K(P < 0.01),
TR TR, 48 hfig, MBS TR % 4l
HLE, 35524 hA—S(E4): [, 2T
UER], B E A T IR, B B 40
TEROAE e B B 10 I A5 40 0 9 12 3 30,4 %
%£18.3%, ZmfBF MR X (P<0.05), WLES.
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Figure 2 Effect of baicalin on proliferation of human periodontal Figure 3 Effect of baicalin on the expression level of proliferating
ligament fibroblasts cell nuclear antigen
Bl Hutimdli, *P<0.05, °P<0.01. Bl ST, 2P <0.01.
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063 + 116,80 . 0.84 1253 ,0.53 10,72 Figure 5 Apoptotic rate of human periodontal
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Figure 6 Effect of baicalin on the expression level of bone morphogenetic protein

ligament fibroblasts in each group detected
by flow cytometry
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P <0.01.
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Figure 7 Effect of baicalin combined with bone morphogenetic protein 2 antibody on human periodontal ligament fibroblasts
KvE: Ko Al B, C. D430 qRT-PCR Bl A BB A 2 Fifh)s, #4100 Bad fl Bel-2. MGEAMZTUR. HIBAKRAEEA 2 mRNA

ik K. SRR, °P<0.05, "P<0.01.

2.5 #HEFstHPLFsmfie+ BMP-2/K-F 49 % Western
blotZ o, BEA DI TS A E LKA F I Ta1 3 o,
BMP-275 [ 40 Lb X FE A1 AT 1 ka5 B6A); Rl s
I 5 FE PCRZF AT 45 AW o, 560 4L 41 g Hh BMP-211)
MRNAZCTAHLE, A FE RN BMP-23 15 7K1 A L 4 A
BN, ZESAT R EE (P < 0.01), JuILE sk
#F(B6B).

2.6 A NBMP-24u4k 2t 35 2235 69 38 74 8 — A»BMP-2
a®rm SR EPCRAMTZ R WoR, AHE T4l A
W24 h %48 h, I ABMP-240 &L 3E T 41 B (I3 T2k
i 7 Bad mRNAZIL/KF, il T Bcl-2 mRNAZKIAK
S, B ) HA A R R A HL2E S B35 (P < 0.01)(EA7A,
B): [AI, I ABMP-25TARHM ] T b 5 1 v T 15 3 1
BMP-2 mRNAZGIA 44 T, A BB ok B B8 i
41, JLPCNAMRNARIL /K TR, (RT3 v o AL,
LB ] [ 32 38 f #4AH [H] (P < 0.01)(E7C, D).
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3 i+i® Discussion

WA RE—RE Ry, B RENIE . FR. B
Ry R DU BHIRES S5 @ iE . IR L R i
AEWEE, IF BRETRCER AR TEBRA B RIS MR
ZA RO AR 0 P AN S B E W AT B A
PR U8, BRI AT e AR T M 5 R 1
JIT DA A SR At 3 2 AR el 75 SR S — MR A
7 J BTV B B T DU R AN R SR Ak,
B v A0 D A2 R PR B A B By ¥ AT U s o
T s POV B A T SR BTG 2w b A
PO il M T (D 2, (R 24 R B0 G o ol 0 P 234K T
RFFRARATEBE . b, &L AUk AT,
{HAR AN A5 T s AL RIEAT 287

BMP it i 175 5 30 W 5\ Ak 0] 78 34l j 4k i s 3R
o WA WUEFI P2 R ARk STRIE, BMPYE
PRI 28 [ 2 2 Pt 25 OGB4 22, BMP-2J8 T4k
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AR FBEBFIEMIA L —, SR A T H A
— PR RYERE SR (. WS R I, BMP-24F ) —FhEk
(IR 5 R, A5 R e A M 1) e 4 R Ak,
HIFC R e R A R AN oAk, RIS i) DA Sl i
o) L R R Ak, SRR A B AR
P22 a1 AEBOG S BMP-2 i) 3k R I S I 4T 4 4 a1
H45E, I BT ORI BG4I RTE &4, 1B P A TR
ISR R (HURE AT IEEZ BMP-22 75 50041 B () 39 51
A CUE WA 8 Hh 24 38 250t it 4 I PR PRI RIE 9

FETTSER T, BT REE 70 9l A 55 I TR 44 360 1
fEHFHPLFs 385, LT, Xt 7 54
RENGEHPLFSIRD BT o B« 1ok, 32515 idhe L i
BMP-2 FIIRIA, X UiW] T 8 5 RE 8 75 FHPLF s [ 1%
H AR, O UG BER G . (AR, X
JIIABMP-240 443k S 1) 36 UF B 54 O 1E & AN 1Y, 1y HL
TS REAE T B AR S 10 B AN, IR AR AT AH
KA B SEBG HEA T IR . A6 ST BRSBTS
4k 23 I e 34 B 1T R BMP-2255 PR SR 2 55 1 2 Wity
BMP-2E R BAR 2y 1AL, AT 58 5 AR I, A2
JESERR IR T T ST 122 T ) R AR
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