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P EENLIIE 6 HALFE  Micro-CT Kl 55— & oF 3t Hh A% Bl it
B RN ZF R v B 3 2k (ABHL) HH ¢ X BB R B A Sk
(BVF) . PRAME I 5 Fh A4 Ak K B BMSCs BB 1] 431k )
B, BR O CHA RO %S G R 28
60 d i} CO 41 ABHL {87 F BO . .BC 41, H. BVF {HAX T M4,
[AHF7E 60 d B} BO 40 ABHL {7 T BC 41, BVF {5k T BC
24, SEM {75 BMSCs fE BoneCeramic # B} 3 i 43 16 95 £,

2022 -01 - 10 $Uk
FGWH LR B RBL 4 (45 1908085 MH255 ) ; ZRILA =
B HARBH AR I H (45 . KI2020A0165) 5 ZBEEFREK
2 O BEAEBE 2020 AF2ERHEEEEI H (475 :2020kqsy01 )
YR B TR BE RN R 2 1 R B2 B, 28 0 5 B K 2 B I 11 s I e,
TR DI PRI S S =, G I8 230032
(NPt 8 o Tl ] e o
SRLLH 4, B2 R AT B, AR 2 S0l ST AR
E-mail ; toothyan@ 126. com

CCK-8 Sz 7 W3 Fhobt Bk Xt BMSCs 2 4 T 401 41 4 1 ; ALP

TR B 7R BMSCs 7 BoneCaremic #8H 1H (9 ALP 1

B, JF H RUNX-2 .OPN Fl OCN i mRNA £k HEE, 48
BoneCeramic 4 F|T SD K K PAOO AR J5 k& & BMSCs

WE s

X$27  BoneCeramic; Bio-Oss ; 2 J& I & i & 1E Y IG9T ; B

T 1R 70 5 20

mESES R783.5

XERARER A XEHS 1000 - 1492(2022)09 — 1430 - 06

doi: 10. 19405/j. enki. issn1000 — 1492.2022. 09. 017

BEH = 15 71 v Ok Bl 22 14 AR N S3-5K TE
I R AR IRYT A [l 5 & A
BRS04 o S s T e I T4t 28 ) Jon st g
‘B 1IE M ( periodontally accelerated osteogenic orthodon-
tics,PAOO) 3 — W21 1° 7%, PAOO J&:4 75 AH 3¢ [X 48]
TF R B AT B BB T, B A BORL B 45 G 1 R
Moy, Nk BIGE A 14 8% 30, 39 A R - e B
(78 BIRSE RH  AR TEN F H  JRE < 2
mm R, B B2 DT B [ IR 5 AR () A A 8 e
iR N M3 T N BESZ R F M AS A B
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formation of autophagosomes was observed by transmission electron microscope ; autophagosome formation was traced
by mCheery-GFP-LC3B fusion protein. Western blot experiment was used to detect the expression of autophagy
marker proteins L.C3 ,Beclin-1,P62 ; immunofluorescence experiment was used to detect the subcellular localization
and expression of autophagy proteins LC3, Beclin-1,P62. Results Under the transmission electron microscope, it
was observed that the autophagosomes and lysosomes of L-02 cells increased after the action of hydroquinone. Under
the fluorescence microscope ,the number of GFP-LC3B punctate yellow spots increased with the increase of hydro-
quinone dose ,while the red flake spots decreased. Western blot results showed that hydroquinone increased the ratio
of LC3II/LC3 I protein in L-02 cells,and the difference between treatment groups and the control group was sta-
tistically significant ( P <0. 05). Hydroquinone had no significant effect on Beclin-1 and P62 protein expression in
L-02 cells (P >0.05). The results of immunofluorescence experiments showed that LC3 and Beclin-1 were both ex-
pressed in the nucleus and cytoplasm of L-02 cells, hydroquinone had no effect on the subcellular localization of
LC3 and Beclin-1 in L-02 cells, while 40 and 80 pwmol/L hydroquinone could induce the translocation of P62 in L-
02 cells from the cytoplasm to the nucleus. Conclusion Hydroquinone induces the increase of autophagosomes in
L-02 cells,which may be related to the obstacles to autophagosome clearance.
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W52 "> W Bio-Oss 7E I A B4R J5 A 58 4 WL,
BoneCeramic J&—FF 4l & W B B A A1 KL, B 40% B-
IR — %5 ( betatricalcium phosphate , B-TCP) Fl 60%
FEHEWE K A1 (hydroxyapatite, HA ) 2H R %1
157 L% BoneCeramic 5 Bio-Oss & #E K B PAOO
AR5 BCE 5 B 5L BT 20 R B AR ROR R
BoneCeramic VE R 25 iH 4 A B & BE A2 3 N
SD KE PAOO AR J& A R B-F- i S I S AH AL,
R BRI DA 52 B AR R Al

1 #B5EFEE

1.1 s GRF 5E8 e 8 bt SD K
36 H \SPF 2% 3. 5 JHl i MERE SD KR 4 H (LRIER)
KZBIYSEE ) 3 Bio-Oss ( it Geistlich Pharma
/N H]) 3 BoneCeramic ( Hfi =+ Switzerland 23 H] ) 5 ifi 4
M3E (BT Y 25 A MR 20 | 5 CCK-8 157 ( H
A=A ) S BB RR M B R & ( B s R
PHARABRAT) s PCR 519 ( B4 Y) TR A A
FRZS WD) 3 SRR (iR S bR B0 A BR
N AR SRR (2 Therno AT ) 3 SEIHE G E
i PCR Y ( 3¢ [E Stratagene /A A]) ; #7555 JJ (HH E
WK 55 BT g BB BRA D)

1.2 YR

1.2.1 #H#Hhxtaa H536 H SD AREEHL
3 HEFEYIFFH(CO 4) ;F K BYIHF + Bio-Oss
AL (BO @) ;& Y + BoneCeramic FH A ZH
(BCH) . Arfr REUVRFREZBIER R 7 3 ) 525
EWN, S BN S G D DR IR R R R 5 W)
PEANE IR B S R T

1.2.2 FERENFREEHAAAEAN 1% %
B H 24 (4 ml/kg) IR BUR , fE K R _E5H—
RS SO DT 0 B, 2R iR A — 2R b
RS oAl BT, R TR A R K e TR
TEAT b5 — P A I A S 3 vh 2 R B AR AR XA 1
K5 mm 55 1 mm 0.5 mm WY O IR BB 865,
CO eI FE 2 B 11 5 48 & . BO 4L7E AT 8 )
BRI ARSE  FEAF 18 B THAE A Bio-Oss ‘B8, £ IfiL
WG R a A, 558 . BC 4HAE A Bon-
eCaremic ‘B ¥7, J5 2L AL#E[A] BO 4, *FF W& ki d
ANH PN B A AR B 2R EUE A =
0.05 g, —HRBEAFHLTHAERIAIT3 d.
1.2.3 Ewp B8R s HERUITFARYLXK,
FH 0.2 mm WA PSS FL 22 AR K P 5 5 35 i o
TEAT L A0ER— B A R0 E a0 2 AT U] oF b s i,

50 N/kg A frmaa b (LK 1), MERRRE
P FE LT P D) I S R BERE R Ty 45 B Y — T A
flighHLozimat I H AR I e . WG s
ISR ANBAE KA, BT AR 7 d IR D) 28 AN
2225 FUT R, 16 28 .60 d 43l A =4 N B AL B 6
HARRALTE, B4 EfE s = F 2 b F X
R B, SR E 4T micro-CT A5,

B1 ERFEBHER

1.2.4  micro-CT #M  Micro-CT H#i G fr A5
HEAT =R UG, G A% 3l IR B R VAR — B A o
gl de T v B B O R OF S el b R AT I A (K
2A) o R T VPANAT S O I O A R R i R e Ok
(alveolar bone height loss, ABHL) ¥ #E 25, 78 5 )
YRGS S R =4
JUAY ABHL PR ES R Rk 2 & 5 A ( cemento-enamel
junction, CEJ) 2 7 #8151 ( alveolar bone crest, ABC)
ZIRIFR R =3 - Y, A RS CHR E30T E 1 ,
Rl A B SRR gt AR W] — 4> CT Y i B (&
2B) ., TE S — I8 J] Fl 22 i A DG SRR R X J
(region of interest, ROL) , ‘& B9 7 Bl 7 2 L7 W) oA
S A A R B E s AR N i by 1) E oy
S — BB A fp v e 2 i R B O ] b o
AR A B Al B AR PR ) X S (1 2C) | B
Ja 3R A7 12 X 3B AR B4 80 (bone volume fraction,
BVF) &, BVF = 1 #% A9 8" AL 241 21/ O R IX Y
SRR

1.3 {k5MREE

1.3.1 B #19 %J7 F 49 # (bone marrow mesenchy-
mal stem cells, BMSCs) % & 3% 7~ £ 3 i #% KB
B FE , 53 1 BB RS B U825 Wi, &R R
FHREFMR P PE B RE IR, SO 3 W, WOAR B A U
T 15 ml BL0E T BO, 5 BIER, R E R
oA, e R BER IR, B TR A TP TR 9R 3 d
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I — K, A A: K % 80% ~90% HHEIR 1104 2
~3 TR e e
1.3.2 CCK-8 #m ¥ BoneCeramic Fl Bio-Oss 7£
TR AT 4 SRS 10% 16 4 175 1 35 57
IR 48 h(VRE N 0.1 g/ml) , i JEARAFIZ IR,
¥ BMSCs DA% N 4 x 10*/ml 2R 7E 96 FLAR
24 h 2 TE A0 MG BE IS 0 AR SR IR, X BRZH A
IEWEIRR,3 d B — K, 725 1.3.5 RIG#EAT
CCK-8 i,
1.3.3 SEM #%n ¥f Bio-Oss fl BoneCeramic I A
FEELDET M N 1 x10°/ml () BMSCs , 55 5%
3.d Ja, N R A, PBS T 3 K, JEK S B
JBAK, T4 B4 SEM T HEF TSR
1.3.4 ALP £&# M 4 Bio-Oss A1 BoneCeramic
TG, 75 E T 6 fLilth, BMSCs LI N 5
x 10°/ml A7 6 FLAC P, 1557 24 h )5 B A KOG
FEU ( growth medium , GM ) 8 Ky 5 55 57 % ( osteo-
genic medium,OM) ,3 d # i —IK, A 41.BMSCs +
GM ;B #H : Bio-Oss + BMSCs + OM; C 2H : BoneCeram-
ic + BMSCs + OM; D £ : BMSCs + OM, 7£ ¥ 1% 3%
WIS S 47 10 F P B 9t 1 it ) 0 A 00 4
AR P A TR Tl ) T K
1.3.5 q-PCR A& &M ALP % it 46 I 7 72 Fi
Ve , TES 7 .14 %ﬁﬁléﬂiﬂ@ E RNA , PrimeScript-
bTM RT reagent Kit #1754 5% , TB Green ® Premix
Ex Taq™ Il #£47 q-PCR, %l RUNX-2 ,OPN FI OCN
7K, Lh GAPDH N NZ  5IHFFIILE 1,

&1 q-PCRE|¥MFFIE
SIFHI(5'-37)
F: ACTTCCTGTGCTCCGTGCTG
R:GGTTCATCGGTCCAAGTTGCT
OPN R:CTGACAAAGCCTTCATGTCCAA
R:ATCACTTGTCTGAGCGGGCG

AL
RUNX2

OCN F:GTCCAGAGTCCAGCAAAG
R:GACATAGTTACCGACCCT
GAPDH F:ACCCACTCCTCCACCTTTGA

R:TGCTTAAACCGATGTCGTTGTC

1.4 Sit=Z403E R SPSS16. 0 R 0EA TR
OIRT, A E I R A5 R DL v £ 5 TR, G Tk
Sk Z ) 58 B0 7 225387, S-N-K K256, P
<0.05 HESFAGI L,

2 #R

2.1 FRBHEER JEOHA BB R H A
KX F 5B s I, CO . BO . BC =41 7F 28 .60 d
B A RS shE B 22 F RIS E L (P >0.05),
NE I

31 I col

1 BO4l
[ BCA

i B 2 25 (mm)

28d 60d
E3 ALE-EFBIHESR

2.2 ABHL #&@ M £ R 28 d B CO 41 ABHL
(0.893 +0.041)mm i . = F BO . BC 41, 27 A 4%
Pt X (P <0.05) ,BO 41 ABHL(0. 763 +0.039)
mm 75T BC 2H (0. 735 £0.037) mm, {H 2 RS
P27 X, 60 d i CO 41 ABHL(1.318 +0. 038) mm
& T BOBC 4, ZRAGIT¥E X (P <
0.05) ,BO £ ABHL(0. 828 +0. 037 ) mm & T BC 41
(0.761 +0.036) mm, 2 F A G T3 L (P <
0.05), WK 4,

2.3 BVFHEZER 5 Co4ltbd, 7£28.60 d i}
BO BC 41 BVF Ft i, 2R A 4%it = E L (P <
0.05) ;60 d I, BC #41 BVF Wl 2 & T BO 4, =2 % H
Giit (P <0.05), WK S,
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0.5 Il co#l
[1BO4 ot
| B BCHl *

0.4

0.3

BVF

0.2

0.1

0.0

28d 60d
5 #EXXiE BVF UE
5 CoHIE.: " P<0.05;5 BO 4 L#.*P <0.05

2.4 BMSCs M2 J7{CHf, BMSCs &£ [RJE, M fk
B5e, KN —, 5 F 0 i AH B A%, 3 d ¥
R T WK BN REAN G, 9 ~ 10 d i g% il & 1l
A AR B A A, 55 3 AR AT W 4B M 97
AR AE K, WE 6.,

A B

6 KR BMSCs KoMz
A:POx8;B:P3 x8

2.5 BFHHZIEBX BMSCs RN 5 co 4
Fe#s  E45 3.5 K BO BC 20 OD {534 i d# w
ERAGHFE X (P<0.05) , HFEH 5 Kik BC
ZH Mg BO 4 (H2E RS #E (P >0.05), W
K7,

2.6 BMSCs EBMBREMAMIER  Bio-Oss
FHEWLEL )/ H BMSCs , I ELAN A 5 BRI A A 5

% 5 Bio-Oss L%, BMSCs 7F BoneCeramic < [ 73
MEZIFHE RS, WE S,

157
B co4l
CBO% .
[ BC4H. *

1.0F *

OD450 nm

0.0

1d 3d 5d
E7 CCK-8 #illEHiERExt BMSCs 7 1M
5 co4dti. " P<0.05

A B
c D
E8 SEM M=

A B:BMSCs 4% F BoneCeramic; C D : BMSCs %l F Bio-Oss;
(547325 BMSCs; A .C x400;B D x 800

2.7 ALPEMERER  7E44.7.10 Kif B.C.D 4
ALPVEMH R T A 4, ZERARIT¥E L (P <
0.05) . fE55 7,10 Kit B 4101 C 413tk F D
HHCHASTBH, ZRARITFENL(P<
0.05), WK,

T mmasn wi
B B4 $#
4 HEHCH
sal DA *
%S_ *#H&
= *#
= .
=
L
0 l
4d 7d 10d

B9 ALP HEHEE=RM
AWK, *P<0.05;5 BANE . P<0.05;5 D 4 ILE:
#P<0.05
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5= iR
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0
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OCN mRNA
X RIE AT
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14d 7d 14d

El10 mRNA B R*EE
HAHE.*P<0.05; 5 BHHE . ¥P<0.05;5 D HHHE."P<0.05

2.8 M EHXEE RUNX2,0PN,OCN HJ mRNA
FIRIZER 5 A ALK, 57,14 REF B.C.D
ZH A A& L I RUNX2 . OPN  OCN 1 mRNA #H
KRB E I (P <0.05) , [, B .C 0% T D
HIFHCAHART B, ZRHHSRITEEL(P<
0.05), LK 10,

3 itig

BN IE B 36 97 o7 A6 PR UE 147 & BT 2 W f B )
FRALARTEET 18 Y R A 6 8 2 %R,
PAOO AR AT LU 1F w 2 88 2y, I L3 i A% B 4
F& TIEMEE, Bio-Oss 78 PAOO A Hi4E Ry # #
MR AR DG SRR I |, (H A 55 A B 5 R — Pk
4 PAOO A J5 IERG 15 2l (14 15 B A AR, BE W] LA
R E R AR A A A R A R

CO .BO BC =455 — & 7F it vp & ol i g 34 2
SIGH T X, FUITE PAOO A HAE A CE 83 1R

NN TSRS B E . CO 41AE 28 .60 d o — )3
FHEM ABHL T BO BC #41ifii BVF ] A% T BO .,
BC 4 ,3iX5 Brugnami et al "IN E B BT (N
) AR R AR Tl B B (H R ) 45 SR A
W4, 2K BUFE PAOO A H AR A5 A48T LA Jin
AR FHEEE, 7628 .60 d if,BO 41 ABHL & T
BC 20 % BVF W] 4% T BC £, BO BC WitH 2z [a] i)
22 2RI KE PAOO KR HH A BoneCeramic HEAH A
Bio-Oss B A | FHIMA X #4515 5, X255
Al RESZ T BoneCeramic J&— Fh BUF B R 75 , 45 &
T HA WA WA A PEF B-TCP 1Y R4 B fife 2l
RUST AT DR R X A e % ] P A R AT I ke A
VTR

TRANSZG CCK-8 | SEM 25 53 BH 9 o -3 4 6}
XF BMSCs A TCH I E T ALP 45 2R £ W] BMSCs
£ L R B A v & T Al S N W s A o
SR T B AR =S ARG I R A M A s

(i), e 753 40 LR 493 A ARk 98 e A s BRI R i
], T #E BMSCs HYBUE 701k [R] I 40 fifg 422 /b
F BoneCaremic ‘5 ¥y I I Bio-Oss | 5 A F| T H 4
1k, X —45 F: 3 B BoneCaremic #1 K} ) 25 8] 25 #4 5
AT BMSCs Bl A E 01K, g-PCR A6
GORMAESE T iX—4518

23t — BRIV LI R R TR N, 5 Bio-
Oss .BoneCeramic 4 F] T K PAOO RJ5 i H ; 7F
{4}, BoneCeramic A % 5 Bio-Oss [RFEL T B A=Y
R JF HSCE PR RE L 57 . ASWFSE 1 IE KB
8 |- % BoneCeramic Al Bio-Oss 7£ PAOO AR J5
JUE BYROCR , AR N W 7 22 4 PR F% 3 4 14 1Y)
FEA b G R S T Y S AR A AR T
75, BoneCeramic 42— R 7 8 1) 40 5 BB B8 AH 44
L BA BB AR, nT LUA 0% 2 1
B, T HEA SRR ARA B Lz H]
TEE WG R
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with localized piezosurgical decortication enhanced orthodontics: a

Comparative study on the effect of BoneCeramic and Bio-Oss on
promoting osteogenesis after PAOO in rats and osteogenic

differentiation of bone marrow stromal cells
Li Weiqiong,Zhang Yuqing,Xu Jianguang ,Zhang Hongyan
(Stomatological College of Anhui Medical University ,The Affiliated Stomatological Hospital of Anhui Medical
University ,Anhui Province Key Laboratory of Oral Diseases Research ,Hefei 230032)

Abstract Objective To compare the effect of BoneCeramic and Bio-OSS on osteogenic after PAOO and bone
marrow stromal osteogenic differentiation in rats. Methods 36 8-week-old SD rats were enrolled and divided into 3
groups ; corticotomy group ( CO group) ; corticotomy + Bio-Oss implantation group ( BO group ) ; corticotomy + Bone-
Ceramic implantation group (BC group ). Immediately, a standard orthodontic spring (50 N/kg) was activated to
pull the right upper first molars toward midrange movement. At 28,60 days after activation,6 rats were randomly se-
lected from each group and sacrificed. The mesial movement distance, palatal alveolar bone height loss ( ABHL)
and bone volume fraction ( BVF) of the first molars were measured by micro-CT. The effects of the two materials on
the osteogenic differentiation of rat bone marrow mesenchymal stem cells (BMSCs) were investigated in vitro. Re-
sults There was no difference in tooth movement between the three groups;The ABHL value of the control group
was higher than that of the experimental group at 28 and 60 days,and the BVF value was lower than that of the two
groups. Meanwhile ,the ABHL value of the BO group was higher than that of the BC group at 60 days,and the BVF
value was lower than that of the BC group. CCK-8 showed that the two materials did not inhibit the growth of BM-
SCs. SEM showed that BMSCs were more distributed on the surface of BoneCeramic material. Quantitative ALP de-
tection showed that BMSCs exhibited higher ALP activity on the surface of BoneCaremic material,and mRNA ex-
pressions of RUNX-2,OPN and OCN were higher. Conclusion BoneCeramic is more beneficial to osteogenesis af-
ter PAOO and osteogenic differentiation of BMSCs in SD rats.

Key words BoneCeramic; Bio-Oss; periodontally accelerated osteogenic orthodontics ; bone marrow mesenchymal

stem cells ; osteogenic



