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[Abstract] Objective To explore the effect of tissue - engineered bone Bio-Oss bone combined
with platelet-rich fibrin (PRF) on repairing periodontal bone defects by examining the expression of bone
morphogenetic protein 2 (BMP-2) , osteoprotegerin (OPG) and nuclear factor kB receptor activator ligand
(RANKL). Methods A total of 36 three-month-old male New Zealand white rabbits were divided into
four groups by random number table method, i.e., Bio-Oss group, PRF group, Bio-Oss/PRF group and
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blank control group. For each group, there were nine rabbits. Unilateral periodontal was prepared. In the
bone defect model, Bio-Oss bone, PRF and Bio-Oss/PRF composite were implanted in the bone defect,
respectively, and the one without any material was used as a blank control. The animals were sacrificed at
4, 8 and 12 weeks after the operation. Gross observation, Masson staining and immunohistochemical
observation of BMP-2, OPG, RANKL were performed, and the expression of the animals was analyzed by
factorial design. Results Masson staining results showed that in the Bio-Oss/PRF group, some mature
bones were observed at 8 weeks after surgery, and bone plates were formed at 12 weeks, with a high bone
maturity. Factorial analysis showed that the expression of BMP-2 in the Bio-Oss group gradually increased
at4, 8 and 12 weeks, and the difference was statistically significant (F=51.30,P <0.001) ; the expression
of OPG first rose then descended, and the difference was statistically significant (F=167.03,P < 0.001) ;
the expression of RANKL gradually decreased with time, and the difference was statistically significant
(F=5.39,P=0.046). The expression of BMP-2 in the PRF group at 4, 8 and 12 weeks was not statistically
significant (F=0.68,P=0.544); the expression of OPG and RANKL decreased gradually over time, and
the difference was statistically significant (Forc =1070.93, Porc < 0.001; Frank. =2306.15, Prax. < 0.001).
The expression of BMP-2, OPG and RANKL in the Bio-Oss/PRF group gradually decreased at 4, 8 and 12
weeks, and the difference was statistically significant (Fyyp=13.29, Py <0.001; Fope = 237.91, Pop <
0.01; Frawk, = 13248, Pra. <0.001). In the blank control group, the expression of BMP-2 and OPG
increased first and then decreased at 4, 8 and 12 weeks, and the difference was statistically significant
(Fuwr .2 = 88.33, Poyp.2<0.001; Fore = 30.06, Porc <0.001) , while the expression of RANKL gradually
decreased over time, and the difference was statistically significant (F=56.52,P<0.001). Conclusion
The application of Bio-0Oss bone composite PRF may promote osteogenesis and repair periodontal bone
defects.
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activator of nuclear factor kappaB ligand; Bio-Oss bone; Periodontal bone defect
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R 5 2 2UE R DG A0 R G B L Ak L B YA
Too XU A 12w HHRAY [l iy B AR BIME LA
P M — MR R BRI HSE T R,
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TR [ ) S AR 3k AR R R T AR K Y
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KRR TR A, A 55 5 & B PRF A A A= 4 IR )
R 28 d 247 &AW PRY 76 28 d 22 47 AR
ARZS B PRF 5 W R it 7 3k B 0 S 3038 BE A5 A 1
B PR AL R U A Y S R RER ST 7 T LA, AR SR
FIH Bio-Oss ‘B #3 BUHE S, AF BB 7E PRF 7ERE R )
R R AR A (] S DI 2 i i 380 . Rt I
)4 F% 3] 12 J& i Bio-Oss/PRF 2 BMP-2 ¢35 5 4 i
BEA, 1T R 58 A6 B TR 4R AN {6 & . 1 Bio-
Oss 21 M\ 4 Ji JT- 1 BMP-2 [ 3 18 1 A 140 i o, (H 2
5 Bio-Oss/PRF 41 BMP-2 7 4 I 5 ik A 2%
B U0 BH B BSORFE AR, B AR G B R A B 4
AR T B — B[]

1997 4= , Simonet 25 2 e 2y B —Fh o I 2R
1, ELAT BH LR 1 4 oAk, By 1k e A2 R A
B4 0 OPG. OPG & — oy i B s 1,
mRNA 7EHF O 2R i B SRR 4 284 R
Ko OPG 2 MR IRFE A T K b1, & 2 E
0SB 40 L) A, 00 T 2 - 40 1 A
TEPE, TS LU T 76 B AR T A 4 A 20
PO BB RN 23 Ak B [RT R, SCRE S R T e A R
TEPEN
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H A5 A i R 2 - RANKL 5 68 15 40 i 26 i 4% X 7« B
ARG AL R (receptor activator of nuclear factor
kappaB, RANK) 54, il 1 1 40 e A3 Ak Jsi 2, 1
OPG J& RANKL BR324, 7] 5 RANK S& 4R 25
A RANKL, DA 5585 5 4 it 43 fL i BE s Fn ) BE TG
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T HAK A, {HZ1E Bio-Oss B 1 PRF LIa] 4 L 4]

BA VRS PLE A 3 — 2D .

FIgERIE P R 7 R AR 35 o

5 £ X

(1] HEL0% ABL, IR, 4. PRF & A& 4140 TR FHIE 5 7 o 2 st
PP Rk R T, M EE2E, 2017,37(11) :969-975.
DOI:10.13591/j.cnki.kqyx.2017.11.003.

(2] SREER, AR, GRS, . S 418U 5 Masson = (e (67
BRI 2430 ]. B IEH, 2001,13(11) :5-6. DOI:10.3969/
J.issn.1001-6015.2001.11.002.

[3] Dohan Ehrenfest DM, Pinto NR, Pereda A, et al. The impact of

the centrifuge characteristics and centrifugation protocols on the



A ] BE 2 F 9T 25 (R TR ) 2020 4F 10 A 45 14 55 5 1] Chin ] Stomatol Res(Electronic Edition) , October 2020, Vol.14, No.5

287

[10]

[11]

[12]

cells, growth factors, and fibrin architecture of a leukocyte- and
platelet -rich fibrin (L-PRF) clot and membrane [J]. Platelets,
2018,29(2):171-184. DOI:10.1080/09537104.2017.1293812.
ARFRJE , A2 XM, 5. /MR Ak 2R A s R 2 v
S FHERE (1], RIEBERIRA24, 2019,41(3) :268-271,279.
DOI:10.11724/jdmu.2019.03.16.

X, JE I [ FLERHE. Bio-Oss FIARIT [ A1 B ALAE A Fifel
AR ] RN B2 B0, 2005,25(4) :333-335. DOL:
10.3969/j.issn.1000-2065.2005.04.021.

BRI, A AR ARG IR TS Bio-Oss
HORYTE AT S A b T RLE ST . R AR AR EE S, 2018, 16
(7):1113-1115. DOI: 10.16766/j.cnki.issn.1674-4152.000307.
WV, Sl s, 5T, 5. A RS AR BUBURLIBE & il M I
G AR A B RO AT L) ). e R EE
“#,2020,18(2):239-242. DOI: 10.16766/j.cnki.issn.1674-4152.
001000.

D’ Addazio G, Artese L, Traini T, et al. Immunohistochemical
study of osteopontin in oral squamous cell carcinoma allied to
fractal dimension [J]. J Biol Regul Homeost Agents, 2018, 32
(4):1033-1038.

Gentili C, Torre M, Cancedda R. Tissue engineering approaches
in skeletal pediatric disorders [J]. Eur J Pediatr Surg, 2014,24
(3):263-269. DOI:10.1055/s-0034-1382777.

Holderfield MT, Hughes CC. Crosstalk between vascular
endothelial growth factor, notch, and transforming growth factor-
beta in vascular morphogenesis [T]. Circ Res, 2008,102(6):637-
652. DOI:10.1161/CIRCRESAHA.107.167171.

B FIL. R R /MR 2 8 S e A I T A R 41
B R I HEEDFSED ] BUM - R, 2018.

Dohan Ehrenfest DM, Del Corso M, Inchingolo F, et al.

[14]

[15]

[16]

Selecting a relevant in vitro cell model for testing and comparing
the effects of a Choukroun platelet-rich fibrin (PRF) membrane
and a platelet-rich plasma (PRF) gel: Tricks and traps[J]. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod, 2010, 110(4) :
411-413. DOI:10.1016/j.tripleo.2010.05.055.
Simonet WS, Lacey DL, Dunstan CR, et al. Osteoprotegerin: a
novel seereted Protein Involved in the regulation of bone density
[J]. Cell, 1997,89(2):309-319. DOI: 10.1016/S0092-8674(00)
80209-3.
Lacey DL, Tan HL, Lu J, et al. Osteoprotegerin ligand modulates
murine osteoc lastsurvival in vitro and vivo [J]. Am J Pathol,
2000, 157(2) :435-448. DOI:10.1016/S0002-9440(10)64556-7.
GG, AR, AL, 45 R IS A R T A BR
TP AT I M R R ()], P I RAT 5, 2019,32(10) -
1400-1403. DOI: 10.13429/j.cnki.cjer.2019.10.024.
JEIG , S, B, S FLARBIA 317 A R R AT Ak 20 i 7E
PROMT S H R AR b R [0 ] b R4 2 AT Y
2019,23(11):1680-1686. DOI: 10.3969/j.is5n.2095-4344.1136.
7o 2% L WA B DRI IR AE R SURBIE SE e L) ). B
BE2pZkk, 2019,46(3):316-319. DOT: 10.7518/gjkq.2019021.
Wohlfahrt JC, Evensen BJ, Zeza B, et al. A novel non-surgical
method for mild peri-implantitis- a multicenter consecutive case
series [J]. Int J Implant Dent, 2017, 3 (1) : 38. DOI: 10.1186/
$40729-017-0098-y.
Khammissa RA, Feller L, Meyerov R, et al. Peri - implant
mucositis and peri - implantitis: clinical and histopathological
characteristics and treatment[J]. SADJ, 2012,67(3):122, 124-
126.

(W H #1:2020-06-13)

(A% . T18)



