HHREZ PEERTERE @2

Chinese Journal of Tissue Engineering Research  www.CITER.com

EMMRA%ZERKSIEFEERIZE R O RTMEREE & RIR

https://doi.org/10.12307/2022.485 SEEVY, T E ERES £18° BB Boi’
Bf5EHA: 2021-03-23

¥EEEEHEA: 2021-02-25 3¢ = (R R
KAEHA: 2021-04-28 XEHR—
\ A o R E A RRI B E RS SR ARG B, Aoh Bt KA, LERLE
E4LEM: 2021-10-15 Sk 3 AARBF WA, REFA
PEA XS, AR RAL T oA TG 5 B S B AL, PRSI R 6 R R, A0 R 1
5 EL
R459.9; R318; R783 RS
NERS: BIVRAREORE | RUKVWTAE | _y | EAREE, HREEHE 00T
2095-4344(2022)14-02207-07 REMBSEERES BEARIER B R ER S ERENBRIAS
XEIFRE: A — v
e ) EESE 4, 8, 12 FFREUARA, 1T
W Fad it REELEAESFLARCAA TR NSRS, T BRE,
A a s AREASENI, AT | < | GAR- poRE, TREBERES
(2) & do A2 B 5 A 5B ARG AL e, HRARREFLTRTS
feAmi AR A 7
SR :
BOUMRAHES: £ ERLECENRY, T ARRIEMRER . Wi, &aEKAT. GIET, XKML HHA L REH
BAEA

ERESEER: AFEFASIEEREMENME, EHEARESMEESEKRNEBRER. BBSKEEATESEN AR TR
I )3 N T 1 A0 AT IS 2 A

HE

BR: & IMEgERA AN TEMECT 2 N TR A B s e R A, (=3 DA [ LR & 5 bk A o B e 75 T )
LR o

BEY: HiE M MR YR A S EME S E R TURE R, X SRt i B S5 TR R RCR

Foik: 123 KRHE A Gl o D A R B SR, A O R A R b4 ELARONS mmy BN mmBREDTE A SR IX O3S, i E
TR T AL, 2, 35, BABRSUTE, 2N E IMREEER S ERR2 T UREY. 1 LEEY. 1 2RE8W: H—0NFaiE
FHFIERAEH 23 B, A P RiL g 5 R Ch4, 5, 6%, DHENKIRGET, 45T AR, SSHNANEII MR, 65
NEFEF . 123 RN NEEARE4, 8, 1284, F4HaR . SANABEHLET LR G, TAIEAT10 gt SRR IIFA 325 mg/kg, ALAERT
3 dVES SR ERS me/kg, WATIOUIRIE. AR TIEMARIG4, 8, 12KALIEENY), 1T RKMMEE. FHFAR-FLAGE. JOuhRid. FARKE
BRI AL, TFXT R BORBEAT Foit 24047

HEREEW: OBFRRERMRICH: & MM 4R A/ F S22 © 1% /MR AT 48 B> 5 MM ET 4 8 A/ BE S 25
1 1>E MMR AT YR A /RS S E 2L L 2>EME BT A @RS /MR 48R A5 B S 25U H R s
ERERCR: MR dEE A EE S B RS NN, B MR 4 A& R, B ROR A B iMREEER 5
PS8 BE B I eI A A B

X EIMREgEEN, BENGSEEM: B, MiEdg; % B

Platelet-rich fibrin combined with induced bone matrix repairs bone defects around oral implants in
rabbits

Gao Xixin" >3, Wang Xi', Fan Xuhui®, Cui Yi*, Yang Wei*, Zhao Yunzhuan*

'Department of Oral and Maxillofacial Surgery, School of Stomatology, Hebei Medical University, Shijiazhuang 050017, Hebei Province, China; Hebei
Stomatology Key Laboratory of Medicine, Shijiazhuang 050017, Hebei Province, China; *Hebei Oral Disease Clinical Medicine Research Center, Shijiazhuang
050017, Hebei Province, China; *Department of Oral and Maxillofacial Surgery, Second Hospital of Hebei Medical University, Shijiazhuang 050000, Hebei
Province, China

VAALEAKRF R RE (%) RO EAEF, BB RET 050017; A O EEFESRRE, LA EFET 050017; 1AL 9 pER
Rl REFHRFS, TEERET 050017; *FhEHAKFH _ERCEH@INAF, TG ERET 050000

B EH: HEA, K, 1989 4, TEERETA, Xk, 2016 FTEAKZRL, HMt, THEH, LEAENEMLTHLERL.
BIEE: R4, Hd, s34, S| ZEER, MEAFIF, TREAKRFE _ERaEA@IF, ks RAEH 050000
https://orcid.org/0000-0003-3859-6658 ( &5 & £ )

EE®: 2015 54 4 (74 ) EF M EZERGISAHME, RE ATA: WA, Tl EFAFATRMT X (20210662),
FH ARA: RESE

SIRAAI: a4, T &, TR, #4, Bk, REH . GORGEEGFSHSE LG E %0 BEAHKRR BB 447 ]
W 2140 TARFFR, 2022, 26(14):2207-2213.

Chinese Journal of Tissue Engineering Research | Vol 26 | No.14 | May 2022 | 2207



@7 PEERATEHR

www.CITER.com Chinese Journal of Tissue Engineering Research

Gao Xixin, Master, Attending physician, Department of Oral and Maxillofacial Surgery, School of Stomatology, Hebei Medical University, Shijiazhuang 050017,
Hebei Province, China; Hebei Stomatology Key Laboratory of Medicine, Shijiazhuang 050017, Hebei Province, China; Hebei Oral Disease Clinical Medicine

Research Center, Shijiazhuang 050017, Hebei Province, China

Corresponding author: Zhao Yunzhuan, MD, Associate professor, Associate chief physician, Master’s supervisor, Department of Oral and Maxillofacial Surgery,
Second Hospital of Hebei Medical University, Shijiazhuang 050000, Hebei Province, China

Abstract

BACKGROUND: Platelet-rich fibrin and artificial bone materials have been widely used in the repair and regeneration of peri-implant bone defects. However,
there was a lack of research on the osteogenesis of the two materials in different proportions.

OBJECTIVE: To investigate the effect of platelet-rich fibrin combined with bone matrix on the regeneration of peri-implant bone defects in rabbits.

METHODS: A bone defect model around the oral implant was established in 12 large-ear white rabbits. Three cylindrical bone defect areas with a diameter of 5
mm and a depth of 2 mm were prepared along the lower edge of the right mandible, which were numbered 1-3 from the mesial to the distal. After placement
of titanium screws, the 2:1, 1:1, and 1:2 mixtures of platelet-rich fibrin and bone matrix were used respectively to fill in the defects. Another three same bone
defects were prepared along the lower edge of the left mandible, which were numbered 4-6 from the distal to the mesial. Titanium screw screws were placed,
No. 4 defect was filled with nothing as a blank control, No. 5 was filled with platelet-rich fibrin, and No. 6 was filled with bone matrix. Twelve rabbits models
were randomized into 4-, 8-, 12-week groups, with 4 rabbits in each group. One rabbit from each group was randomly selected, killed and fluorescently labeled.
Tetracycline (25 mg/kg) and calcein (5 mg/kg) were subcutaneously administered at 10 and 3 days before death, respectively. Other animals were killed at 4,

8, and 12 weeks after modeling, and the osteogenic effect was statically analyzed by general observation, hematoxylin-eosin staining, fluorescent labeling, and

methylene blue/acid fuchsin staining.

RESULTS AND CONCLUSION: Bone formation rate from high to low was: platelet rich fibrin/bone matrix 2:1 > platelet rich fibrin > platelet rich fibrin/bone
matrix 1:1 > platelet rich fibrin/bone matrix 1:2 > bone matrix > blank control. Both platelet-rich fibrin and bone matrix have a good effect in bone repairing
bone defect. When platelet rich fibrin and medical induced bone matrix are used in combination, the osteogenic effect becomes better with the increase of
platelet-rich fibrin concentration. The combined application of platelet-rich fibrin and bone matrix can accelerate bone healing of implants.
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Figure 1 | Preparation of platelet-rich fibrin and medical induced bone

matrix
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Figure 2 | Intraoperative
bone defect preparation (A)
g and implant placement (B)
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Figure 3 | X-ray images of peri-mplant bone defects in rabbits
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Figure 4 | Histological observation of peri-implant bone defect in the
4-week group after operation (hematoxylin-eosin staining, x100)
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Figure 5 | Histological observation of peri-implant bone defect in the
8-week group after operation (hematoxylin-eosin staining, x100)
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Figure 6 | Histological observation of peri-implant bone defect in the 12-week
group after operation (hematoxylin-eosin staining, x100)
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Table 1 | Statistical analysis of bone formation rate in rabbits at 4, 8, and
12 weeks after operation

B AR5 4 H AR5 8 J ARG 12 4

18 58.12+2.82 72.78+2.14 83.87+2.43

25 44.7240.72° 48.74+2.18° 54.48+4.31°

35 40.34+0.76® 43.89+1.53" 49.06+2.90°

4% 23.53+3.02"™ 35.03+1.08" 38.48+3.20°

55 50.36+1.87°" 63.22+2.43" 73.03+2.19°
65 35.7443.74° 38.89+0.70°° 43.93+0.68°*
Fk: 1-3 SEBBA S BENE MU FEEASEER 2 @ 1RAY. L1IR

G 2IREYE 45T AN, 5 BHNE /MR R A, 6 SHINEIER.
51 B, °P<0.05; 52 B, P<0.05; 53 5, P<0.05 4B
i, P<0.05; 55 S, P<0.05
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Figure 7 | Flourescence microscopic view of peri-implant bone defects at
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Figure 8 | Flourescence microscopic view of peri-implant bone defects at

8 weeks after operation (x40)
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Figure 9 | Flourescence microscopic view of peri-implant bone defects at
12 weeks after operation (x40)
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Figure 10 | Histological observation of peri-implant bone defects at 4
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weeks after operation (methylene blue/acid fuchsin staining, x40)
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Figure 11 | Histological observation of peri-implant bone defects at 8
weeks after operation (methylene blue/acid fuchsin staining, x40)
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Figure 12 | Histological observation of peri-implant bone defects at 12
weeks after operation (methylene blue/acid fuchsin staining, x40)
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