ARE&EmIE 2023E38 $31% $H3H
Journal of Prevention and Treatment for Stomatological Diseases, Mar. 2023, Vol.31 No.3 http://www.kqjbfz.com - 171 -

[ DOI ] 10.12016/j.is5n.2096-1456.2023.03.003 - Eaiarzx -

=EM/NMRTEERBRSMTA A TRIERE
SREARARFHR

wmE, BRER', X4, WEF, RBRF
LA FTARER, . ®HiaER HM(545006); 2. ALRAEESR,) i HER B &(533000)

[(BE] HB Wit E /MRS 4EE F (platelet-rich fibrin , PRF) B¢ & = S AL 93 R /& (mineral trioxide ag-
gregate , MTA) E A BLIE TG 867 AU PT AT HE AT 2. ik B 32 FUBT PG 2 Bl 43R 4 41, B PRF+MTA 41 (P+M
) .PREH(PH) MTAHMHA) 2 HX A (BCH) , A 8 K, 0 RSCHa it 2 T b U1 o b 17 9T 4
o3 B BB AT R AT B R BER , SE U T B M . A BITEARSS 7 d.28 d WA B AL £ 4 X S8 S Ab
BE , 28 A BEAT HE Qe 60, o3 M oPA0 S RE A0 MR I AR L B AR U BE S P BB GV PERR . R RUEA
MR MEFERE  ARJF 7 d ARG 28 d, P+M 41 M 41858 BC 4L E 4 iR iR M AR i, 22 S HAA G i 2 (P <
0.05); RJ5 28 d, P+M AL PR (P <0.05) s P+M 2 5 M4 22 S R Ge i+ B L (P > 0.05) o F54L B i
BE RS T dFIRJE 28 d, P+M AL E5 AU BRI IR B BE 4 P24 M2 \BC 417, 22 5 A et 2 38 L (P < 0.05) s RJF 28
d, M 205 BC AL BURR B &5, 22 5 A e 27 2 L (P < 0.05) 5 S AMUBE T WL, B5 A0 AT A3 28 4 L i 2, o
B AR FUNEREGA , A BT A B A G 58, A L E AR AT, B SVEMERRE . RJ5 7 d, P+M
H M A EBC AT B R R, 2R ARG E R L (P<0.05); K528 d, PAMAR PA BCAHE(P <
0.05) ; P+M 45 M4 LA R LT RE X(P>0.05) . i PRE+MTA /8 450 1 T EAE R BRI, oF
B S E AR B e, I RS BAR E H AT B A A5 AT JURE 1, A5 AL B S5 A LB 28 AR T
(R@ER] W/MREFAEEN; ZAATWBERA; EEBA, |0, RAERL;
PACHE; CFREEYE; RTeUrRUCE; A2l =
(FESES] R78 [XHEKIFEW] A [XEHS] 2096-1456(2023)03-0171-08 e
[SIRZEREX] BE, Hkse, X, 5. & f/MRE4EE BB MTA F T 9 28 B3 s BER R A U AT 5T
. H PSRBT A, 2023, 31(3): 171-178. doi:10.12016/j.issn.2096-1456.2023.03.003.
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[Abstract] Objective To investigate the outcomes of a novel direct pulp capping agent containing platelet-rich fi-
brin (PRF) and mineral trioxide aggregate (MTA). Methods A total of 32 New Zealand rabbits were randomly divided
into 4 groups, namely, the PRF+MTA group (P+M group), PRF group (P group), MTA group (M group) and blank control

group (BC group), with 8 rabbits per group. Dental pulp exposure and direct pulp capping were performed, and complete
crown square sealing was performed on 2 mandibular central incisor teeth of each rabbit. Four rabbits from each group
were euthanized after each observation period (7 and 28 days). The experimental teeth were subjected to HE staining.
Inflammatory cell infiltration, calcified bridge formation and pulp tissue disorganization were observed and graded.

Results Inflammatory cell infiltration: on the 7" day, group P+M and group M were lighter than group BC (P < 0.05);
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on the 28" day, group P+M was lighter than group P and group BC (P < 0.05); group P+M and group M did not signifi-
cantly differ (P > 0.05). Calcified bridge formation: on the 7" and 28" days, group P+M was lighter than group P, group
M and group BC (P < 0.05); on the 28" day, group M was higher than group BC (P < 0.05). Under microscope, the calci-
fied bridge contained cellular components and was surrounded by odontoblast-like cells, sharing a structure resembled
osteodentin; dentin tubule-like structure could not be observed in calcified bridge, and the calcified bridge resembled
certain points of osteodentin. Pulp tissue disorganization: on the 7" day, group P+M and group M were lighter than
group BC (P <0.05); on the 28" day, group P+M was lighter than group P and group BC (P < 0.05). group P+M and
group M did not significantly differ (P > 0.05). Conclusion The combination of PRF and MTA for direct pulp capping

provided light inflammatory cell infiltration, stable pulp status and a strong ability of pulp tissue to form calcified

bridge, and the calcified bridge resembled certain points of osteodentin.
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a: the gingiva was disinfected with iodophor; the buccal gingiva of the mandibular central incisor was incised, the flap was turned over, and

part of the buccal alveolar bone wall was removed; exposure hole was prepared; b: direct pulp capping agents were placed above the perfora-

tion hole (yellow arrow); c: after placing the pulp capping agents, all samples were tightly filled with glass ionomer cement; d: gingival flap

was sutured tightly

Figure 1  Direct capping procedure of mandibular central incisors in rabbit
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Figure 2 Basic histologic image of the normal pulp of the
mandibular central incisors in rabbits (HE X100)
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Group P+M Group P Group M Group BC

On the 7" day, in group P+M (al): inflammatory cells around the exposure were almost entirely absent, CB formed just below the perforation and
almost covered the entire pulpal exposure; the structure and morphology of the pulp were normal, and scattered inflammatory cells and congested
blood vessels appeared in the pulp chamber. In group P (b1): dense inflammatory cells infiltrated around the exposure, which was defined as mod-
erate inflammation; CB formed below the perforation and covered only a small part of pulpal exposure; the pulp lost its normal tissue structure,
and necrosis appeared with a large number of blood vessels and calcified masses in the deep part of the pulp. In group M (c1): a few scattered in-
flammatory cells appeared around the exposure; CB covered a small portion of the exposed surface; the pulp structure was disorganized, and a
large amount of calcified masses were found in the pulp. In group BC (d1): severe inflammatory infiltration appeared around the exposure, no CB
formed, the pulp structure was disorganized, and a large number of calcifications filled the deep part of pulp, with decreased cell composition and
marked vascular congestion (as shown in the black box)

On the 28" day, in group P+M (a2): necrosis was evident around the exposure, slightly below, CB connected to the ID and completely covered the
entire pulpal exposure; the structure and morphology of the pulp were normal, and a large number of calcified masses were observed in the deep
part of the pulp. In group P (b2): some necrotic tissue, dentin fragments and dense inflammatory cells were observed around the exposure, which
was defined as severe inflammation; no CB formed below perforation; the pulp lost its normal tissue structure, and a large number of calcified
masses were observed in the deep part of the pulp. In group M (c2): some necrosis was observed at the perforation of the pulp, and CB was
formed below, covering most of the perforation area; the structure and morphology of the pulp were normal. In group BC (d2): a large amount of
amorphous necrotic tissue was observed around the perforation and pulp cavity. Asterisk: perforation; CB: calcified bridge; ID: irritation dentin.
group P+M: PRF+MTA. group P: PRF. group M: MTA. group BC: blank control. PRF: platelet-rich fibrin. MTA: mineral trioxide aggregate

Figure 3  Histological images of pulp in each group 7 days and 28 days after direct pulp capping of rabbit teeth
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a: group BC, the BT is embedded with oval osteocytes (arrow); b:
group P+ M, reparative dentin was observed on the pulpal side
which could be called OD, with cells inside (yellow arrows) and lay-
er of odontoblast-like cells below(yellow arrowheads); CB contained
cellular components(black arrows) and was surrounded by odonto-
blast - like cells(black arrowheads), sharing a structure resembled
OD. BT: bone trabecula; OD: osteodentin; CB: calcified bridge. HE
staining group BC: blank control. group P+M: PRF +MTA. PREF:

platelet-rich fibrin. MTA: mineral trioxide aggregate
Figure 4 Histological features of bone trabecula, osteodentin and calcified bridge 7 days after direct pulp capping of rabbit teeth
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Table 1 Overview and statistical results of histological grading of dental pulp in each group

Groups P+M (n = 15) P (n=14) M (n = 16) BC (n = 16) P
Evaluations 7d 28d 7d  28d 7d 28d 7d 28d 7d 28d

1 6 7 2 1 5 6 0 0

ICI 2 1 1 4 1 2 1 2 1 0.001" <0.001°
3 0 0 2 4 1 1 6 7
1 5 7 0 0 1 1 0 0

CBF 2 1 1 2 1 2 2 0 0 0.002' <0.001°
3 1 0 6 5 5 5 8 8
1 1 1 0 0 0 0 0 0

PTD 2 5 7 2 1 6 5 0 0 0.002' <0.001"
3 1 0 6 5 2 3 8 8

ICI: inflammatory cell infiltration; CBF: calcified bridge formation; PTD: pulp tissue disorganization; test analysis: Kruskal-wallis 1-way ANOVA. * repre-
sented P < 0.05. Group P+M: PRF+MTA. Group P: PRF. Group M: MTA. Group BC: blank control. PRF: platelet-rich fibrin. MTA: mineral trioxide ag-

gregate
@ Pairwise comparisons of ICI on 7", 28" day @ Pairwise comparisons of CBF on 7", 28" day G Pairwise comparisons of PTD on 7", 28" day
(7d) (28d) (7d) (28 d) (7d) (28 d)
3 * I, S
P - 25 . 25
25 —* 20
=~ - =4
B 24 515 515
©® 15 = ) <
= =10 ‘ 5 10
£ 10 | g 3
= I I = =
5
0 0 0
P+M P M BC P+M P M BC P+M P M BC P+ M BC P+M P M BC P+ M BC

a: the pairwise comparisons of ICI; b: the pairwise comparisons of CBF; c: the pairwise comparisons of PTD. ICI: inflammatory cell infiltration. CBF:
calcified bridge formation. PTD: pulp tissue disorganization. *: P < 0.05. Group P+M: PRF+MTA. Group P: PRF. Group M: MTA. Group BC: blank
control. PRF: platelet-rich fibrin. MTA: mineral trioxide aggregate

Figure 5 Pairwise comparisons of histological grading of dental pulp between groups
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