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[Abstract] Objective To investigate the effects of different doses of aspirin on the early osteointegration of titani-
um alloy implants in the femurs of rats to provide a reference for dental implantation in patients who take aspirin. Meth-
ods Forty-eight 8-week-old SD male rats were randomly divided into four groups, namely, the control, A, B, and C
groups. Forty-eight Ti-6Al-4 V implants with a diameter of 1.4 mm and a length of 6 mm were implanted at the distal
end of the right femur. In the A, B, and C groups, dosages of aspirin of 8.93 mg/kg/d, 17.86 mg/kg/d, and 26.79 mg/kg/d
were administered by gavage starting on the day of surgery, and the control group was given similar doses of 0.9% sa-
line. HE, Masson, BMP -2 immunohistochemical and TRAP staining evaluations were performed in the 2nd and 4th
weeks after surgery. Results Compared with the results in the control group, the HE staining results showed that the

amount of new bone formation was reduced, the trabeculae were more sparse, and the bone marrow cavity was enlarged
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around the implants in the B and C groups, with the C group showing the most obvious effects. The Masson staining re-
sults showed that, compared with that in the control group, the red-stained area in the new bone tissue around the im-
plant was reduced in groups B and C, and the reduction in group C was more significant. However, there was no signifi-
cant difference between group A and the control group. The BMP-2 staining results indicated that the expression of BMP
-2 was not significantly different between the control group and the A group (P > 0.05), and the expression in group C
was lower than that in the other groups (P < 0.05). The TRAP staining results demonstrated that the number of positive
cells per unit area was decreased sequentially in the control, A, B, and C groups, and the difference was statistically sig-
nificant (P < 0.05). Conclusion Aspirin may reduce the formation of bone tissue by inhibiting the activity of osteo-

blasts and expression in osteoclasts. This effect on osteogenesis was aspirin dose-dependent, and large doses of aspirin

can inhibit osteogenesis more significantly.

[Key words] aspirin; titanium alloy implants;  Sprague-Dawley rat; osteoblast; osteoclast; osteogenesis ;

bone morphogenetic protein-2;  osseointegration

J Prev Treat Stomatol Dis, 2020, 28(5): 285-291.

AR, O M I 0 1 R R A T
Bl = DT AR, XFR R e K A T , VE Sy B8 (47T 1t /)
Mr 2599k ) iz T TS5 FG T 0 i I 45 B 0
TE A 7KV 12 v 1 R s, 22 8508 1A B 2 1 BB 3 3k
BRI B . Mo R W B IRBT I /N R 25 ) A6
BHAFLGHATE T AR 2 FE )
KR N R AP i B A B X R 2 R
Bif ] DT AR 5 B % B (R YOG R ol X 916 44 il
B[ ] DT A R 2 2008 ~ 2012 4% 15 AR L 1) WL 28
PR, A 309 AR ARG 750 o % BT ] DG AR R Y
AR TE O, HAS 2 B g 4 AU 5 A AF 5 e =] DG
VNN SO N O Y ]
Xif BB AL AR L, 25 7 B ) DU ARG R BB 4 BE B,
T B K oA P38 S o R 7T AT ) DT A X e A A
Rl T B B 5 M AE 5 e/ o ARSI B0 X AR A I 1Y
TR AR 22 45 T A [ 391 2 19 ] ) DG bR, 308 ek L 2% AR
[Fi) s R o A A 0 1 198 52155 0, 4 T ol ] DG BROxT
F K BRI RL S 3045 TR BB R e, SR R L R
B W) DR S5 3 1 2 P AR A S

1 #FRFnTTiE
1.1 2% &5 H4

6 J& 0% ifi 4 SD K BR[0T DUAR (Jb ) AE W H R
BHIRAH ], sh B A& UES : SCXK (51)2016-0002 5
7% WK A S ([ B2 24 45 T b2 0 0 A BR A
A s BRI CAR (BRI, P BT BEPE AR (F 3%,
HE ) Ti-6A1-4V FIRLET [ B 05 28 (b 50 7 52 A BR
5] IE BGRB8 AU (Nikon Eclipse CI, H A JE
) ; % & 55 (Nikon DS-U3, H A< Je B ) 5 b il s
(Nikon E100, H A JE B ) 5 73 R F - 20 L i (I

2B ) s Masson 3 40,3857 & (s A
Y1) ; Anti-BMP2-Rabbit pAb (F&4E /R 497, ) 5 1L
Fhi e b (FRAERAEY P E) ; BSA (FE4E/RE
Y, ED s IR R P (FRAER AW, hIED) 5 TROR
B (B R AW, D 5 90 K 2R W i (9§
YeoR W, ) 5 sl AUk R A i R &
DAB 455 (FE4E /R A4, H )  TRAP Jeiii 4524
(FEAERAED, T ED .
1.2 B 4HA

48 H 6 Jil i 1 I 9% I P SD (Sprague-Dawley,
SD) KBS, 17 357 F At 50 %2 0T B B 8l ) 52 56 v o> SPF
R SLW s W By, s W 3RO AT OE 1 G S
1118052100279, % i % il (22 + 2)°C , AH XS 1 2
(55+10)% , N THREABLHUE AR 4L, B B ARoK i
S IVA L i i O VIR o DO s R
AB.C 44, SCEARA 1 AR RE 2 i m b %
DT BEASBEZR 0L S A
1.3 FAHF AR

B 48 HSD Mt KRB, 7% 1 oK A S8 0.5
mL/100 g JI§ JF 7 A7 4 BRI o KRR OG5 Ak it
B IHEE, TRBRET T4 M BT A IE—
K1 em @ A700 150, UIIF B ik Je fe T 2R, 3 25 L
2, 0 8 SRR I v, A BT (800
rpm/mln,?ﬁ%ﬁﬁ)%ﬂﬁ*ﬁ%T?Fﬁ%ﬁ%fﬁ%ﬁ*ﬁ
BB HAR 1.4 mm, K 6 mm Y Ti-6A1-4V FA4T,
T I e T A T4 B ) R AL BT N, o3 2 8 A T
ARYIH,
1.4 REAEELY

Tl AR S5 B R B8 v XL R I
BAERR S YRR N IR 25 CCAE A, LB R BRUPE I,



b

RAREEemFIiA 202055 A $H28% H5H
Journal of Prevention and Treatment for Stomatological Diseases Vol.28 No.5 May 2020 http://www.kqjbfz.com  + 287 -

G RIEN, R, RIF4T 3 dRspy
K 67 mg/kg T MR BEN 11 0.75 g, 3 UK/d 45 2
FlEAE) 3. TREBMAMEYSHA B .C
2H 25 3 BT ) DG AR, AR 4 24 B S 56 N BRI a4 A
Y, Fae BRI PR 0 i 100 75722 9 51 B A2 36 I7 BE B AF
H IR B AR 24 K IR 100,200,300 mg 115,
RH A 200 g K FLA (B C 414 K7 45 7Bl ] DE AR
B35 & 43951 M 8.93 mg/kg . 17.86 mg/kg .26.79 mg/kg,
B g K75 B 45 2550 1.786.3.572.5.358 mg,
100,200,300 mg B ] PEARS A 350135 T 56.0.28.0
18.7 mL 1 0.9% S AL 8A Sl b IR G 8 Y H
il ATELEC ] o X B2 25 7 S5 R 5 1Y 0.9% Ak
HHRES .

KT SPF 25256 8 B il 37, At iff Bk
K BRI RR TR TR AR R R S AL 5 2
AR 2 4TS H R BRAT IR
1.5 FHgpizARE

G302 J8 (4 JE B AR R R A R LA 6 H
i 102 A 480 mg/kg 7K A5 ST 42 SR BB, WA K B
0 S R R AE N Y 1.5 em KA BEE B B, 78
PBS 5 55 Jal Bl A IS LA B OG5 b iy, B A i
HAFRA YT 4% 22 B RV W itE 47 9 A XL
HEE 4 CEMETFEET d,
1.6 ARA L F B A
1.6.1 LU R AT A AL ZUN
WU AT E5 AL P, EDTA 3 (0.5 mol/L, pH 7.4) i
5 4 ] A R S A R O Y, B 4 2 RE A
EHRR AR A S 58 180 /a0 RBRFPAEET , Mk,
T BETPORG HEAT K, A a3, D) R AL P A K
AR R ARELL Y, U) R JREBE 4.0 wm, 45 7, £ K
15 T 105 U LR A A H
1.6.2 HEZ: A 45 Y] v ikt %8 7K, Harris 95 K
RYL, HRIKE, 1% ERBRITTRE 434k, F K ok,
0.6% Z KR W , P K Bk, DL Ye W g £, B 7K 3F
Ao Caseviewer2.0 R IY] B 5214, 200 x i1
SN OUL 58 A AR A ] LT AR B AL SUNS OO SE AT
5307
1.6.3  Masson 4t W) R il 2= K, Weigert
[RERTR AR ZR YL, FRAKE, 1% MR BRI RS 701k, A
KoK Pk, K MR WA TN A LD IR R LD S
FEAR KPR G A PR K VA TR AL B PR S TR
e, 1% KBS TR AL ERL , K F o 200 x FLEF T W8
T A ) B A v 2 2 v 1 R i R D o
1.64 BMP-2 ol 44k e ta 4 05 U] F B e

2K, BE ETEME NATURIE R, ARBH
J5 BT PBS(PH 7.4) W AE li (585 IR b 5 sk 3
W, BRI S min J5 T 3% WU /KB R 2 I k6 57
B 25 min, i A8 IR I 52 3 P 76 41 A0 B Py
3%BSA Y2 BSR4, IR E AT 30 min, BIALdT
F—H0, VIR P TR & N 4 ClF A L5, il =¢
Hro =P, BLEREIK TRk U1 R TS ek
AN —HT (HRPARIC) B R 202, &R A 50 min,
ITNEER 27 I e eI Y S D i DA W SR ¢ LA R D
B EEFEL ] Y DAB & (R, b A T 4] G R ]
HoRKpEO) R &k W6, RARRE Y, kK
Ve IR Z I A, B ORIK v e IR R FR R K
WOR W, K e . WEKE Ao

Image Pro Plus 6.0 {553 H 5 A4 UL 5 R A J]
500 pm x 500 pm 78 [ N B AR 41 4 BMP-2 97
Y756 %% B {H (mean optical density , MOD ) 5% 15 185
Ittt gt b .
1.6.5 BCE I A D) B 2K
TRAP W% 5 ¥ : TRAP Y49 A 18 mL+B ¥ 1 mL+C i
1 mL JRAT, #5010 TRAP Y49 F 0.282 g, 851 ikt
UEJE A o U1 R FH AR A i & ) B S 7R N
o, FHZEIE K 37 CHFE 2 ha , KU A 51058 i B e
M2 W% A U G i BEBC ) TRAP 95 8 Wi F
37 CEEARBER 20 min, R YW, KL, AR
P IZ A5 s, AR oAl IR IEWGR W . K
HhA

K0 AR L 500 pm x 500 pm 3 7R
ﬂﬂﬁz%@lz(region of interest, ROL) , i AL 126 B 6 4~
AN E ROL, I F 1 1 240 L 57 1 AR 28, o 52
3 R B .
1.7 %t F 7k

K SPSS 22.0 GEit- Ao A kit , Bt x £
TN, Shapiro-Wilk R EE & ST & IE A 4T0,
Levene's ¥ 50 UF B4 7 22 551 o X 52 56 41 Fn X B
Y 18], Ty 2555 B4 AT Tukey-Kramer K5 55 , 77 25 A
SEHIZH HAT Games-Howell K256, P < 0.05 N2 RH
Giitee L

2 & B
2.1 — A& AIE

FIAE ARG K, £ K BRI R F R8540 |
TR ICEE B REAR B R TR Sl | R OK g
W, KRG 7d, BECHEEWKE Gk E IER,
B KRB RA N —H@m A0, R &k R



b

ABE&mMmBIiE 2020F5A $£28% £5H
- 288 -+ Journal of Prevention and Treatment for Stomatological Diseases Vol.28 No.5 May 2020 http://www.kqjbfz.com

G ROKIR B IEH
22 HE#&

LA S B 500 o Y8 BN, 2% ZH A Jo B B i
DX Sl e LS ] T 340 O A B L OB W, (R 48 4 Y
T A4S S AR AR — o X R 5 A 2 v op A
Sl e AR IR, RS 1 ], R/ NRE DR R A
/N3 B C A AR AR S B AR NS BREH 2T 4, Jmy i T
DA S, REAR T 0415 i A1 R A s A AT 38 K, /)
PRSI HAR, H CAHE R (E 1. & 2),
2.3 Masson % &,

Masson e 8,45 S b 4 20 rb g 2 1 7R Jig i &1
G, T Hr 2 2 b oA R R S WE o R A A
A2 JE 4 S FEARAAR S F 500 m Y8 A, %) R
205 A ZH B A SR L 2 2 21 G R oy R DLW
W25, B CPALRNT BT 21 % DX SR X b, H

A group
]

HE

Masson

BMP-2

7100 pim

C A/ DRI (1. & 2),
24 BMP-2 &K R B ML Paykik

2 JA I, C 20 MOD il /i, 5 X HRZE (A B4
) b 22 S B Ge it 4 8 (P < 0.05) , X HE A1
B ZH MOD A % 1 , 22 R A Gi it 22 5 X (P < 0.05),
Hoapdim 225 gt 28 X (P> 0.05) ;4 8], C
20 MOD B fe Ak, 5XFHRZH A B4LI| A 22 7 A
BEATE X (P <0.05), LA dl w22 5% 8 it2#
BEX(P>0.05)(F1~K3),
25 mEmiaEkE

2 JE A4 SR X HRZH 5 A B L C AL FA TR
TRAP BH M et 20 BRI BRI, 22 % A St
B (P <0.05) , 3 B BT &) DT AR 1% 15 40 i A 91
THAE R, LB A 7)1 R P G (811 8 2
El4),

100 pm
i L

a, b, ¢, and d are 10 X microscopic images of HE, Masson, BMP-2, and TRAP staining, respectively

Red arrows indicate BMP-2 positive staining areas, blue arrows indicate TRAP positive staining areas, blue rectangles indicate the re-

gion of interest, and black rectangles show an enlarged image of TRAP positive staining; the blank area where the green triangle is lo-

cated indicates where the implant was before it was removed

The HE 200 X images show the amount of new bone formation, the sparseness of bone trabeculae, and the gradually decrease in the

size of the bone marrow cavity in the control group and the A, B, and C groups; the Masson 200 X images show that the red stained ar-

ea in the new bone tissue around the implants gradually decreased in size in the control, A, B, and C groups; the BMP-2 200 X imag-

es show that the expression of BMP-2 gradually decreased in the control, A, B, and C groups; the TRAP 200 X images show that the

number of positive cells per unit area decreased sequentially in the control, A, B, and C group
Figure 1 Results of HE, Masson, BMP-2 and TRAP staining in each group in the 2nd week
B 1 244 HE .Masson .BMP-2 & TRAP Z (@1 45 H
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Control group

HE

Masson

BMP-2 %

a, b, ¢, and d are 10 X microscopic images of HE, Masson, BMP-2, and TRAP staining, respectively
Red arrows indicate BMP-2 positive staining areas, blue arrows indicate TRAP positive staining areas, blue rectangles indicate the region of in-
terest, and black rectangles show an enlarged image of TRAP positive staining; the blank area where the green triangle is located indicates
where the implant was before it was removed
The HE 200 X images show that the amount of new bone formation, the sparseness of the bone trabeculae, and the bone marrow cavity size
gradually decreased in the control group and the A, B, and C groups; the Masson 200 X images show that the red stained area in the new bone
tissue around the implants was gradually decreased in the control, A, B, and C groups; the BMP-2 200 X images show that the expression of
BMP-2 gradually decreased in the control, A, B, and C groups; the TRAP 200 X images show that the number of positive cells per unit area
decreased sequentially in the control, A, B, and C groups

Figure 2 Results of HE, Masson, BMP-2 and TRAP staining in each group in the 4th week
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a: MOD values of BMP-2-positive staining in each group in the 2nd week; b: MOD values of BMP-2-positive staining in each
group in the 4th week; * indicates P < 0.05 compared with the control group; # indicates P < 0.05 compared with the C group
Figure 3 MOD values of BMP-2-positive staining in each group in the 2nd and 4th week
B3 2.4 41 BMP-2 B 1 MOD {8
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*indicates P < 0.05 compared with the other groups in the
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Figure 4  Amount of TRAP-positive staining per unit

area in the 2nd and 4th week
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