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Abstract: [Objective] To investigate the biocompatibility and osteogenic properties of acellular bone matrix/calcium phosphate/calci-
um sulfate hemihydrate (ACBM/CPC/CSH) composite artificial bone. [Methods] ACBM/CPC/CSH composite was synthesized by physical
mixing method, and the material extract was prepared for acute and subacute toxicity, pyrogen and epidermal irritation tests. The material
was implanted in the muscle and histopathological examination was performed on the 7, 14" and 21¢ to observe the inflammatory reaction of
the muscle. On the 14™ day, flow cytometry was taken to observe the changes of CD4* and CD8*T lymphocyte content in blood and tissues,
and the cytotoxicity was detected by CCK-8 method. Bone defect model was established in the rat femoral condyle, and the bone formation
was observed by X-ray and CT after implantation of ACBM/CPC/CSH group (material group), calcium phosphate/calcium sulfate hemihy-
drate (CPC/CSH) group (control group) and no material implantation (blank group). [ Results| The extract did not cause acute or subacute tox-
icity in mice, and there was no significant difference in body weight (P>0.05). In the pyrogen test, the body temperature remained normal.
Skin erythema did not appear within 72 h after epidermal injection. In the muscle implantation experiment, there was slight inflammation in
the muscle tissue on the 7" day, and the inflammation disappeared on the 21 day. As results of flow cytometry on the 14" day, there were no
significant differences among the three groups in terms of the peripheral blood lymphocyte content of CD4* [(9.6+1.8) vs (10.1+1.2) vs (10.7+
1.4), P=0.470], CD8" [(9.5+1.1) vs (10.3+1.8) vs (10.5+1.7), P=0.249], as well as the spleen CD4" [(18.1x1.5) vs (17.2+7.3) vs (17.5£1.0), P=
0.195], and CD8* [(8.8+7.2) vs (7.7+7.6) vs (7.8+7.2), P=0.359]. The X-ray and Micro—CT images showed that bone defects in all groups
were repaired to different degrees, and ACBM/CPC/CSH bone materials had the best repair effect. [Conclusion] The ACBM/CPC/CSH com-
posite artificial bone material has good biocompatibility and in vivo osteogenic properties, which is beneficial to the repair of irregular bone
defects.
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Table 1. Body weight of mice in acute toxicology experiments

(g, ©+s)
N R HE AR K
() (n=20) (n=20) =
0 20.220.3 20.2+0.5 0.695
24 20.9+0.3 21.120.5 0.163
48 21.9+0.3 22.1+0.4 0.478
72 22.8+0.4 22.9+0.5 0.603

2.1.2  PFESLE

BRI E S E kS, SRR T E ST
0.6°C, HFbmm mfkT 1.3°C, W32, HFE N
{ia

Figure 1. Histological observation of subacute toxicological test (HE, X200, scale=100 pwm). la~1d: The extract group; le~1h: The nor-

mal saline group; HE staining showed no significant pathological changes found in both groups, and a slight thickening of the glomerular

capsule wall of the kidney was seen.
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Table 2. Body temperature of pyrogen test rabbits
_ IEF R EHHE (b) Tt THELE A
s
(€) 0.5 8 24 48 72 () (C)
1 39.2 39.5 39.6 39.2 39.0 39.3 0.4 0.5
2 39.0 39.0 39.9 39.0 38.7 38.8 0 0.5
3 39.4 39.2 39.5 39.4 38.9 39.1 0.1 0.5

TE: RESRESTEMIE TR, FHEICH 0°C, FHEATT 0.6°C, HIFRREAMTT 1.3°C, RUNZM BRI GH

Note: The body temperature dropped after injection of the extract solution, and the temperature rise was recorded as 0°C. The temperature rise is lower than

0.6°C, and the total temperature rise is lower than 1.3°C, indicating that the material passes the test.

R 3. REESZBRIHITS

Table 3. Stimulation score of epidermal injection experiment

- SRR 5y
A HILY/EAS D &P
Rz 24 h 48 h
SRR 3 0 0 0 0.3 0.3
AEBER K 3 0 0 0.3 0.3 0.3
40%F K 3 0 0.3 0.2 2.7 2.7

T <0.5 TCRIEE; 0.5~<2.0 Bl ; 2.0~<6.0 AR 6.0~8.0 54

Note: <0.5 is non—irritating; 0.5~<2.0 is lightly irritating; 2.0~<6.0 is moderately irritating; 6.0~8.0 is strongly irritating.

T ™~

Bl 2. RHECHEH S E B RAELE o

Figure 2. Skin changes of rabbits in epidermal injection test.
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Figure 3. inflammatory classification (HE, X200, scale bar=100 m). 3a: Seven days after implantation small number of broken muscle fi-

bers were seen within the the circles area, and was marked as grade 2 inflammation; 3b, 3c: Fourteen and 21 days, the muscle fibers were

evenly distributed, and were marked as grade 0 inflammation.

R 4. BEHERSEI CD4'. CDSESEXWY (xxs, n=5, %)

Table 4. Changes in CD4* and CD8* contents in immune rejection experiments ( X s, n=5, %)

205 MR (n=5) XHRZE (n=5) 2 HU (n=5) PHE
SR I CD4* 9.6+1.8 10.1£1.2 10.7£1.4 0.470
SR I CD8* 9.5+1.1 10.3+1.8 10.5¢1.7 0.249
JEE CD4* 18.1£1.5 17.2+7.3 17.5+1.0 0.195
JEAE CD8* 8.8+7.2 7.7+7.6 7.8+7.2 0.359
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Figure 4. Imaging observation of osteogenesis in femoral condylar bone defect for implantation test. The longitudinal arrangement from
top to bottom was the lateral X—ray of the rat femur at 1, 2, and 4 weeks, as well as the three—dimensional Micro—CT reconstruction, the
transverse and coronal Micro—CT images respectively at 8 weeks. Transverse arrangement from left to right was of implantation of ACBM/
CPC/CSH artificial bone (the material group), CPC/CSH (the control group), and no material implanted in the defect (blank group). It can
be seen that bone formation in the material group is significantly better than that in the control group and the blank group.
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