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Abstract

BACKGROUND: Adipose derived stem cells (ADSCs) and bone morphogenetic protein-2 (BMP-2) have a strong osteogenic
capability that is important for the repair of avascular necrosis of the femoral head.

OBJECTIVE: To observe the combined effects of ADSCs and BMP-2 on avascular necrosis of the femoral head.

METHODS: The avascular femoral head necrosis models were established in 48 rabbits using liquid nitrogen. The rabbits were
divided into control group, core decompression group, ADSCs group and BMP-2+ADSCs group randomly.

RESULTS AND CONCLUSION: Tissue repair of femoral head necrosis in ADSCs group and BMP-2+ADSCs group was vigorous.
There were more newly formed trabeculae, which were strengthened. X-ray showed no obvious cystic degeneration and collapse
of the femoral head. The growth of trabeculae and bone marrow in BMP-2+ADSCs group was more vigorous than that in ADSCs
group at 8 weeks. It is indicated that BMP-2 combined with ADSCs have a stronger repairable ability in necrosis of the femoral
head necrosisl.
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Figure 1 The third generation of adipose derived
stem cells grew well, and cells were
spindle-shaped (x100)
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Figure 2 X-ray showed collapse and irregular shape of the
femoral head in the control group at 8 wk
K2 558 JAI X 4 B FRALBE 5 k8506, TRRA

Figure 5 A lot of empty osteocytes appeared, part of
trabeculae were broken up, the amount of bone
marrow hemopoietic tissues reduce and adipose
tissues were showed in the control group at 8 wk
(x200)
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Figure 3 X-ray showed hardened zone and not smooth of the
femoral head in the core decompression group at

8 wk
3 558 R X ek i WoRBE U RUR A R Sk AL A
FeiE LA EE

Figure 6 More mature bone marrow tissues were seen in the
core decompression group at 8 wk, bone trabeculae
were completely repaired and formed, and most
bone trabeculae were native (x200)
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Figure 4 X-ray showed smooth femoral head and low-density
structure in the bone morphogenetic protein-2
combined with adipose derived stem cells group at 8
wk, no obvious cystic degeneration and collapse
occurred
Bl 4 28 AN Xk Box BMP-2 54 ADSCs 41 [l & 3k
[, A R R, TO U A e S FE A

Figure 7 More trabeculae in the adipose derived stem cells
group appeared at 8 wk, and bone marrow tissues
tended to be mature (x200)
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Figure 8 Mature bone marrow grew up actively and
hematopoietic cells were rich in the bone
morphogenetic protein-2 combined with adipose
derived stem cells group at 8 wk, trabecular bones
were thicker, in regular arrangement and compact
(x200)
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Table 1 Bone trabeculae area percentage of drilling area in the
core decompression group, ADSCs group and BMP-2

+ADSCs group at 4 and 8 wk (xxs, %)
Group 4 wk 8 wk
Core decompression 28.56+1.23 35.43+2.47
ADSCs 58.64+9.78° 67.87+12.69°

BMP-2 composited ADSCs 62.94+10.65" 78.48+11.69%°

BMP-2: bone morphogenetic protein-2; ADSCs: adipose derived stem
cells; ®P < 0.05, vs. core decompression group; °p < 0.05, vs. ACSCs
group
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