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Abstract

BACKGROUND: Internal heat-type acupuncture therapy is a new treatment technique that combines acupuncture therapy with hyperthermia. It has good
clinical effects on steroid-induced osteonecrosis of the femoral head, but the mechanism of action is still not fully clear.

OBJECTIVE: To explore the possible mechanism of internal heat-type acupuncture therapy in treating steroid-induced osteonecrosis of the femoral head in
rabbits.

METHODS: Thirty-two New Zealand rabbits were randomly divided into blank group, model group, internal heat-type acupuncture group and shock wave
group using a random number table method, with 8 rabbits in each group. The model group, internal heat-type acupuncture group and shock wave group
were modeled using methylprednisolone sodium succinate combined with Escherichia coli endotoxin. The internal heat-type acupuncture group received an
internal heat-type acupuncture intervention on the buttocks of rabbits, once a week, for 20 minutes each time. The shock wave group received shock wave
intervention on the buttocks of rabbits, once a week, with 2 000 beats per session. The blank group and model group were not given any treatment. After 4
weeks of intervention, blood samples and bilateral femoral head samples were collected from experimental rabbits. The levels of tumor necrosis factor-a and
interleukin-6 in serum were detected by ELISA; the histomorphology of the femoral head was observed using hematoxylin-eosin staining and the rate of empty
lacunae was calculated; the protein expressions of matrix metalloproteinase 2, matrix metalloproteinase 9, matrix metalloproteinase tissue inhibitor 1, and
matrix metalloproteinase tissue inhibitor 2 were detected by immunohistochemistry and western blot.

RESULTS AND CONCLUSION: Compared with the blank group, the model rabbits showed reduced food intake, mental fatigue, and decreased activity;
compared with the model group, the above performance of the experimental rabbits was significantly improved after internal heat-type acupuncture and shock
wave treatment. Compared with the blank group, the histomorphology of the femoral head in the model group deteriorated significantly and the rate of empty
bone lacuna increased (P < 0.001), while the histomorphology of the femoral head in the internal heat-type acupuncture group and shock wave group was
significantly improved compared with the model group, and the rate of empty bone lacuna was reduced (P < 0.001). The serum levels of tumor necrosis factor-a
and interleukin-6 in the model group were significantly higher than those in the blank group (P < 0.05), while the serum levels of tumor necrosis factor-a

and interleukin-6 in the internal heat-type acupuncture group and the shock wave group were significantly lower than those in the model group (P < 0.05).
Compared with the blank group, the expression levels of matrix metalloproteinase 2 and matrix metalloproteinase 9 in the femoral head of the model group
were significantly increased, while the expression levels of matrix metalloproteinase tissue inhibitor 1 and matrix metalloproteinase tissue inhibitor 2 were
significantly decreased (P < 0.001); compared with the model group, the protein expression levels of matrix metalloproteinase 2 and matrix metalloproteinase
9 were significantly decreased, while the protein expression levels of matrix metalloproteinase tissue inhibitor 1 and matrix metalloproteinase tissue inhibitor 2
were significantly increased in the internal heat-type acupuncture group and the shock wave group (P < 0.001). Overall, these findings indicate that internal heat-
type acupuncture may promote the repair of the necrotic femoral head by regulating the levels of matrix metalloproteinases/matrix metalloproteinase tissue

inhibitors and serum inflammatory factors, thus treating early steroid-induced osteonecrosis of the femoral head.
Key words: steroid-induced osteonecrosis of the femoral head; internal heat-type acupuncture; matrix metalloproteinase; tissue inhibitor of matrix

metalloproteinase; tumor necrosis factor-a; interleukin-6
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SERNE 3 DRI MMP-2, MMP-9, TIMP-1, TIMP-2
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2.5 BLAEI Rt iE MG IRAE F o A G mIeAE 6 K
S A, BRI SIS Gl MR RSB T o K E gl i
&6 AKTHEHR, ERFREMEE N (P<0.05); HiE
HAHEL, PP 2E R v ot 95k 2 S A TS R SR B R T a
AN = 6 A BRK, Z5A WM E L (P<0.05),
WE 1.

F1 | SEXRRMBEMBIFEEF on BN R 6 KFLLER

(xts, n=8, pg/mL)
Table 1 | Comparison of serum tumor necrosis factor-a and interleukin-6
levels in experimental rabbits

2351 Ji IR AR BE N 1 o H4EN % 6
=) 542.99+69.00 106.18+31.22
TR 909.84+103.08° 161.8445.13°
ke 535.06+228.65" 88.13+25.04"
AR H 576.13+109.06" 111.91+30.64

Fk: SAEAUE, P<0.05; SRS, P<0.05.
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PR R A R i o I8 A SR /N R HE AR o A R, B R
HREMEEE, PRTani el AR, A B B R 0 L R
(P<0.001), VL& 4.

2.7 Bt SRR K F AL MMP-2. MMP-9. TIMP-1
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Figure 1 | Schematic diagram of the location of predetermined points on
the experimental rabbit
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Figure 2 | Successful modeling of steroid-induced osteonecrosis of the

femoral head confirmed by imaging radiographs and hematoxylin-eosin
staining
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Figure 3 | X-ray observation of the femoral head in rabbits
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Figure 5 | Immunohistochemical staining and quantitative analysis of
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