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Effect and Pathologic Mechanism of Rotating Permanent- magnetic Field to Treat
Steroid- induced Necrosis of Femoral Head

PAN Xiao- hua®, XIAO De- ming', ZHANG Xiao- yun?, ZHANG Yu!, ZHANG Yong- hong?, XIE Wei- ping*
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Shenzhen 518020, China; 2. Department of Biotechnology, Shenzhen University, Shenzhen 518060, China;

3. Guangdong Ocean Police, The First Detachment, Guangzhou 510600, China )

Abstract: Objective  To study the effect and therapeutic mechanism of rotating permanent- magnetic field
(RPMF) for the steroid- induced necrosis of femoral head. Methods New Zealand rabbit model of steroid- induced
necrosis of femoral head being established, were exposed to RPMF for 4 weeks and 8 weeks (A1/A2 group), then
X-ray, micro-CT, and pathological examination were adopted to observed the change of femoral head, blood
viscosity,  serum cholesterol, triglyceride and pressure in coxa articular cavity were measured and analyzed
statistically with that of control group (Bl and B2) and sham group (C). Results After RPMF treatment, the
osteogenesis regeneration of necrotic femoral head of rabbit model had improved, especially shown markedly by
micro- CT, and blood viscosity, serum cholesterol, triglyceride and pressure in coxa articular cavity had significantly
descended compared with that of control group B (P< 0.05), the effect of RPMF was better than that of the
interaction of time factor (Eupa >Etuns >Ews). Conclusion RPMF can regulated the course of femoral head necrosis
in various critical- aspects, will be a promising measure of the prevention an treatment of steroid- induced necrosis
of femoral head, especially on the early stage; micro- CT features diagnostic superiority of substantivity and
sensitivity.
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Table 1  Experimental animal groups defined by different 2193118017.1 5.667.469)
manipulation 24T, 8 Hz,
L month 2 months 20 cn?
later later Manipulation , 60 cm
RPMF(A) 8 (Al) 8 (A2) Sacrificed after RPMF 2 h/d 032 060 T ( CT3 ),
Control(B) 8 (B1) 8 (B2) Sacrificed after pseudo- RPMF 2 h/d
Sham(C) 4 (C1) 4 (C2)  Sacrificed without any manipulation 18 ’
RPMF Al:New Zealand rabbit model of steroid- induced necrosis (x%s) , SPSSI1.5 ,
of femoral head sacrificed after exposed to RPMF 2 h/d for 4 weeks;
RPMF A2: model of necrosis of femoral head sacrificed a-lfter exposed (GLM— UN|VAR|ATE)
to RPMF 2 h/d for 8 weeks; Control B1: model of necrosis of femoral
head sacrificed without exposed to RPMF 2 h/d for 4 weeks; Control ' a=0.05
B2: model of necrosis of femoral head sacrificed without exposed to
RPMF 2 h/d for 8 weeks; Sham C1/C2:normal New Zealand rabbit 2

sacrificed without any manipulation on 4 weeks / 8 weeks later after
experimental
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Table 2 The result of blood viscosity, serum cholesterol, triglyceride and pressure in coxa articular cavity in difference group(x:s)
Pressure in coxa articular Blood viscosity Triglyceride Serum cholesterol
Group n cavity (kPa) (mPa s) (mmol/L) (mmol/L)
Sham (C) 8 0.074+0.034 1.67+0.25 1.19+0.25 1.58+0.24
RPMF (Al) 8 0.081+0.037 1.58+0.37 1.04+0.51 1.50+0.28
Control (B1) 8 0.235+0.042 2.90+0.33 2.24+0.29 2.62+0.21
RPMF (A2) 8 0.072+0.029 1.41+0.25 1.06+0.28 1.53+0.21
Control (B2) 8 0.140+0.048 1.71+0.41 1.68+0.43 2.01+0.15
Tests of between- F=39.034,P=0.00 Fa=26.013,P=0.00 F=26.498,P=0.00 F=60.44,P=0.00
subjects effects F=6.899,P=0.013 Fs=14.917,P=0.00 Fs=1.149,P=0.29 Fe=2.73,P=0.107
Fae=6.123,P=0.00 Fas=14.23,P=0.00 Fas=3.446,P=0.04 Fas=12.64,P=0.00
Es=0.697 Ewa=0.605 E.s=0.609 Ewa=0.780
Euws =0.169 Euws =0.305 Euws=0.033 Ews =0.074
Euwns=0.265 Euwons=0.456 Euons=0.169 Erons=0.426

Univariate analysis of variance: df1=1, df2=34, The mean difference is significant at the 0.05 level
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Fig.1 X-ray of necrosis of femoral head in different group
(Note: Fig.1, 2, 3 represents inspection item X—ray, Micro—CT, Pathological examination respectively, A, B, C, D, E represents group C. group

Bl1, group Al, group B2, group A2, respectively)

1A:The bone trabeculae of sham group (C) were intact and well-distributed; 1B: The bone trabeculae of control group (B1) were being
thinning, amount =diminishing and raefacting, scattering collapse with low —density area; 1C: The hone trabeculae of RPMF group (A1) showed
amouni—increasing, higher—densiting with sporadic low—density area compared with control group (B1); 1D: The collapse spots with low~density of
bone trabeculae of control group (B2) were more obvious compared with control group (B1); 1E: The amount and density of bone trabeculae of
RPMFE group (A2) was apparently augmenting with the low=density areas vanishing compared with control group (B2), but the trabecularism was
poor than the sham group (C2).
Fig.2 Micro-CT of necrosis of femoral head in difference group

2A:  The subchondral trabeculae of femoral head of Sham group (C) were apparently intact and well -distributed; 2B: The subchondral
trabeculae of control group (B1) were being destructed, amount—diminishing and rarefacting, forming complicated areas with high-density hardening
and low—density spacing:  2C:  The subchondral trabeculae of RPMF group (A1) showed amount-increasing, higher—density with sporadic low—
density area compared with control group  (B1);2D:  The complicated areas with high—density hardening and low—density spacing of subchondral
trabecula of control group (B2) were more obvious than that of control group (B1);2E: The trabecularism of RPMF group (A2) tended 1o be more
well-distributed than that of control group (B2) and RPMF group (A1), high=density hardening spots and low-density spacing areas were reducing.
Fig.3 Pathological examination of necrosis of femoral head in difference group (x40)

3A: The subchondral trabeculae of femoral head of sham group (C); 3B: The subchondral trabeculae of control group (B1) were being typical
osteonecrosis with empty lacuna increasing and karyopyknosis, fat cells augmentation,  lipo—thrombus and fibrin—thrombus forming in the small
vessel, some of which endothelial cell were degenerating: 3C: The subchondral trabeculae of RPMF group (A1) were showing osteonecrosis with
empty laecunas, appearing some punctiform de novo micrangium and small marrow vessels; 3D:  The empty lacuna and fat cells in subchondral
trabeculae of control group (B2)  were augmentating and amount—increasing more than that of control group (B1), and the mixed embolus were
appearing in the vessel; 3E: The empty lacunas and fu cells in subchondral trabeculas of RPMF group (A2) tended to be more diminishing than

that of Control group (B2) and RPMF group (A1), de nove micrangium and small marrow vessel were more obviously regenerating

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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