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Abstract

BACKGROUND: Massage vibration therapy has definite effects on peripheral nerve injury. However, less is reported on its mechanism of action.

OBJECTIVE: To explore the mechanism of massage vibration on peripheral nerve regeneration after injury.

METHODS: Twenty-eight SD rats were randomly divided into sham operation group (n=8) and model group (n=20). Animal models of sciatic nerve injury were
established in the model group by sciatic nerve clamping. Four rats in the model group were then randomly selected for model identification, and the remaining
rats in the model group were randomly divided into sham intervention group (n=8) and massage vibration method group (n=8). In the sham operation group
the skin was opened and sutured with no injury. The rats were intervened on the 7" day after modeling. In the massage vibration group, massage vibration was
given using a vibrator by touching the skin of the right lower extremity at a frequency of 8 Hz, once a day, 2 min per time, for 4 consecutive weeks. In the sham
intervention group, the vibrator only touched the skin but with no massage treatment. No treatment was given in the sham operation group. Incline plane

test and behavioral indexes of sciatic function index were performed and measured after 7, 14, and 28 days of treatment, and muscle satellite cells, insulin-like
growth factor 1, and MyoD biochemical index were detected after 28 days of treatment. The study protocol was approved by the Animal Experiment Ethics
Committee of Yueyang Hospital of Integrated Traditional Chinese and Western Medicine, Shanghai University of Traditional Chinese Medicine.

RESULTS AND CONCLUSION: In the inclined plane test, the inclination angle of the sham intervention group and the massage vibration group was significantly
smaller than that in the sham operation group after 7, 14, and 28 days of treatment (P < 0.05), but there was no significant difference between the sham
intervention group and the massage vibration group (P > 0.05). The sciatic function index value in the massage vibration group was significantly better than that
in the sham intervention group after 14 and 28 days of treatment. The positive expression of muscle satellite cells, insulin-like growth factor 1, and MyoD in the
massage vibration group was highest after 28 days of treatment, followed by the sham intervention group and sham operation group (P < 0.05). To conclude,
massage vibration method can effectively promote the recovery of motor function, accelerate the expression of insulin-like growth factor 1 and MyoD, expedite
the proliferation and differentiation of muscle satellite cells, alleviate skeletal muscle atrophy, and accelerate sciatic nerve regeneration after injury.
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Figure1 | Schematic diagram
of modeling position
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Figure 2 | Model of sciatic
nerve clamp injury
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Figure 3 | Longitudinal and transverse sections after sciatic nerve clamp

injury (hematoxylin-eosin staining, x100)
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Figure 4 | Schematic diagram
of the inclined plane test
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Figure 5 | Schematic diagram

of sciatic nerve functional index

measurement
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Figure 8 | Comparison of mean absorbance values of muscle satellite cells
(A), insulin-like growth factor 1 (B), and MyoD (C) in rats
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F1 | BEARETHARNEERRLRER (%ts, n=8, °)
Table 1 | Results of inclined plane test of rats at different intervention
time

205 VAT IN[H) FiA P{H
7d 14d 28d

RFARA 47.571%#2.537  60.339+2.266  61.016+1.471  100.239 <0.001

i 37.980£0.951° 38.750:0.893" 43.943%0.523° 127.824 <0.001

HESHRVEZL  39.128+0.343°  38.940+0.820° 43.960£0.609° 167.301 < 0.001

FiH 88.27 559.585 829.412

P4 <0.001 <0.001 <0.001
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Table 2 | Sciatic function index results of rats at different intervention
time

2H 5 VRIT IR 1] FIE PIA
7d 14d 28d

HFRH  -17.22945.609 -1.668+8.698 -2.133#11.679  7.725 0.003

Tzl  -81.147#9.703° -78.277+6.216° -55.351¢7.734°  24.910 <0.001

HESEHRVEL] -74.370£10.657° -64.537+11.311%° -44.360+6.894° 19.436 <0.001

FiH 123.726 165.295 77.726

PiH <0.001 <0.001 <0.001
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Table 3 | Expression of muscle satellite cells, insulin-like growth factor 1,
and MyoD in rats after 28 days of treatment

2151 LT 5 4 R ERAEKET 1 Myod
fRFARA 0.283+0.025 0.511#0.065 0.495+0.061
i 0.346+0.007° 0.640+0.087° 0.635+0.619°
EEIRIEH 0.444£0.009™ 0.783+0.107 0.749+0.085™
FiH 212.047 19.064 26.225

Pl <0.001 <0.001 <0.001
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