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Narrative Review on the Mechanism of Whidam’s Vibrator

Sugi Therapy
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Objective : This paper provides a narrative review of the research literature
on the neurophysiological and neurochemical mechanisms of local vibration
while studying the treatment principles and mechanisms of Whidam's

vibrator Sugi therapy.

Methods : Searches related to vibration therapy research were conducted
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in PUBMED using “Vibration”, “Whole Body Vibration”, “Localized

Vibration”, and “Focal Vibration”. The Conditions were limited to review

1]
I

and systematic review.

Results : Roberto Casale's paper was selected as an inquiry task and
reviewed critically and narratively by referring to other papers. The
stimulation process of local vibration (LV) was broadly classified into
receptor transmission (pain reception phase), ascending sensory pathway
to the spinal cord (segmental phase), and action of the cortex and
subcortical structures (systemic control phase) according to the pain
pathway. In addition, the role of C-tactile mechanoreceptors, changes in
neurotransmitters and neurohormones, LV stimulation below perception
threshold (lower threshold), pain control and kinesiologic illusions were
specially addressed. In addition, the expression and function of Piezo
Channels were added to supplement the human pain and tactile sensing

mechanism.

Conclusions : LV exerts pain control mechanisms through different
interactions that can interfere with pain transmission and pain perception.
Since LV provides sufficient neurophysiological reasons for clinical
application, it is necessary to expand the use of Whidam’s vibrator Sugi

therapy to a wider range of clinical applications.

* Keywords : Whidam's Sugi therapy, Whidam’s vibrator Sugi therapy,
Medical Gigong, Vibration, Neurophysiology
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st dA Anadrt AEG1]. AFHE ZolUr] M= Fad FAE ZI(NR)E AR
3 EgollA TEH= 7IUR)E AHSElloR sh=tIlB] Als Al AFHE BT o gheake] A7
(Ef)SE &xko] A717F FE8te] S50 frden[1]. ol= Qla] Tl 1A &4 45 1=
Azl ojE ol A& F Atk Tl WA FAARE VEdeEs FHaEM HE A
Q= ool Fas =Y 1 =9 Tl shuE 5] vl AltE AT [4]. 257 7]
el e Frlane] Ae 7Y F IMURE)Y] VNS F o Solsta adHow A
el e JAs7AE 48T Aot

AEA82E X8 2| $9o wg d2%%(Whole body Vibration: WBY) &%53 ZFAX % E=
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Z=3 %15 (Local Vibration or Focal Vibration: LV) A=2.2 Wy & 4 ArH[5]. WBVE &5 43tE
Ak o vhFsh I el AR ol wol ARSEAL vk thFEE ool s A me
F71AQ1 ARl tigk oo dAqe &Y FUh 73 A, 2% Sk A 7HA] AR BAE
Fdohe]. 8RR WBVE AW, 24, FuEE, 5o ad4Ql &% dFgo R oA
o{7]. LvE & Ao @ elw ARgsH7] 419w, 217 Welshe] wWeldite Faat, HEF
e &4, ohAd Ak, S5 9 2303013 (Dystonia) B 22 AATA AW e GolE

2% ¥hAM(tonic vibration reflex @ TVR) [9] o] &o9]
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Zagel A7 delet 71He dsaA e M1de AR

1. =20 M o 2%
AEay Aol #AH" HAL “Vipbration”, “Whole Body Vibration”, “Localized Vibration”,

“Focal Vibration” & AF&38te PUBMEDOI A At 2712 review, systematic review@® #| g3}
ok A o 717k g2 AygsiA gkew, A Zs AAS /)7 202349 1€ 2 ~

2023 49 5A7MAGT. HA A B =5 FAd s 71d3 7PE #4438 Roberto
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Table 1 The Scenes of Whidam's Vibrator Sugi Therapy with Paralled Hand on Hip[4].
*» Sentences like gigong. **; The picture on the left is for @ and the picture on the right is for @.
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Al LV A=, s5xda 584 #HA 55 5He] gk o7l A= F7FE Piezo

Channels®] &3} 7I5& H7hstol Q13ke] T3 7 A 71dS Hgsql.

1) JIAA 2S84 OoZ ol=2 e

ANL FAI7] st Auld, Aed Z3E Festr] fa F243 v E ARgE AN, 717
Aoz R 71 #8A= Aol MoF &1 [15]. Ardem Patapoutiani= 717414 ]1 AF=e]
g5t o] TR Piezol ¥ Piezo2 o] ANES LAACH16]. o224 A T35 IS AA
st A 8 A9 (Transient Receptor Potentials; TRPs) Alge] W [17]12 HEo] <17te]
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Table 2 The Neurophysiological Mechanism of LV Summarized by Roberto Casale[10].

Neurophysiological Mechanisms of LV

Four main skin mechanoreceptors, Golgi organs and muscle spindle receptors respond to LV. All of them are

connected to fast conducting highly myelinated fibers (A fibers).

In general, highly myelinated skin mechanoreceptive units do not have a privileged role in the transmission of

a vibratory stimulus.

Vibratory frequency is more important than its intensity as different frequencies differently activate cortical areas.

This may account for different functional responses and to be possibly related to plastic cortical changes.

In humans the best pain reducing frequencies are between 100 and 250Hz (high frequency - HF) with a peak
response at 100-150Hz for which the most sensitive being the Pacinian corpuscles and the primary endings of

the muscle spindle.

The spinal gate mechanism seems to be the most relevant mechanism of pain control induced by a HF-LV. pain
relief may be obtained also when LV is applied contralaterally to the painful site or to adjacent dermatomes.

Other gate-like opioid-dependent mechanisms may contribute to reduce pain at this level.

HF-LV induces proprioceptive messages mediating kinesthetic illusory movements. HF-LV shows stronger

analgesic effects when it induces kinesthetic illusions of movement.

LV of low frequency and low intensity massage-like (LF-LV) may activate c-mechanoreceptors and interfere with

pain through activation of the limbic system. This action does not involve any gating mechanism.

The analgesic effects of HF-LV (100Hz) are not mediated by an opioidergic neuropeptide production as its action
is not reversed by naloxone in humans (note: p-receptors mainly). A reduction in SP has been reported but

without clinical relevance.

Calcitonin related peptides (CGRP) and TRPV1 expression are modulated by a HF-LV (120Hz) in a dental pain

model in animals. No data in humans.

Both HF-LV (100Hz) and LF-LV (LV-like massage) induce the release of oxytocin, which may induce antinociceptive

responses in animals and contribute to controlling pain in humans.




FEA S| 401280 IO 8 HEX D

M

HF- LV (between 80 and 250Hz) may induce a release of an endogenous purine compound -adenosine. Higher
frequencies (300Hz) may induce a decrease in plasma cortisol and interfere with pain perception in humans.

The analgesic effects of LV in humans are not related to distraction/shift of attention. Gender differences (e.g.

in testosterone level) may account for lack of clear-cut clinical results.
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1. 28y FJelx1s Bdee 7l SEHUA de 54 7w Jdwo]l TRPVI(Transient
Receptor Potential Vanilloid—1)& &g ct[22]. TRP= &5 [47], @4ZH(TRPVI> 43C, TRPM8
cold)[48, 49], W& Axe] pH[49], F2F AE(TRPVA)[50], Z7IAE 9AF Feha =34 [51],
ok 24[52], dydA 34 [63], AN B aid 24 2d[54], 32 AR A WY
Abole] A#A[65], Aol = vt 2, Adedd} W A =4[56], 4[57, 58], A3 7]
A A e B [59], AAe] 7 9S[60]S 7S o] g defdit
AR og AT 919 9F R LVE 7letd ZAIM o R Sdshe oz o] Afdo] wi

i 2x AR sAHeR S VAT s BrE FEed

1771 | Menthol isclated

1816 | Capsaicin isolated

1909 | Mustard oil, AITC [28]

Neurogenic inflammation, capsaicin
Nociceptive C-fibers (MHC-sensitive) [18]
Capsaicin receptor postulated

DRG neurons in culture, capsaicin
Capsaicin receptor-channel analyzed
P2X3 receptor-channel for ATP

NaV1.8 voltage-gated Na*-channel

1997
1939
2000

2002
2003

2006
2007

PIEZ01/2 LTM-RA cation channels

PIEZO1-¢KO imp. vasc. devel., bone, macroph.
PIEZO2-cKO imp. touch, propriocept., allodynia
PIEZO1 cryo-EM structure

PIEZO2 cryoEM structure

1967

1969

1975

1983

1988

1995 TRPC1 first mammalian TRP

1996 Heat-activated ion currents in DRGs [35]

TRPV1 capsaicin-, heat- and H*-activated

TRPV2 heat- and stretch-activated

TRPV1-KO lack inflamm. hyperalgesia

TRPV4 osmo-, stretch-, warm sensor

TRPMSB cold and menthol receptor

TRPV3 warm receptor, keratinocytes

TRPA1 mustard oil receptor, polymodal

TRPA1-KO polymaodal deficits, disease resistant
TRPME&-KO temperature discrimination & regulation

2010

2013 TRPV1 cryoEM structure

2014

2015 TRPA1 cryoEM structure

2018 TRPMBSE cryoEM structure

2019

2021 TRPV1 structural snapshots of gating

Figure 1 Timeline of milestones[2]
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Mgyt myoh 1 A9 e A7AS ddste] IeS JetH AgE et wehn

R LTMRS ¥|§- 2ths7], 32 9 A5 ow3y 0.5mN oo 52 38 12 2 23 7+
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2F Aldr)e]l A7 vhar, AL Asnto gy 84437t dojub= LTMRsolth AR Al w7 4
< 3l=(rapidly adapting; RA) ZL&2 =2|Al A-$-3l=(slowly adapting; SA) 1&F o= vt} LTMR
Ao BFe 23 = el FE3 Erlanger®t Gasser 2123 Lloyde] 79} HUE ==
F=2 433t (Table 3).

Table 3 Fibers Classification According to the Handler & Ginty LTMR Classification, the Erlanger

& Gasser General Classification of Fibers and the Lloyd Classification of Sensory Fibers.

Handler & Ginty LTMR Erlanger & Gasser General Fiber
Classification Classification Lloyd
Rate of Speed Diameter Speed . ée;ssoirfyif;ze;n
Group Adaption (mk) (1) (mk) Function
A
o 12-20 70-100 Motor; sensory 1
B 1;: 15~100 5-12 30-70 Sensory I
Y 3-5 15-30 Motor; sensory
8 5~30 2-3 5-10 Sensory I
B 1-2 2-5 Autonomic preganglionic
C 0.2~2 0.2-1 0.5-2 Sensory v
Autonomic preganglionic
@ AwHoR, uFzE NN AAFEE A% AT g 5AH 4TS
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