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Experimental Study Trends on the Acupuncture
Moxibustion Treatment for Visceral Hypersensitivity:
Based on the Data of PubMed
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Objectives : The aim of this study is to review the current trends in experimental studies on the acupuncture moxibustion treatment
for visceral hypersensitivity. Methods : PubMed was searched for experimental studies about visceral hypersensitivity and
acupuncture/moxibustion. Data were extracted and tabulated from the selected articles about experimental method, intervention,
result and mechanism. Results : Total 23 articles were reviewed. Chronic visceral hypersensitivity animal model was applied in 17
studies (74%). Visceral hypersensitivity was measured by abdominal withdrawal reflex scoring or/and abdominal electromyogram.
Acupoints like ST25, ST36, ST37, BL25, LI11, BL32 and PC6 were treated by electroacupuncture or moxibustion. All articles
reported that electroacupuncture or moxibustion treatment is significantly effective in reducing visceral hypersensitivity.
Treatment mechanisms were studied, related to mast cell, serotonin (5-HT) and receptor (5-HT3R and 5-HT4R), substance P (SP),
vasoactive intestinal polypeptide (VIP), c-fos positive cell, corticotropin-releasing hormone (CRH), purinergic 2X (P2X)2, P2X3,
P2X4, P2X7, N-methyl-D-aspartate (NMDA) receptor (NR1 and NR2B), prokinectin (PK) 1 and PK2. Conclusions : Evidences on
acupuncture/moxibustion treatment for visceral hypersensitivity in animal studies warrant more research on effective acupoins,
electro-acupuncture methods and treatment durations.

Key words : visceral hypersensitivity, irritable bowel syndrome, acupuncture, electroacupuncture, moxibustion, experimental
study, animal study
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Fig. 1. Flowchart of literature selection on experimental studies
of the acupuncture moxibustion treatment for visceral hypersen-
sitivity.
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Table 1. Method and results of articles of electro—acupuncture treatment for visceral hypersensitivity
Author (year)  Animal model  Animal groups Outcome results Mechanism results
Li'® CVH NG AWR VR 1 HSP 70 (in ST25 area)
(2016) MG 1 n.s. n.s.
EA 1 mA l n.s. 1
EA 3 mA | n.s. 1
Liu'” CVH NG AWR CRH (in the colon, Spinal cord, and HT)
(2015) MG 1 T (in above all sites)
EA 1 | (in above all sites)
Sham-EA n.s. n.s. (in above all sites)
Zhao'® CVH NG AWR MC 5-HT 5-HT3R  5-HT4R (in the colon)
(2017) MG 1 1 1 1 1
EA 1 mA 1 n.s. | n.s. |
EA 3 mA | n.s. | | !
Liu®® CVH NG AWR 5-HT 5HT3R  5-HT4R (in the colon)
(2009) MG 1 1 n.s. )
EA l | n.s. 1
Guo?” CVH NG AWR P2X4 (in the colon and spinal cord)
(2013) MG 1 T (in above all sites)
EA I | (in above all sites)
Pinaverium I | (in above all sites)
bromide
Weng?? CVH NG AWR P2X, P2Xs3 (in the dorsal root ganglia)
(2013) MG ) ) 1
EA I l I
Tian? CVH NG AWR 5-HT 5-HT (4a) SERT (in the colon)
(2006) MG 1 ) I l
EA | | 1 1
Cui® CVH NG AWR EMG Not studied.
(2005) MG 1 1
EA | !
Chu®” CVH NG AWR 5-HT3R (in the colon)
(2011) (acetic acid) MG 1 1
EA | !
Sham-EA n.s. n.s.
Zhao®™® CVH NG AWR MC 5-HT 5-HT4R (in the colon)
(2016) (Normal saline) MG 1 ) T
EA 1 mA ) | ! 1
EA 3 mA l | 1 1
Wangm) Zymosan-induced NG EMG C—fos (in cortex, HT, spinal cord and colon)
(2015) for 3 days MG 1 T (in above all sites)
EA I | (in above all sites)
Liu” cPs NG AWR ICC IgG IgM IL-2 IL-6
(2016) MG ) I l y I I}
EA I 1 1 1 1 }
Sham-EA n.s. n.s. n.s. n.s. n.s. n.s.
Zhou®” CPS NG AWR EMG  Related to peripheral opioid pathways
(2012) MG 1 1
EA | !
Sham-EA n.s. n.s.
Ma>? CLDC NG Threshold MC CRH SP SPR (in colon)
(2009) MG | 1 1 1 1
EA 1 | | ! !
wu” CLDC NG Threshold MC sp SPR VIP VIPR (in the colon)
(2008) MG | 1 1 1 1 1
EA 1 | | | ! i
Tegaserod n.s. ! ! } | )

www.kjacupuncture.org
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Table 1. Continued

Author (year)  Animal model  Animal groups Outcome results Mechanism results
Zhou®? FD model NG EMG Sympathetic mechanisms (adrenoceptor antagonists)
(2017) (iodo-acetamide) MG 1

EA (curative) |
EA (preventive) |
Sham-EA n.s.

Results means significant difference of MG vs NG and treatment group(EA) vs MG.

n.s. : not significant, 5-HT : 5-hydroxytryptamine, 5-HT3R : 5-hydroxytryptamine 3 receptor, 5-HT4R : 5-hydroxytryptamine 4 receptor,
AWR : abdominal withdrawal reflex, CRH : corticotropin-releasing hormone, CLDC : Constraining the limbs and distending the colorectum,
CPS : chronic psychological stress, CVH : chronic visceral hypersensitivity, EMG : electromyogram, EA : electro-acupuncture, FD : functional
dyspepsia, HSP : heat shock protein, HT : hypothalamus, ICC : Intersticial cells of cajal, MG : model group, MC : mast cell, NG :
Normal group, P2X : purinergic receptor X, SERT : serotonin transporter, SP : substance P, SPR : substance P receptor, VIP : vasoactive
intestinal polypeptide, VIPR : vasoactive intestinal polypeptide receptor, VR 1 : Vanilloid receptor subtype 1.

Table 2. Method and results of articles of moxibustion treatment for visceral hypersensitivity

Year (Nation) Animal model Groups Results Mechanism
Zhou (2009)'? CVH NG AWR 5-HT (in the colon)
MG 1 1
Moxa l I
Zhou (2009)" CVH NG AWR 5-HT (in the colon)
MG 1 1
Moxa ! |
Zhao (2012)"? CVH NG AWR PK1 PKR1 (in the spinal cord)
MG 1 1 1
Moxa ! | |
Zhou (2014)" CVH NG AWR PK2 PKR2 (in the colon and spinal cord.)
MG 1 1 T (in above all sites)
Moxa l | | (in above all sites)
Li (2016)1@ CVH NG AWR VR1 HSP70 (in ST25 area)
MG 1 n.s. n.s.
Moxa 43°C ! 1 1
Moxa 46°C ! 1 1
Zhao (2017)"® CVH NG AWR MC 5-HT 5-HT3R  5-HT4R (in the colon)
MG 1 1 1 T )
Moxa 43°C ! n.s. | ! !
Moxa 46°C ! ! | ! !
Liu (2015)" CVH NG AWR P2X7 (in the dorsal root ganglia)
MG 1 1
Moxa l I
Sham-AC n.s. n.s.
Zhou (2011)% CVH NG AWR CRH (in hypothalamus)
MG 1 1
Moxa ! |
Wang (2016)*” CVH NG AWR NR1 NR2B PKCe (in the spinal cord)
MG 1 1 1 1
Moxa ! | | |
Ro 25-6981 ! | | !
Zhao (2016)28) CVH NG AWR MC 5-HT 5-HT4R (in the colon)
(Normal saline) MG 1 1 1 |
Moxa 43°C ! | | n.s.
Moxa 46°C ! | | n.s.

Results means significant difference of MG vs NG and treatment group(Moxa) vs MG.

n.s. : not significant, 5-HT : 5-hydroxytryptamine, 5-HT3R : 5-hydroxytryptamine 3 receptor, 5-HT4R : 5-hydroxytryptamine 4 receptor,
AWR : abdominal withdrawal reflex, CRH : corticotropin-releasing hormone, CVH : chronic visceral hypersensitivity, EMG : electro-
myogram, HSP : heat shock protein, HT : hypothalamus, MG : model group, MC : mast cell, NG : Normal group, NR1
N-methyl-D-aspartate receptor 1, P2X : purinergic receptor X, PK : prokinectin, PKC : protein kinase C, PKR : prokinectin receptor,
VR 1 : Vanilloid receptor subtype 1.
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Table 3. Intervention characteristics of articles of electro-acupuncture treatment for visceral hypersensitivity

Author Acupqncture EA !nterv'ention. 'Needle type Insertion Ret_ention Treatment Duration Anesthesia
(year) points (Hz, width, intensity) (diameterxlength)  depth time frequency
Wang (2015)'” ST25 ST36 ST37 2/100 Hz 0.2-0.6 ms  0.25 mm 3 mm 15 min  Once/day 5 days  n.d.
LI11 BL25 BL32 1 mA
Chu (2011)*”  ST36 5/100 Hz 1 mA 0.25 mm 5 mm 30 min  Once/day 5 days  n.d.
Liu (2016)” ST36 2/15 Hz 0.1-0.4 mA n.d. 5 mm 20 min  Once/day 15 days n.d.
Zhou (2012)* ST36 2/100 Hz 0.1 ms 1 mA  Hook shafed 5 mm 30 min  Once/day 1 day nd.
Zhou (2017)*2 ST36 100 Hz 0.3 ms 1 mA  Steel Wire Implanting 30 min  Once/day 1 day nd.
Liu (2015)'”  ST37 2/100 Hz 0.25x13 mm 5 mm 20 min  Once/day 7 days n.d.
Zhao (2017)'® ST37 2 Hz 1 or 3 mA 0.25x13 mm 3-5mm 10 min Once/day 7 days n.d.
Zhao (2016)® ST37 2 Hz 1 or3mA 0.25x13 mm  3-5mm 10 min Once/day 7 days  nd.
Li (2016)'® ST25 2 Hz 0.5-1 ms 1 or 0.25x25 mm 5 mm 10 min  Once/day 10 days n.d.
3 mA
Wu (2008)*"”  ST25 2/50 Hz n.d. 3 mm 20 min  Once/day 7 days  nd.
Liu (2009)*”  ST25 and ST37  2/100 Hz 0.25 mm 5 mm 20 min  Once/day 7 days  nd.
Guo (2013)*"  ST25 and ST37 2/100 Hz 2 mA 0.25%25 mm 5 mm 20 min  Once/day 7 days n.d.
Weng (2013)?? ST25 and ST37  2/100 Hz 2 mA n.d. 5 mm 20 min  Once/day 7 days  nd.
Ma (2009*®  ST25 and ST37  2/50 Hz n.d. 3 mm 15 min  Once/day 7 days  nd.
Tian (2006)* ST36 and SP6 2 Hz 0.3 mA 0.25 mm 5 mm 30 min  Once/day 1 day n.d.
Cui (2005  ST36 and ST37  4/100 Hz 1 mA 0.25 mm 5 mm 30 min  Once/2days 13 days n.d.

n.d. : not described, EA : electro—acupuncture.
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Table 4. Intervention characteristics of articles of moxibustion treatment for visceral hypersensitivity

Author Moxibustion Moxibustion Method T Retention Treatment Durati Anesthesi

(year) points type (above surface) emperature time frequency uration - Anesthesia
Zhou (2009)'?  ST25 Moxa cylinder Indirect n.d. n.d. Once/day 7 days n.d.
Zhou (2009)"®  ST25 Moxa stick Indirect (2 cm) n.d. 15 min  Once/day 7 days  No
Zhao (2012)'Y  ST25 Moxa stick Indirect (2 cm) n.d. 10 min  Once/day 7 days n.d.
Zhou (2014)"”  ST25 Moxa stick Indirect (2 cm) n.d. 10 min  Once/day 7 days  n.d.
Li (2016)'? ST25 Moxa stick Indirect (2-2.5 cm) 43 or 46°C 10 min  Once/day 10 days n.d.
Liu (2017)'®  sT37 Fine moxibustion Indirect (1.5-2.5 cm) 43 or 46°C 10 min  Once/day 7 days  n.d.
Zhao (2016)®  ST37 Fine moxibustion Indirect (1.5-2.5 cm) 43 or 46°C 10 min  Once/day 7 days  n.d.
Liu (2015)"” BL25 Moxa stick Indirect (2 cm) n.d. 40 min 4 times/day 8 days  n.d.
Zhou (2011)?  ST25 and ST37 Moxa stick Indirect (2 cm) n.d. 15 min  Once/day 7 days  No
Wang (2016)*”  ST25 and ST37 Moxa stick Indirect (2 cm) n.d. 10 min  Once/day 7 days  n.d.
n.d. @ not described.
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