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ing heat-activated transient receptor potential vanilloid channels

Jiang Jinfeng, Wang Xinjun, Wu Xiaojing, Yu Zhi

Jiang Jinfeng, Wang Xinjun, Wu Xiaojing, Yu Zhi, Key Lab- sic factors of moxibustion (temperature, space and

Oratory of Acupuncture Combined with Medication, Nan- time); moxibustion intensity (a Compound factor

jing University of Chinese Medicine, Nanjing 210029, China achieved through comprehensive control of the
he Nati | Key Basic R hP 7 . g . . .

Supported by the National Key Basic Research Program 973 three individual basic factors mentioned above);

(Dual Effects of Acupuncture on Functional Intestinal Dis- d ibusti . h f
ease and its Relationship with Autonomic Nervous Func- and moxibustion quantity (the amount of tempera-

tion, No. 2011CB505206); the 2013 Jiangsu Province Educa- ture stimulation applied within a certain unit of
tion Department of Natural Science Research into major time, including the total amount of moxibustion
projects (Research into the Role of TRPV1 in the Anti-inflam- treatment). The results from present study show
matory and Analgesic Effects of Moxibustion Treatment, No. that the effect of moxibustion therapy appears to
13KJA360001); the Academic Propagation Project on Scien- be determined by the activation of TRPV1-4, mainly
tific and Technical Innovation Team, and the Nanjing Univer- TRPV1 and TRPV2. Temperature (the degree of heat

sity of Chinese Medicine 2013 Scientific and Technical Inno-
vation Team Project

Correspondence to: Assistant Prof. Jiang Jinfeng, Key
Laboratory of Acupuncture Combined with Medication,

stimulation), time and area (how long the treat-
ment lasts and how many TRPV1-4 channels are ac-
tivated) affect the intensity of moxibustion treat-

Nanjing University of Chinese Medicine, Nanjing 210029, ment to form effective moxibustion quantity; this
China. Dracujf@njutcm.edu.cn should be considered in clinical moxibustion appli-
Telephone: +86-25-86798095 cation.

Accepted: September 5, 2015

© 2016 JTCM. All rights reserved.

Key words: Moxibustion; Thermal stimulation; Ther-
Abstract moreceptor; Transient receptor potential channels

Moxibustion is an important component part of

Tradl'FlonaI Chme'se Medlcme (TCM). Among .dlffer- INTRODUCTION

ent kinds of moxibustion methods, thermal stimula-

tion seems to be a pivotal impact factor to the ther- Moxibustion is a Traditional Chinese Medicine treat-
aputic efficacy. Based on its thermal characteristic ment in which moxa is burnt to administer heat stimu-

and treated area-skin, we hypothesize that the ther- lation by altering local skin temperature and activating

mosensitive TRPV channels may involve in the
mechanism of moxibustion. This study, by referring
to various experimental and clinical data, analyzes

cutaneous thermoreceptors. Four thermosensitive ion
channels have been reported as thermoreceptors in
mammals; these primary channel effectors of mammali-
an thermal sensation all belong to the transient recep-

the properties and features of transient receptor tor potential vanilloid (TRPV) subfamily: TRPV1,
potential vanilloid (TRPV) subfamily 1-4 and the im- TRPV2, TRPV3 and TRPV4." As temperature sensa-
pact of moxibustion on these channels. The factors tion receptors, TRPV1-4 are expressed in primary sen-
impacting the efficacy of moxibustion treatment sory neurons (sensory nerves), keratinocytes, mast cells,
were analyzed on three levels: the independent ba- and endothelial cells of the cutis.” Since the TRPV sub-
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family contributes to temperature sensation, TRPV re-
ceptors potentially form essential part of the primary
afferent pathway in moxibustion therapy. As well as be-
ing distributed in the cutis, the six TRPV channels in
mammals are distributed in the cardiovascular, gastroin-
testinal, respiratory, urogenital, hematopoietic and im-
mune systems.” This review focused on the TRPV
channels TRPV1-4 because the thermal activation
thresholds of TRPV1-4 range from 27-52 °C, which is
consistent with the temperature perceived by skin due
to the heat stimulation of moxibustion.” This review
summarizes the factors impacting on the efficacy of
moxibustion therapy according to the temperature sen-
sation properties of TRPV1-4.

BASIC FACTORS INVOLVED IN
MOXIBUSTION

Temperature

Warm-heat stimulation is the fundamental aspect of
moxibustion that produces its therapeutic effect.” Tem-
perature plays a critical role in the effect of moxibus-
tion therapy, and different temperatures produce differ-
ent levels of efficacy; moxibustion at 46 “C was signifi-
cantly better at lowering cholesterol in a mouse model
of acute hyperlipidemia than moxibustion at 38 °C.° Se-
rial investigations into the effect of sandwiched moxi-
bustion (using a divider, such as a piece of ginger, be-
tween the moxa and the skin) on hyperlipidemia-in-
duced abnormal blood vessel function showed no sig-
nificant difference between medicinal cake-separated
and paper pad-separated moxibustion;”"" this implies
that the temperature, rather than the divider, is essen-
tial to the therapeutic effect of moxibustion.

The TRPV channels that sense temperature changes
can be identified through their distinct thermal activa-
tion thresholds: > 43 °C for TRPV1, 2 52 C for
TRPV2, > 34-38 °C for TRPV3, and >27-35 C for
TRPV4.’ Hence, TRPV1 and TRPV2 are mainly sensi-
tive to heat and noxious heat, while TRPV3 and
TRPV4 are sensitive to warmth."”

The temperature sensed by skin during moxibustion
ranges from 34-57 °C,"”" corresponding with the ther-
mal activation thresholds of TRPV1-4. The local skin
temperature during moxibustion varies according to
various factors such as the type of moxa material used,
the distance between the moxibustion fire (burning ter-
minal) and the skin, and the presence of dividers used
in sandwiched moxibustion. The maximum human
skin temperature of the contact surface was around
57 °C in sandwiched moxibustion when 2 g moxa was
burned.” The maximum temperatures achieved using
traditional aconite cake-separated and ginger-separated
moxibustion were 57.20 “Cand 57.03 °C, respectively;
while the peak skin temperature ranged from
45.2-45.5 C in ginger-separated, direct and suspended
moxibustion.” In moxibustion using a moxibus-

tion-box, the average skin temperature was above 44 C
when the distance between the skin and the burning
terminal was 4 cm, while it ranged from 44-49 C
when the distance was 3 ¢cm.' In mild moxibustion of
Zusanli (ST 36), the skin temperature
44.0-45.5 C at a distance of 4 cm, and was
46.1-47.8 “Cat a distance of 3 cm.'”® In hyperlipidemic
rats treated with different amounts of ginger-separated

was

moxibustion, the regional temperatures of Zusanli (ST
36) in the six zhuang group (six moxa cones were
burnt) and the nine zhuang group (nine moxa cones
burnt) were 43.22 “C and 44.05 °C, respectively.” The
regional temperature in warming moxibustion was ini-
tially 34 °C and peaked at 40-43 °C."

Temperature is the key to effective moxibustion thera-
py, because the curative effect is dependent on the skin
reaching a certain temperature. According to research
conducted on skin temperatures achieved during moxi-
bustion and the thermal activation thresholds for
TRPV1-4, we recommend that the peak temperature
of moxibustion should be over 40 °C.

Space

The surface area of skin warmed during moxibustion
also influences the effectiveness of moxibustion. Moxi-
bustion is practically ineffective when the diameter of
the moxa cone is less than 3 fen (3 fen = 0.57-0.72 cm,
according to ancient literature).” Moxibustion must
thermally stimulate a certain area to produce a thera-
peutic effect. Horizontal three cun (cun is an ancient
unit of measure where 1 cun=10 fen) of moxibustion is
recognized as a relatively fixed area of thermal stimula-
tion large enough to ensure a curative effect clinically.”
Neurons in the medullary subnucleus reticularis dorsa-
lis (SRD) of rats were significantly more greatly activat-
ed by thermal stimulation at 44 °C in an area of
3.5-4.0 cm diameter, compared with the same tempera-
ture stimulation in an area less than 3.0 cm diameter.”
Variation in the distance between the burning terminal
and the skin in mild moxibustion, and the thickness of
the divider in sandwiched moxibustion is effective in
regulating skin temperature. The closer the moxa stick
is to the skin, the higher the skin temperature is, and
the greater the stimulus produced by moxibustion.

Time

The effectiveness of moxibustion therapy is affected by
the duration of a single moxibustion treatment, the to-
tal time of the whole treatment course, and the interval
time (the frequency of treatment). The duration of
treatment in the form of time of each treatment and cu-
mulative time of the whole treatment course influences
the temporal summation of stimulation and the cura-
tive effect of moxibustion therapy. For example, moxi-
bustion exhibits protective effects to vascular endotheli-
al function only when the quantity of one treatment
achieves a certain time period.” Any kind of moxibus-
tion treatment is a continuation of thermal stimulation
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