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Abstract

Objective : The purpose of this study is to examine the tendency of experimental studies on the
physiological effects of acupuncture at STs(Zusanli).

Methods : We investigated 69 theses (10 Korean and 59 international) which were searched by the
keyword ‘Zusanli’ through PubMed website, and that were experimented with manual acupuncture or
electroacupuncture on healthy human subjects or normal animals.

Results : The 69 theses were classified into four groups based on the main topic which is
related with the influence of acupuncture stimulation at STss(Zusanli), such as digestive system, nervous
system, immune system, and cardiovascular system. The main results found in this study are : 1.
Acupuncture at STx(Zusanli) increases gastric mobility. And such effect is related with vagal nerve and
opioid pathway. 2. Acupuncture at STss(Zusanli) is valuably related with cerebral cortex. And it
influences on the cerebrum activities. 3. Acupuncture at STsx(Zusanli) has noticeable analgesic effect,
which is related with Opioid mechanism, Gate control and SP. 4. Acupuncture at STs(Zusanli)
increases immunity.

Conclusion : Acupuncture at STx(Zusanli) has many effects on digestive system, nervous system,
immune system, and cardiovascular system.
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RZBAR @7t ¥R BERl nA= g
1 e 20.25mm3 3 .
1981 / Korea EZB 4 JME 10V x‘rjn;g I Biogragh
Effect of acypuncture of zusanli (5t36) on the content of beta-endorphin of the gastrointestinal
2 |tract in rats
1989 / w71 A —lYang 14 Trats r
REEA Flgol BEg mixe g
3 s
1990 / Korea T 4t 1oko) #0.25mm>40mm gﬁgg?xelf()él}rlstem
Effect of electroacupuncture at zusanli (ST36) point in regulating the pylorus peristaltic
4 |function
1993 / China @ian LW 9 lhuman T I
Influence of mechanicaIls)pressure applied on the stomach meridian upon the effectiveness of
5 acupuncture of zusanli
1993 / China XuJ 9 Slecogastrogram
6 Effect of acupuncture on the restrained state of stomach after injecting TFP in zusanli pointm
1996 / China __ |Hu S 9| Jmouse | | TFP injection
REEA fEe) KRS ABERd mxe ga®
7 .
1999 / Korea |88 4t e 0.25mmx*40mm e o tem
&8 - B Gt 349 37 A2EY AdnS AT wXe 48?
8 A ATAAT
1999 / Korea | MH 44 Wy | SONTmomn AZS &3
= A AMA BT
RZE Flgol KRS ER Y vAe g™
9
2000 / Korea 2R S TE @0.25mmx40mm I(\:Iﬁ;(r:l(r))e]foél;stem
Cutaneouil)electrical stimulation of acupuncture points may enhance gastric myoelectrical
10 |regularity
2002 / Taiwan lChang Cs ]human EHZ EA ]
E=8 B&Rol 87 8% Gastrin 3%, A3 WRHAE 2 god) mAe 3>
11 3 ol B A iol
2003 / Korea |88 9 w0 g BIE 2474 ;rya)dlmm
Dual effects of acupuncture on gastric motility in conscious rats®
12 20.3mm
2003 / Japan Makoto T rats manual acupuncture
Effects of electrgacupuncture on gastric myoelectric activity and substance P in the dorsal vagal
13 complex of rats
. . 20.28mm, 20Hz Multichannel
2003 / China Jian-Hua L&} rats a depth of Smm polygraph
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C-~fos expression in the hypothalamo-pituitary system induced by electroacupuncture or noxious
stimulation®

1994 / Portugal ]Pan B 9} lrats | l

Brain activity of a rat reflects apparently the stimulation of acupuncture. A radioautography
using 2—deoxyglucose%)

S 2 , A radioautography
1995 / Japan Futaesaku Y ¢ |rats using
2-deoxyglucose
Cerebral cortex participation in the physiological mechanisms of acupuncture stimulation: a
3 study by auditory endogenous potentials (P300)””
depth of 2
1998 / Taiwan Hsieh CL ¢ humans a. epth of Zem/
bilateral
The effects of gi-gong and. acupuncture on- human cerebral evoked potentials and
electroencephalograng)
4 one
1998 / Japan XuM & healthy left St
male adult
B8 Figo) mMET KMt e g .
5 20.25mmx30mm Laser - Doppler
ul
1999 / Korea HER a8 A .9 0% 085 44 flowmentry
REE BRI Kind nXe g a3 mRen x5
6 20.3mmx*x40mm Tc-99m ECD
2001 / K QAR AL (119 . .
/ Korea 2dF 9 F(119) oz 57 M¥E SPECTHA
Electroacupuncture-induced neural activation detected by use of manganese-enhanced functional
7 |magnetic resonance imaging in rabbits™
2001 / Taiwan Chiu JH ¢ rabbits fMRI(1.5T scanner)
279 249 2 93 APAT U Ay uy®
ok 2mm7+2, ;
8 SmmzolE T74e A |[14cl2-DG
2002 / Korea £9F 9 0 == = -
°r Grass stimulatorZ A7HEA 71 5
A4S
R=E(Se)o) EHEFIEC] IMRIY JEIEM B(Le) wx s pa®
9 20.16mmx*30mm
2003 / Korea |29 ) AFgH(12%) o fMRI
2Hz AAAZ
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1 {Role of peripheral afferent nerve fiber in acupuncture analgesia_elicited bv needling point zusanli”
1979 / wl71A TGuowei L. 9]
9 Suppression of the tail flick reflex by_electroacupuncture delivered at the intra- and extrasegmental needliny ints™
1987 / Japan Tsuruoka M 9] rats EA T;;; flick éﬂéx
3 Role of afferent C fibers in electroacupunciure of “zusanli” point in activating nucleus raphe magnus
1990 / China Liu XA 8] _ I
Electron microscopic observation on the effgxf;t of electroacupuncture (EA) on the ultrastructure of periaqueductal gray (PAG)
4 |and nucleus raphe magnus (NRM) in rats’
1990 / China i1 [rats Ibilateral EA [
5 he role of negative feedback modulating pai% of nucleus raphe magnus in electroacupuncture analgesia%
1990 / China Liu X male_rats
6 The influence of lesion of different areas of sensorimotor cortex on effects of EA on NRM peurons™
1990 / China Zou T & rats _Ibilateral
7 The role of substance P in electroacupuncture analgesia and its relation to enkephalins in_the rat brain
1990 / China MDeng Y 9 rats I
Effects of noxious stimuli on the discharges of pain-excitation neurons and pain-inhibition neurons in the mjcleus ventralis
8 |posterolalis of thalamus in the rat and a modulating_action of electroacupuncture on its electric activities
1901 / China Sun M 8 [rats
9 Cffects of stimulation and cauterization_of hvpothalamic paraventricular_nucleus on_acupuncture analgesia™
1992 / China Yang | 9
10 Hvpothalamic paraventricular nucleus s a role_in acupuncture analgesia through_the central nervous sys in the rat®
1992 / China Yang [ 9 rats
Electio&)nﬂcroscopic observation on the effect of electroacupuncture (EA) on the ultrastructure of nucleus raphe dorsalis (NRD)
11 |in rats
1992 / China IXue M 9 [rats _bilateral EA I
Analgesia induced by manual acupuncture: its potencv and implication™
12 1993 / Japan Hashimoto T 9} Jrats rsrir(];i acupuncture for 30 ;%lél\g egl;gtdxécsa] shocks by
The distribution of brain-stem and spinal cord nuclei associated with different frequencies of electroacupuncture analgesia™
13 4Hz or 100Hz
1993 / US.A. Lee JH 9 rats bilateral EA
1 The control of somatosensory area II on the descending_inhibiti ain_activity of nucleus raphe magnus™
1993 / China Jiang M_%} | EA
The extensivenecss and specificig of analgesia of electroacupuncture (EA) at different points on the nociceptive responses
5 f neuron in spinal dorgsal horn -
1993 / China He X 9] 4Lrats ilgs\i;’atlgggiz or 2V, 100Hz, glass microelectrodes
16 The influence of acupuncture at zusanli on cyclic nucleotide contents of plasma, different brain regions and spleen in rats™)]
1994 / China Fang rats
The lesion of sqmatosensory area I of cerebral cortex reducing the effects of electroacupuncture of "zusanli” on nucleus raphe
17 |magnus_in rats
1994 / China [fiang M 9] [rats I [
Influence of acupuncture at zusanli point on function of 5-HT and M receptor in rat’s brain and sgleenTT
18 1994 / China Mo O & rats J{g%%ljgfmd binding assay
19 Central mechanism of an_extensive analgesic effect due to strong clectroacupuncture of acupoint on spinal dorsal horn neurons™ |
1995 / China He XI, 9 I rats [2V or 18V EA 1
&_\a};{@}gesic extensiveness and specificity of EA at different points on nociceptive response of trigeminal convergent neurons
iy
20 I E
1995 / China —[;(u w9 @s 2V or 18V EA l
ipsilateral
The relation of the relative specificity of point to channel lines or spinal segments™
2L 11995 / China Liu X 9| rats EA ‘gﬁi‘gogf stimulation on dental
The in%ence of electroacupuncture with different frequencies on the discharges of neurons in rostral ventromedial medulla
22 |on rats
199 / China lAo M 9 [rats ~_[2Hz. 10Hz, bilateral Tmicroelectrode
x i i i i i i roneal d "zusanli” 7|
~ 11996 / China
o Effects of bilateral lesions of ventrolateral orbital cortex on the rat tail flick reflex inhibition evoked electroacupuncture’”
1996 / China Lul 9 rats EA
%5 The modulation_of cerebral cortex and subcortical nuclei on NRM and their role in acupuncture analgesia™
1996 / China Liu X rats EA ]
Analgesia and ¢-Fos_expression in_the periageductal grav induced by electroacupuncture at the Zusanli points in rats>
26 / - Magda Alves de a depth of 5mm Tail-frick test,
2003 / Brazil Megeiros £l rats 100Hz mmunohistochemistry
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1 Characteristics of afferent fiber innervation on acupuncture points zusanli J
1983 / w714 |Lu GW
Acupuncture-like sting%lation induces a heterosegmental release of Met-enkephalin-like material
9 in the rat spinal cord
. . manual acupuncture
1991 / China Bing Z 4 the right hind limb
’(I;?g r)(gk: of nucleus tractus solitarii (NTS) in acupuncture inhibition of visceral-somatic reflex
3. R
1991 / China [Huang Z 9 [rabbits | \
Influence of electroacupu&;)cture on electrical activity of dorsal homn neurons of the thoracic
4 |spinal cord in the rabbit
1993 / China | Liu | 9 [rabbits |EA !
The functional Gg)onnection among the "zusanli’-spinal dorsal horn neurons-trigeminal sensory
nucleus of rats
Electrical
5 stimulation on
1995 / China Meng Z rats Electrical stimulation rSm’-Igfoggtr’gg?’
recording from
spinal -dorsal horn
The functional linkage among the "ZSL"-spinal dorsal horn-SN>
Electrical
6 : étimulation g‘I]\I
. . . . Ts6 and TSN,
1995 / China Meng Z & rats Electricat stimulation microelectrode
recording from
spinal dorsal hotn
Electroacupuncture along meridian%activating subcutaneous primary afferents in
7 acupoints——CB-HRP tracing study
. . 19%6CB-HRP
1996 / China IXu R ¢ lrats EA, unilateral colution injection
Dynamic study of tissues and structures in "de qi” acupoint™”
8 G with onle directio? twirling
. . uinea manipulation until an
1996 / China Shi X 9 pigs objective sensantion was
{elt by operator’s hand
9 Origin of nitric oxide synthase positive nerve fibers at zusanli_area in rats®™
1998 / China [Xiong K 9 [rats |
Modulation of cerebral cortex in acupuncture Egmulationi a study using sympathetic skin
response_and_somatosensory_evoked potentials
10 sympathet(iézssk)in
13 normal response R
1998 / Taiwan Hsieh CL adult %glzu%xlé{uxagﬁilteral somatosensory
volunteers b ’ evoked potential
§ (SEPs)
’é‘hﬁ p};lysiological Mechanisms of 2Hz Electroacupuncture : A Study Using Blink and H
eflex
11 human/ :
. o a length of 8cm Blink Reflex
2002 / Taiwan Ching-Liang H zrg)lunteers oHz H Reflex
c-Fos expression induc%g by electroacupuncture at the Zusanli point in rats submitted to
12 repeated immobilization
9003 / Brazil  |M.AMedeiros ¢ |rats a depth of 5mm Immunohistocheri
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Difference of the discharges from the postgang;ggnic fibers of the celiac ganglion induced by
electroacupuncture at zusanli and yanglingquan

animals/
1996 / China Yu X o 25 healthy |EA
rabbits
Changes of pulse rate and skin temperature evo;g)ed by electroacupuncture stimulation with different
frequency on both Zusanli acupoints in humans
Their pulse rates
were measured on
9 humans/ oHs/ 100Kz EA thtzl middle finger,
; ; Sixteen Z z and skin
1999 / Taiwan \Hsieh CL 4 healthy | bilateral temperature was
male taken between the
thumb and index
finger.
3. Rl BAEE WERERI (KA5iR)
W3 i BB
- FE/ BFE | % | Emmrs | R | EmyE
1 Effect of leu—enkephalin in striatum on modulating cellular immune during electropuncture74)
1991 / China | Yan WX 9 |EA
Role of endogenous 7ig\terferon—\( on the enhancement of splenic NK cell activity by electroacupuncture
” stimulation in mice”
. . 20.22mm~»3.8mm Flowcytometry
1998 / Japan Ying Yu <l ice a depth of 5mm 1Hz Radioimmunoassay
%E%;l f%ﬁﬁﬂﬁol 37 PAEEEE TRl A Interleukin-69] &l Bl X& & CROME BRE FlEES
TN
3 C(S dition PSTH
&) &) 0 conditioning . .
2000 / Korea ol o} ull 4 stimulation.1 5V, k(g;)ts; i;rrrll)ulus time
2.0Hz,0.1ms duration) g
Effects of warm needling at zusanli (ST 36) on NO and IL-2 levels in the middle-aged and old people””
humans/
% 12003 / China Lis 9 middle-age
d and old
people (42)
Suppression of Ig%) production and modulation of Th1/Th2 cell response by electroacupuricture in DNP-KLH
5 | immunized mice

2004 / Korea

| Park MB 3}

Lmice

4, LMEARSL BREIE WESRAIC (RR24R)

2003 / US.A

Shuang Chen

rats

(needle electrode)
a depth of 2-4mm 6V

W WL &8
N Fr/ Bx | EX | EBHZ | HEAHE 1 ERAE
. ;l;}t))% i(éggct of electroacupuncture "zusanli” and “neiguan” points on membrane fluidity of red cells in
1992 / China | Ye X 9 rabbits  [EA 1
Nitric Oxide in the Gracil Nucleus Mediates Depressor Response to Acupuncture (ST36)*
2 27-gauge

Microinjection in
the gracile nucleus
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