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Electro-acupuncture Pretreatment at Zusanli (ST36) Acupoint
Attenuates Lipopolysaccharide-Induced Inflammation in Rats
by Inhibiting Ca2+ Influx Associated with Cannabinoid CB2
Receptors

Tao Chen,1 Yong Xiong,2 Man Long,3 Dan Zheng,1 Hui Ke,1 Jun Xie,2 Nina Yin,1,5 and
Zebin Chen4,5

Abstract— In this study, we aimed to investigate the effect of electro-acupuncture (EA)
pretreatment at zusanli (ST36) acupoint on lipopolysaccharide (LPS)-induced endotoxemic rat
model and explore the underlying molecular mechanisms. Rats were treated with EA at ST36 for
7 days before being subjected to LPS. Two hours post-LPS, samples such as serum, local acupoint
tissues, and spleens were collected and processed for investigations including cytokine produc-
tion, cytosolic calcium (Ca2+) concentration, Ca2+ influx, cannabinoid CB2 receptor (CB2R)
expression, and TLR4/NF-κB signaling. Our results showed EA pretreatment significantly
attenuated LPS-induced inflammatory cytokine production, such as TNF-α, IL-1β, and IL-6.
EA also enhanced CB2R expression, inhibited Ca2+ influx, and inactivated TLR4/NF-κB
signaling, subsequently resulting in a substantial reduction of Ca2+ concentration. Importantly,
CB2R antagonist AM630 effectively abrogated the suppressive effect of EA at ST36 on the
endotoxemic rats, suggesting CB2R was involved in the anti-inflammatory effect of EA. EA
pretreatment could enhance CB2R expression, inhibit Ca2+ influx, and inactivate TLR4/NF-κB
signaling, which contributes to the alleviation of LPS-induced inflammation in rats.

KEYWORDS: electro-acupuncture; lipopolysaccharide; inflammation; calcium; cannabinoid CB2 receptor; TLR4/
NF-κB signaling.

INTRODUCTION

Inflammation is a protective response to local or sys-
temicmicrobial invasion or injury, and it is also an important
component of the innate immune system, which needs to be

fine-tuned and regulated precisely [1]. On the one hand,
different types of inflammatory cytokines including tumor
necrosis factor-alpha (TNF-α), interleukin-1 beta (IL-1β),
and interleukin-6 (IL-6) are produced by activated
macrophages/monocytes and other immune cells, as the
essential mediators involved in local and systemic
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inflammation [2]. On the other hand, overproduction of
inflammatory cytokines leads to excessive cell damage and
tissue injury. Once they spread into the bloodstream, dan-
gerous inflammatory responses will be induced and trig-
gered, such as severe, multiorgan failure and even death [3].

Lipopolysaccharide (LPS) is a major component of
the cell wall of Gram-negative bacteria and is released once
bacterial cell division or death [4]. LPS plays an important
role as a prototype microbe-derived activator via toll like
receptor 4 (TLR4)-dependent signaling, leading to subse-
quent cascade generation of multiple pro- and anti-
inflammatory mediators [5]. The pro-inflammatory action
of LPS is crucial for curbing pathogenic microbial infec-
tions, but uncontrolled host responses to LPS can incur
systemic inflammatory events—endotoxemia, sepsis, and
fatal septic shock [6]. The strategy of diminishing inflam-
mation in infectious diseases has attracted increasing atten-
tion in recent years. Owing to the advantageous character-
istics, including economy, convenience, and few side ef-
fects, electro-acupuncture (EA) has been widely applied in
animal stroke models and stroke patients [7–9].

EA is derived from traditional Chinese medicine. As a
novel therapy based on traditional acupuncture in combi-
nation with modern electrotherapy, EA possesses many
beneficial properties, such as neuroprotective, anti-
diabetic, anti-oxidative, anti-inflammatory, anti-allergic,
and anti-apoptotic effects [10]. Our previous study showed
that EA at zusanli (ST36) acupoint attenuated allergic skin
inflammation in mice, which was associated with the re-
duction of inflammatory cell infiltration and pro-
inflammatory cytokine production, such as interferon-
gamma (IFN-γ) and TNF-α [11]. Additionally, EA at
ST36 ameliorated allergic contact dermatitis in rats, ac-
companying the downregulation of inflammatory cyto-
kines including TNF-α and IL-1β [12]. Other studies also
indicated that EA pretreatment suppressed LPS-induced
endotoxemia and endotoxic shock in rats and rabbits, re-
spectively [13, 14]. However, the underlying mechanisms
involved in the anti-inflammatory effect of EA in
endotoxemic rats are not yet well defined.

In the present study, we reasoned that EA pre-
treatment at ST36 played a protective role using a rat
model of LPS-induced endotoxemia. Here, the anti-
inflammatory effect of EA was associated with en-
hancement of CB2R expression and inhibition of
Ca2+ influx, contributing to inactivation of TLR4/NF-
κB signaling. These findings suggest that EA pretreat-
ment at ST36 might potentially be used as an alterna-
tive therapy method to prevent/treat diseases based on
inflammation.

MATERIALS AND METHODS

Animals

Male 7-week-old Sprague-Dawley rats (200–220 g)
were purchased fromHubei Research Center of Laboratory
Animals (Wuhan, China) and housed in an air-conditioned
room (23 ± 0.5 °C, 12 h light/dark cycle) with free access
to food and water. Animal care and use were in accordance
with guidelines approved by the Institutional Animal Care
and Use Committee of Hubei University of Chinese Med-
icine (No.: SYXK2012-0067).

Groups and Experimental Protocols

Rats were randomly divided into five groups (n = 5
per group): Group I (Control), not treated; Group II (EA),
electro-acupuncture pretreatment at bilateral zusanli
acupoints (ST36) for a week; Group III (LPS), intraperito-
neal injection of LPS to induce endotoxemia; Group IV
(EA + LPS), EA pretreatment at ST36 for a week, then
intraperitoneal injection of LPS after 2 h following the last
EA stimulation on day 7. After an additional 2 h, rats were
sacrificed and the samples were collected; Group V
(AM630 + EA + LPS).

AM630 (specific CB2R antagonist; Sigma-Aldrich,
St. Louis, MO, USA) were dissolved in 5% dimethyl
sulfoxide before use. Based on previous report [15], the
dose for AM630 (1 mg/kg) was chosen in this study and
administered intraperitoneally 1 h before EA pretreatment
for continuous 7 days.

EA Pretreatment at Zusanli (ST36) Acupoint

Zusanli (ST36) acupoint is located approximately
5 mm below the fibular head and lateral to the anterior
tubercle of the tibia. Electrical stimulation was applied to
bilateral ST36 via two needles with a HansAcupoint Nerve
Stimulator (HANS, Beijing, China). The needles (length
3.0 cm, diameter 0.20 mm) (Suzhou Medical Appliance
Factory, Suzhou, China) were inserted perpendicular to the
skin. The following parameters were used: a continuous
wave at 2 Hz and 1 mA for 5 min, 2 Hz and 1.5 mA for
5 min, and 2 Hz and 2 mA for 20 min.

Endotoxemia Model

Rats were injected intraperitoneally with LPS
(Escherichia coli 0111: B4; 5 mg/kg) (Sigma-Aldrich),
dissolved in sterile, pyrogen-free saline that was sonicated
for 30 min immediately before use.
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Cytokine Assay by Enzyme-Linked Immunosorbent
Assay

Blood samples were collected for cytokine assay with
enzyme-linked immunosorbent assay (ELISA) kits (R&D
systems, Minneapolis, MN, USA), including TNF-α, IL-
1β, and IL-6, according to the manufacturer’s instruction.
All experiments were done in triplicate.

Histological Examination of Zusanli Acupoint

The skin tissues of local zusanli acupoint (about
1 cm × 1 cm × 1 cm) were obtained and fixed with 4%
paraformaldehyde (Sigma-Aldrich). The tissue specimens
were embedded in paraffin, cut into 5 μm section, and
stained with hematoxylin and eosin (H&E) for histological
analysis. Pictures were observed and captured using a
Nikon Eclipse Ti-S microscope (Nikon, Tokyo, Japan).
All sections were randomized and evaluated by two trained
observers who were blinded to the groups.

Detection of Ca2+ Concentration

To detect Ca2+ concentration in the local zusanli
acupoint, the tissue samples were collected, weighed
(80 mg), and homogenized in 1 ml of tissue protein
extraction reagent containing a protease inhibitor cocktail
(Pierce, Rockford, IL, USA). Homogenates were
centrifuged at 12,000×g for 15 min at 4 °C to obtain the
supernatant. Ca2+ concentration in ST36 and serum were
determined with the BioVision kit (BioVision Inc.,
Mountain View, CA, USA) using a micro-plate reader
(Thermo Scientific, Waltham, MA, USA), respectively.
All experiments were done in triplicate.

Preparation of Spleen Mononuclear Cells

Spleen mononuclear cells were isolated by density
gradient centrifugation (2000 rpm/min for 30 min)
(Ficoll-Hypaque, density 1.077 g/ml) (Sigma-Aldrich)
and incubated overnight at 37 °C in complete RPMI-
1640 medium containing 10% fetal bovine serum and
antibiotics (100 units/ml streptomycin and penicillin)
(Gibco, Grand Island, NY, USA). Next day, non-adherent
cells were harvested as spleen mononuclear cells.

Real-Time RT-PCR

Total RNA of spleen mononuclear cells was extracted
using the Trizol reagent (Invitrogen, Carlsbad, CA, USA).
Quantitative PCR was performed using the SYBR-Green
Master PCR Mix (Applied Biosystems, Foster City, CA,

USA) on the TP800 qPCR System (Takara, Japan). Fol-
lowing the forward (F) and reverse (R) primer sequences
were used: CB1R: F, 5′-CTACGTGGGCTCGAATGACA
-3′; R, 5′-GACCAACGGGGAGTTGTCTC-3′; CB2R: F,
5′-GCCTGGTCATGGCTGTTCTG-3′; R, 5′-CAGC
AGAGCGGATCTCTCCA-3′; GAPDH: F, 5′-CCCC
CAATGTATCCGTTGTG-3 ′ ; R, 5 ′-TAGCCCAG
GATGCCCTTTAGT-3′. Amplification was performed un-
der the following conditions: 10 min at 95 °C, then 40 cy-
cles of 15 s at 95 °C and 1 min at 60 °C. The relative
CB1R/CB2R mRNA levels were normalized to those of
GAPDH. Data were analyzed by the 2−ΔΔCt method [16].

Immunohistochemical Analysis

Briefly, tissue sections of spleen were deparaffinized
with xylene and rehydrated through graded series of alco-
hols. Tissue sections were rinsed in PBS, pretreated with
citrate buffer at 93 °C, blocked with 5% normal blocking
serum for 1 h, and then incubated with a primary antibody
reactive against TLR4 (sc-293072, Santa Cruz Biotechnol-
ogy Inc., Santa Cruz, CA, USA) for 2 h at room tempera-
ture. Washed sections were incubated with secondary rab-
bit anti-mouse IgG biotin for 30 min. The reaction product
was visualized with DAB chromogenic agent. The sections
were counterstained with hematoxylin stain. Slides were
analyzed using an Olympus BX60 (Olympus Optical Co
Ltd., Tokyo, Japan).

Western Blot

Spleenmononuclear cells were lyzedwith RIPALysis
Buffer (Cell Signaling Technology Inc., Beverly, MA,
USA). The supernatants were analyzed for protein concen-
tration using a BCA Protein Assay kit (Pierce, Rockford,
IL, USA). A total of 20 μg protein per lane was separated
by 10% SDS-PAGE. Subsequently, blots were transferred
onto polyvinylidene difluoride membranes and were
blocked for 2 h with 5% non-fat dry milk at room temper-
ature. Membranes were incubated with primary rabbit anti-
rat antibodies against CB2R (sc-25494), TLR4 (sc-
293072) (Santa Cruz), GAPDH (#5174), NF-κB p65
(#3034), Lamin B1(#13435) (Cell Signaling Technology
Inc., Beverly, MA, USA), overnight at 4 °C, followed by
incubation with the appropriate HRP-conjugated second-
ary antibody (Santa Cruz). The bands were visualized by
enhanced chemiluminescence detection (HP Scanjet
7400C) (Hewlett-Packard Co., Palo Alto, CA, USA). Op-
tical density for each band was assessed using ImageJ
analysis software (National Institutes of Health, Bethesda,
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MD, USA). Sample loading was normalized by quantities
of GAPDH or Lamin B1 detected parallel.

Measurement of Ca2+ Influx

Ratiometric imaging of intracellular Ca2+ using cells
loaded with fura-2/AM was measured as previously
described [17]. Briefly, spleen mononuclear cells were
isolated and washed three times with Tyrode’s buffer.
Then, the cells were co-incubated with fura-2/AM (2 μM
final concentration) (Invitrogen) at 37 °C for 30 min. After
discarding fura-2/AM, the cells were resuspended in
Tyrode’s buffer. Measurement of Ca2+ influx was made
using a Leica DMI 6000B fluorescence microscope
controlled by the SlideBook software (Intelligent Imaging
Innovations; Denver, CO, USA). Fluorescence emission at
505 nm was monitored while alternating excitation
wavelengths between 340 and 380 nm at a frequency of
0.5 Hz. Ca2+ influx was shown as 340/380 nm ratio.

Statistical Analysis

Data were presented as the mean ± standard deviation
(SD). Results were analyzed with SPSS 19.0 software
(SPSS Inc., Chicago, IL, USA). For comparisons of mul-
tiple samples, one-way analysis of variance (ANOVA) was

used. For comparisons between two groups, a Student’s t
test was used. Curve estimation and linear regression anal-
yses were performed for correlation analysis. P < 0.05
indicated statistical significance.

RESULTS

EA Pretreatment at ST36 Attenuates LPS-Induced In-
flammation in Rats

Firstly, we observed the effect of EA pretreatment at
ST36 on LPS-induced inflammation using a rat model of
endotoxemia (Fig. 1a). LPS injection (5 mg/kg, i.p.)
evoked apparently an inflammatory response characterized
by the increased production of inflammatory cytokines,
such as TNF-α, IL-1β, and IL-6. However, EA pretreat-
ment at ST36 strongly inhibited the levels of pro-
inflammatory cytokines in serum (Fig. 1b–d).

EA Pretreatment Lowers Ca2+ Concentration in
Endotoxemic Rats

Next, we investigated histological changes of the
local zusanli acupoint. As shown in Fig. 2a, there was no
obvious difference in dermis thickness, inflammatory cell

Fig. 1. EA pretreatment at ST36 attenuates LPS-induced inflammation in rats. a Schematic diagram of the experimental procedure. Rats were treated with a
7-day continuous EA stimulation at the bilateral ST36 acupoints. Then, intraperitoneal injection of LPS was performed after 2 h following the last EA
treatment on day 7. After an additional 2 h, rats were sacrificed and the samples were collected. b–d Cytokine production in serumwas measured by ELISA,
including TNF-α, IL-1β, and IL-6. Data are presented as mean ± SD (n = 5, *P < 0.05 and **P < 0.01).
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infiltration, and the sebaceous gland hyperplasia. Interest-
ingly, Ca2+ concentration in the local zusanli acupoint and
the serum were decreased in EA + LPS group compared
with those in LPS group (Fig. 2b, c). Correlation analysis
indicated that the ratio of Ca2+ concentration (EA + LPS
group/LPS group) was positive correlation with the change
of TNF-α concentration (EA + LPS group/LPS group)
(Fig. 2d), suggesting the downregulation of Ca2+ levels
was associated with the anti-inflammatory effect of EA
pretreatment.

EA Pretreatment Inhibits Ca2+ Influx and Hampers
TLR4/NF-κB Signaling

Previous studies showed that increased Ca2+ influx
and activated TLR4/NF-κB signaling participated in LPS-
induced inflammation [18, 19]. We speculated that EA
pretreatment could hinder Ca2+ influx and curb
TLR4/NF-κB signaling. Compared to sole LPS adminis-
tration, EA pretreatment evidently inhibited Ca2+ influx
(Fig. 3a, b), which was consistent with downregulation of
extracellular Ca2+ concentration in the serum. In addition,
immunohistochemical analysis exhibited that EA at ST36

suppressed TLR4 expression in the spleen (Fig. 4a). Using
the spleen mononuclear cells, western blot showed that EA
pretreatment effectively hampered the activation of
TLR4/NF-κB signaling (Fig. 4b–d).

EA Pretreatment Enhances CB2R Expression in
Endotoxemic Rats

Furthermore, we checked the effect of EA pretreat-
ment on CBR expression, including CB1R and CB2R.
LPS application had no obvious effect on CB1R at mRNA
and protein levels (data not shown). It was worth noting
that EA pretreatment could induce CB2R expression com-
pared with Control group (Fig. 5a–c), which suggested that
CB2Rmight be involved in the anti-inflammatory effect of
EA on endotoxemic rats.

CB2RParticipates in the Anti-inflammatory Activity of
EA Pretreatment at ST36 on LPS-Induced
Endotoxemia

Lastly, we investigated the anti-inflammatory activity
of EA utilizing AM630, a specific CB2R antagonist. As
shown in Fig. 6a, AM630 significantly abrogated the

Fig. 2. EA pretreatment reduces Ca2+ concentration in the endotoxemic rats. At the end of the experiment, local zusanli acupoint tissues and serum of
different groups were collect. a Histological changes of the local zusanli acupoint were shown using hematoxylin and eosin (H&E) staining. Scale bar =
20μm.Red curve around area indicated the needle track. bCa2+ concentration in the local zusanli acupoint and c serum of the rats in each group was detected,
respectively. d Correlation analysis between ratio of Ca2+ concentration (EA + LPS group /LPS group) and ratio of TNF-α concentration (EA + LPS group/
LPS group). Data are presented as mean ± SD (n = 5, *P < 0.05).
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suppressive effect of EA pretreatment on TNF-α produc-
tion and Ca2+ concentration in the serum (Fig. 6a, b).
Additionally, AM630 distinctly dampened the inhibitive
effect of EA on TLR4/NF-κB signaling (Fig. 6c–e). Simul-
taneously, the inhibition of Ca2+ influx accompanying EA

pretreatment was also reversed in response to AM630 (Fig.
6f, g). These findings suggested that CB2R participated in
inhibiting Ca2+ influx and inactivating TLR4/NF-κB sig-
naling associated with the anti-inflammatory effect of EA
pretreatment at ST36 on LPS-induced endotoxemia.

Fig. 3. EA pretreatment inhibits Ca2+ influx. a Spleen mononuclear cells were isolated, and Ca2+ influx was determined and b statistically analyzed.
Representative traces of intracellular Ca2+ changes were observed. Data are presented as mean ± SD (n = 5, *P < 0.05).

Fig. 4. EA pretreatment suppresses TLR4/NF-κB signaling. a TLR4 expression in the spleen was assayed by immunohistochemical analysis. The positive
signal is brown or dark brown. Scale bar = 20μm. b TLR4 and NF-κB (p65) expression at protein level were detected viawestern blot, and the representative
results were shown. c Statistical analysis of the relative expression of TLR4 and d NF-κB (p65) was shown, respectively. Data are presented as mean ± SD
(n = 5, **P < 0.01).
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DISCUSSION

This studywas conducted to investigate the effect of EA
pretreatment at ST36 in LPS-induced inflammation using the
endotoxemic rat model and to explore the potential mecha-
nisms. Our results demonstrated that the inhibition of Ca2+

influx accompanying enhancement of CB2R expression
participated in the anti-inflammatory effect of EA pretreat-
ment, which contributed to the involvement of inactivating
TLR4/NF-κB signaling in the molecular mechanisms.

As an important actor in inflammation, TNF-α can
initiate other pro-inflammatory cytokines, such as IL-1β
and IL-6, and amplify other inflammatory mediators [20].
Increasing evidence indicates the anti-endotoxemic effect
of EA pretreatment following LPS application in experi-
mental animals, in which the reduction of inflammatory
cytokine production was presented [21–23]. Similar with
these reporters, EA pretreatment at ST36 in this study also
showed the ability to curb the synthesis and release of
TNF-α, IL-1β, and IL-6 (Fig. 1b–d). However, there were
no significant difference in histological changes of local
ST36 acupoint, such as skin swelling, inflammatory cell
infiltration, and angiogenesis (Fig. 2a). Then, a central
question rising was that how EA stimulation at ST36 affect
the systemic inflammation induced by LPS administration.

A previous study showed that intracellular Ca2+might
play an important role in low-frequency EA analgesia by
modulating the phosphorylation state of the spinal N-
methyl-d-aspartate receptor (NMDAR) subunits [24]. EA
pretreatment could produce anti-arrhythmic effect in the
rats subjected to simulative global ischemia and reperfu-
sion (SGIR), which was due at least partially to the inhibi-
tion of SGIR-induced Ca2+ overload and intracellular Ca2+

oscillations [25]. Our recent publication revealed that EA
treatment could reduce Ca2+ concentration in serum of
normal rats [26]. Consistent with the decrement of Ca2+

concentration in the serum, EA pretreatment also lowered
the levels of Ca2+ in local acupoint (Fig. 2b, c). The ration
of Ca2+ concentration was positive correlation with the
change of TNF-α production (Fig. 2d), suggesting its
possible role of Ca2+ as a mediator in the severity of
inflammation. These findings suggest that the change of
Ca2+ influx maybe play a connective role as a bridge of
communication between local EA stimulation and
systemic effect in the endotoxemic rats.

Since the identification of TLR4 as the LPS receptor, it
has long been assumed to trigger intracellular signal responses
following cascade of events starting from an interaction,
which activates p65 nuclear factor of kappa light chain en-
hancer in B cells (NF-κB) through different pathway,
resulting in the expression of genes related to inflammation
[27]. A recent study showed that Ca2+/calmodulin-dependent
Akt activation played an important role in LPS-induced NF-
κB activation, suggesting the relationship between the change
of Ca2+ and NF-κB activation [28]. Following the reduction
of Ca2+ concentration in the overall level after EA
pretreatment (Fig. 3a, b), the expression of TLR4 and NF-
κB p65 proteins was also downregulated (Fig. 4a–d). These
results further emphasized the central role of Ca2+ in the
biological effect of EA stimulation. If the change of Ca2+

concentration in local acupoint elicits the nerve impulse
conduction, or Ca2+ flow as transmitter affects the activation
of neuro-endocrine-immune system, or Ca2+ initiates other
suppressive mechanism such as vagal- and α7nAChR-
dependent cholinergic anti-inflammatory pathways, further
studies are needed to clarify the facts.

Fig. 5. EA pretreatment enhances CB2R expression in the endotoxemic rats. a Spleen mononuclear cells were isolated, CB2R expression at mRNA level
was measured by real-time PCR and statistically analyzed. b CB2R expression at protein level was detected via western blot, and a representative result was
shown. c Statistical analysis of the relative expression of CB2R in the different group was shown. Data are presented as mean ± SD (n = 5, **P < 0.01 and
***P < 0.001).
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Different with CB1R named as the Bcentral^ can-
nabinoid receptor, CB2R is referred to as the
Bperipheral^ cannabinoid receptor because they are

mostly found on the immune cells [29]. Previous stud-
ies showed that EA treatment stimulated and increased
CB2R expression in inflamed tissues [30, 31]. A latest

Fig. 6. CB2R is involved in the anti-inflammatory effect EA pretreatment in the endotoxemic rats. a Following AM630 administration, TNF-α production in
the serum was measured by ELISA. b The concentrations of Ca2+ in the serum from different groups were detected. c The expression of TLR4 and NF-κB
(p65) proteins were detected by western blot, and the representative results were shown. d Statistical analysis of the relative expression of TLR4 and eNF-κB
(p65) was shown, respectively. f Spleenmononuclear cells were isolated, and Ca2+ influxwas determined and g statistically analyzed. Representative traces of
intracellular Ca2+ changes were observed. Data are presented as mean ± SD (n = 5, *P < 0.05).
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study reported that CB2 receptors were involved in the
analgesic effect of EA on inflammatory pain. Stimula-
tion of CB2 receptors inhibited inflammasome activa-
tion in inflamed skin tissues [32]. In addition, EA at
Huantiao (GB30) and Yanglingquan (GB34) acupoints
reduced inflammatory pain through CB2R activation,
which was significantly attenuated with the application
of CB2R antagonist AM630. Conversely, CB2R ago-
nist AM1242 produced analgesia similar with EA treat-
ment, and the effect was also blocked by AM630 [33].
Our results showed EA pretreatment enhanced CB2R
expression at mRNA and protein levels (Fig. 5a–c).
Importantly, CB2R antagonist AM630 reversed the
anti-endotoxemic effect of EA (Fig. 6), which strongly
suggested that CB2R activation was beneficial to EA
pretreatment in the endotoxemic rats.

Based on previous studies and our present results,
we speculate that EA pretreatment at ST36 can reduce
Ca2+ influx through activating CB2R in local acupoint,
and hamper subsequently the activation of TLR4/NF-
κB signaling, resulting in the inhibition of LPS-induced
inflammation in rats (Fig. 7). Although further investi-
gations are needed to explain clearly the detailed signal
cascades underlying the CB2R-Ca2+ axis and the
downward events, the present study supports EA
pretreatment at ST36 as a promising therapeutic
strategy for the treatment of several diseases and
conditions characterized by inflammation.
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