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Abstract
Orofacial pain represents a significant portion of the complaints from patients seeking treatment at pain 
management centers worldwide. Although the treatment for orofacial pain is primarily pharmacological, 
there has been an increase in reports showing significant clinical results from non-pharmacological 
therapies, including electroacupuncture (EA). Recently, EA has been recognized as an effective and 
affordable non-pharmacological strategy with minimal side effects. However, the mechanisms underlying 
its pain-relieving (antinociceptive) effects remain poorly understood. The present study aimed to evaluate 
the roles of α2 adrenoreceptors and GABA in the antinociception induced by electroacupuncture. Male 
Wistar rats underwent EA stimulation at the acupoint St36 for 20 minutes at a frequency of 100 Hz and an 
intensity of 0.5 mA. To assess the thermal nociceptive response, a stimulus was applied to the vibrissae 
(whiskers) of the rats, and the time taken for facial withdrawal was measured before the EA stimulation and 
at 15-minute intervals afterward until the effects diminished. EA at acupoint St36 for 20 minutes effectively 
reversed thermal nociception, with this effect lasting for 150 minutes. The antinociceptive effects of EA 
were blocked by the pre-injection of yohimbine, an antagonist of α2 adrenoreceptors, at doses of 2 and 4 
mg/kg. However, it was primarily observed at the onset, indicating that α2 adrenoreceptors play a role in 
the initial antinociceptive effect of EA. To investigate the involvement of GABA in this effect, intraperitoneal 
injections of a GABAB antagonist (sacoflen) and a GABA reuptake inhibitor (guvacine) were administered 
10 minutes before EA. Neither of these drugs affected the antinociceptive effect produced by EA. Thus, 
this study suggests that GABA does not participate in the antinociception induced by electroacupuncture. 
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Introduction

Orofacial pain accounts for a significant proportion of the 
complaints from patients seeking treatment in pain centers worldwide. 
A study involving 45,711 individuals in the United States found that 
approximately 22% reported experiencing orofacial pain [1]. This 
type of pain typically manifests in the muscles of mastication, the 
preauricular area, and/or the temporomandibular joint (TMJ). It 
is transmitted to the central nervous system through the trigeminal 
nerve, the fifth cranial nerve, which processes sensory input from 
both the temporomandibular region and other facial structures [2].

There are several treatment strategies for orofacial pain, which 
primarily include pharmacological and non-pharmacological 
approaches. Among these, electroacupuncture (EA) has gained 
prominence in recent years due to its cost-effectiveness and minimal 
side effects compared to traditional pharmacological treatments. 
Hansen and Hansen conducted one of the earliest clinical studies 
investigating acupuncture for orofacial pain control in humans 
in 1983 [3]. In this study, the researchers examined the effects of 
simultaneous stimulation at acupuncture points VB14, Taiyang, 
TA5, E2, E3, E6, E7, IG4, and E44 in a group of 20 patients 
suffering from chronic facial pain for over one year. The study 
included a comparison to sham acupuncture, which involved 
needling and electrostimulation at non-specific points. The authors 
concluded that acupuncture resulted in greater facial pain relief than 
the placebo treatment [3].

The clinical research team demonstrated the effectiveness of 
orofacial acupuncture treatment daily, indicating this therapy’s 
reliability [4]. In the same way, another group demonstrated the 
orofacial analgesic efficacy of acupuncture compared with the 
sham group using a double-blind evaluation [5]. These results 
were corroborated by a study using image evaluations produced by 
functional magnetic resonance imaging. It was demonstrated that 
electroacupuncture (EA) at the IG4 point in volunteers activated 
brain areas related to the facial musculature in addition to promoting 
the deactivation of brain areas related to the pain pathway [6].

The mechanisms underlying electroacupuncture (EA)-induced 
analgesia remain poorly understood. Recent studies conducted 
by our group have shown that EA at the ST36 acupuncture 
point produces significant pain relief in rats exposed to a thermal 
nociceptive stimulus on the face, specifically in the trigeminal 
nerve region. Additionally, these studies have identified various 
endogenous analgesic mediators involved in this effect, including 
opioids, nitric oxide, and endocannabinoids [7-9]. The effectiveness 
of acupuncture as an analgesic through noradrenergic modulation 
remains debatable due to its excitatory nature, whether via α1 
receptors or inhibitory via α2 [10]. Even in relation to the inhibitory 
pathway, in one study, yohimbine, an α2-receptor antagonist, did 
not block the antinociceptive effect produced by electroacupuncture 
(EA) at point ST36 in a trigeminal model of nociception induced 
by pulpal stimulation in rabbits [11]. Conversely, another study 
found that yohimbine did reverse the antinociceptive effects of EA 
stimulation at points ID6 and the application of bee venom at point 
ST36 in models of arthritis pain induced by collagen, as well as pain 
from ankle sprains in rats [12,13]. Few studies have been conducted 
on the effects of acupuncture on the inhibitory GABAergic system. 
One study demonstrated that in an allodynia model, intrathecal 
injections of GABAA and GABAB receptor antagonists, specifically 
gabazine and saclofen, were able to inhibit the anti-allodynia effect of 

acupuncture at the point ST36. This suggests that acupuncture may 
activate the release of GABA in the spinal cord [14]. 

Previous research by our group has demonstrated that 
electrical acupuncture (EA) at the ST36 point produces orofacial 
antinociception in rats through the involvement of several 
endogenous mediators. The present study aims to investigate the 
role of α2 receptors and GABA in this analgesic effect induced by 
acupuncture.

Material and Methods

 Animals

Male Wistar rats (obtained from CEBIO-UFMG) weighing 
between 180 and 230 grams were utilized for the experiments. Two 
days before testing, the rats were housed in a controlled environment 
with a temperature of 23 ± 1°C and a 12-hour light/dark cycle (from 
07:00 to 19:00 hours), with food and water available ad libitum. All 
experiments were conducted during the light phase of the cycle. The 
Animal Care Committee of the Federal University of Minas Gerais 
approved the experiments, which adhered to the ethical guidelines 
set forth by the International Association for the Study of Pain in 
Conscious Animals.

Algesimeter method

To evaluate the thermal nociceptive threshold of the face [7], rats 
were gently restrained for up to 10 seconds with the right side of their 
face (specifically the vibrissa region) placed across a NiCr wire coil at 
room temperature (23 ± 2°C). This region was chosen to stimulate 
the nociceptive endings of the maxillary branch of the trigeminal 
nerve. The coil temperature was then increased by applying an 
electric current until a head withdrawal reflex was observed. To help 
the rats acclimate to the algesimeter test, they were habituated to the 
apparatus twice, one day before the experiments.

The heat intensity was set to 42.6°C, ensuring that the baseline 
latencies were between 3 and 4 seconds. A cut-off time of 8 seconds 
was established to minimize the risk of tissue damage.

Electroacupuncture stimulation

This study was conducted using awake rats. To facilitate this, we 
employed a plastic cylinder to immobilize the rats while allowing 
access to their hind limbs for the application of acupuncture needles. 
This setup was previously described by Medeiros et al. [15,16]. 
The method was chosen for two reasons: 1) to avoid interference 
from anesthetic procedures that could influence the results, and 2) 
to ensure that the procedure closely resembles clinical practice. To 
minimize stress-induced antinociception, the rats were familiarized 
with the immobilization apparatus for 30 minutes each day over a 
two-day period before the experiments. 

Stainless steel needles (7 x 0.17 mm) were inserted bilaterally into 
the hind limbs at a depth of 3 mm in acupoint St36, which is located 
in the anterior tibial muscle, 10 mm distal to the knee joint. St36 
was chosen due to its well-documented analgesic effects in mouse 
pain models. A sham point was also used because there are relatively 
few acupoints in this area. This sham point was appropriate as it lies 
between two meridians—the urinary bladder and the gallbladder—
and is distant from the frequently used acupoint GB40.

The needles were connected to an electronic pulse generator 
(Sikuro DS100, Brazil), which produces a burst of bipolar and 
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asymmetric square waves with a pulse duration of 1.5 to 2 ms. 
The tested frequency was set at 100 Hz. Stimulation was applied 
for 20 minutes. The stimulus intensity was set at 0.5 mA, which is 
recognized as a subthreshold. This intensity was established one point 
below the level necessary to produce detectable muscle twitches or 
vocalizations in rats to mimic the intensity used in clinical practice 
closely.

Drugs

The drug used in this study was yohimbine, an α2 receptor 
antagonist administered at doses of 1, 2, and 4 mg/kg (TOCRIS-
USA). It was dissolved in a 0.9% saline solution. Additionally, 
saclofen, a competitive antagonist for GABAB receptors, was given 
at a dose of 20 mg/kg (TOCRIS-USA), and guvacine, an inhibitor 
of GABA cellular uptake, was administered at doses of 20, 40, and 
80 mg/kg (TOCRIS-USA). Both saclofen and guvacine were also 
dissolved in 0.9% saline. The drugs were injected intraperitoneally at 
a 1 ml/kg volume 10 minutes before the start of electroacupuncture 
stimulation.

The groups in the study were organized as follows:

1.	 Dry Needle group (DN): Animals that received needling at the 
same acupuncture point without any stimulation.

2.	 Electroacupuncture group (EA): Animals that underwent 
electroacupuncture stimulation for 20 minutes.

3.	 Yoh+EA group: Animals that were pretreated with yohimbine 
before receiving electroacupuncture.

4.	 Sac+EA group: Animals that were pretreated with a competitive 
antagonist for the GABAB receptor before undergoing 

electroacupuncture.

5.	 Guv+EA group: Animals that were pretreated with an inhibitor 
of GABA cellular uptake before receiving electroacupuncture.

6.	 Control group: Animals that received the same volume of 
vehicle solution via the same route as the experimental groups.

Experimental protocol

First, we measured the baseline latency (BL) for 20 minutes 
before electroacupuncture (EA) stimulation. The first nociceptive 
threshold measurement was taken immediately after the EA 
stimulation ended, with subsequent measurements taken every 30 
minutes.

To examine the roles of norepinephrine and GABA in 
electroacupuncture-induced antinociception, we measured the BL 
right before administering the drug or vehicle injections, which 
occurred 10 minutes before the start of the electroacupuncture 
stimulation (Figure 1).

Statistical analysis

The data are presented as the mean ± standard error of the 
mean (SEM) for the evaluated parameters. They were analyzed for 
statistical significance using a two-way analysis of variance (ANOVA) 
followed by a Bonferroni post-hoc test for multiple comparisons. A 
minimum significance level of P<0.05 was established. The results 
are reported as the mean with a 95% two-tailed confidence interval 
(CI). Statistical analyses and figure preparation were conducted 
using GraphPad Prism software, Version 5 (GraphPad Software, La 
Jolla, CA).

A) 

 

B) 

 

 

  

Figure 1. (A) Experimental protocol for electroacupuncture stimulation (EA). B) A schematic drawing illustrating the location of the acupoint ST36 
(Suzanli) in a rat. BL: baseline latency.
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Results

Antinociception induced by EA, at acupoint St36

When a frequency of 100 Hz was applied, the stimulation of 
acupoint St36 significantly increased the nociceptive threshold. This 
effect began immediately after the electroacupuncture stimulation 
was terminated, peaked at 30 minutes, and remained statistically 
significant for 180 minutes. In contrast, the other frequencies tested 
(5 Hz and 30 Hz) did not produce any antinociceptive effects at any 
measured time points (Figure 2).

Involvement of α2 adrenergic receptors in the antinociception 
induced by EA

Subcutaneous administration of yohimbine at doses of 2 mg/
kg (measured at 15 and 30 minutes) and 4 mg/kg (measured at 
15 and 45 minutes) partially antagonized the antinociception 
induced by 100 Hz frequency stimulation applied to the acupoint 
St36. This reduced the latency of the rats to withdraw their faces 
from a heat source compared to the control group. No significant 
difference was observed between the 2 mg/kg and 4 mg/kg doses. 
Additionally, yohimbine at a dose of 1 mg/kg did not antagonize the 
antinociception induced by stimulation of acupoint St36 (Figure 
3). Furthermore, yohimbine administered alone had no effect on the 
latency to withdraw the face (data not shown).

Involvement of GABAB receptors in the antinociception 
induced by EA

GABA is a crucial inhibitory neurotransmitter in the central 
nervous system, particularly in modulating endogenous pain. 
Therefore, assessing whether this system could be influenced by the 
acupuncture point E36 was essential. As illustrated in Figure 4, the 
pre-injection of the GABAB antagonist, saclofen, at a dose that has 
been considered high (20 mg/kg) in previous experiments did affect 
the antinociceptive effect produced by electroacupuncture (EA). 

Effect of inhibitor of GABA cellular uptake in the 
antinociception induced by EA

The use of the GABA reuptake inhibitor guvacine is a valuable 
tool for studying the role of this neurotransmitter in orofacial 
antinociception induced by electrical acupuncture (EA) at point 
E36. Guvacine increases GABA levels in the synaptic cleft, which 
can enhance and prolong the antinociceptive effects of this 
neurotransmitter. However, similar to the results shown in Figure 
4, administering guvacine at three different doses (20, 40, and 80 
mg/kg) before the treatment did not lead to any changes in the EA-
induced antinociception (as depicted in Figure 5). The results are 
also presented in Table 1. 

 

Figure 2. Effect of stimulation frequency on the facial withdrawal threshold assessed after electroacupuncture (EA) stimulation of the acupoint 
St36. Baseline latency values of 3-4 were recorded from each rat immediately before the onset of EA stimulation, which continued for 20 minutes 
with adjustments to the stimulation intensity. The control group underwent needle insertion at the same location but did not receive electrical 
stimulation. Each data point represents the mean threshold ± standard error of the mean (SEM). A statistically significant difference was noted with 
*P < 0.05 compared to the control group, with N=5 for this study (ANOVA followed by Bonferroni’s test). 
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Figure 3. Effect of yohimbine on antinociception induced by electroacupuncture in orofacial pain. The baseline latency (BL) was measured 
immediately before the drug injection. Yohimbine (YOH) was administered at doses of 1, 2, and 4 mg/kg via intraplantar injection 10 minutes prior 
to the onset of electroacupuncture stimulation (EA), which lasted for 20 minutes. The control group received acupuncture at the same point but was 
injected with a saline solution instead. Each point represents the nociceptive threshold mean ± SEM. ***P<0.001 indicates a significant difference 
between the animals group that received EA stimulation plus saline injection (EA + Vehicle) and the animals group that received needling without 
stimulation (Dry Needle = DN) and saline injection (control group, DN + Vehicle); &&P<0.01, indicates a significant difference between the group 
that received EA stimulation plus saline injection (Sal + EA) and animals that received the yohimbine more EA stimulation (Yoh 2 mg/kg + EA) and 
##P<0.01 indicates a significant difference between the group that received EA stimulation plus saline injection (Sal + EA) and animals that received 
the yohimbine more EA stimulation (Yoh 4 mg/kg + EA), two-way ANOVA followed by Bonferroni test (n=5).

 

Figure 4. Effect of sacoflen on antinociception induced by electroacupuncture in the orofacial pain. The baseline latency (BL) was obtained 
immediately before the drug injection. Sacoflen (Sac, 2 mg/kg, i.pl.) was injected 10 min before the onset of the electroacupuncture stimulation (EA), 
which lasted 20 min. The control group received acupuncture at the same point but with the injection of saline solution. Each point represents the 
nociceptive threshold mean ± SEM. ***P<0.001 indicates a significant difference between the group that received EA stimulation plus saline injection 
(Sal + EA) and the group that received needling without stimulation (Dry Needle = DN) and saline injection (control group, Sal + DN), two-way ANOVA 
followed by Bonferroni test (n=5).
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Figure 5. Effect of guvacine on antinociception induced by electroacupuncture in the orofacial pain. The baseline latency (BL) was obtained 
immediately before the drug injection. Guvacine (Guv, 20, 40, and 80 mg/kg, i.pl.) was injected 10 min before the onset of the electroacupuncture 
stimulation (EA), which lasted 20 min. The control group received acupuncture at the same point but with the injection of saline solution. Each point 
represents the nociceptive threshold mean ± SEM. ***P<0.001 indicates a significant difference between the group that received EA stimulation plus 
saline injection (Sal + EA) and the group that received needling without stimulation (Dry Needle = DN) and saline injection (control group, Sal + DN), 
two-way ANOVA followed by Bonferroni test (n= 5).

Table 1. Effect of yohimbine, saclofen and guvacine on Electroacupuncture (EA)-Induced Antinociception in the orofacial pain in Rats.

GROUPS Nociceptive Threshold Mean 
± SEM 
(seconds)

GROUPS Nociceptive Threshold Mean 
± SEM 
(seconds)

Control (DN) 4.2 ± 0.4 Control (DN) 3.6 ± 0.2

EA 5 4.5 ± 0.2NS EA + Veh 6.2 ± 0.2*

EA 30 3.9 ± 0.3NS EA + Sac 6.1 ± 0.2NS

EA 100 6.8 ± 0.4*

Control (DN) 3.5 ± 0.2 Control (DN) 3.8 ± 0.2

EA + Veh 6.8 ± 0.5* EA + Veh 6.6 ± 0.3*

EA + Yoh 1 6.6 ± 0.6NS EA + Guv 20 5.9 ± 0.5NS

EA + Yoh 2 5.8 ± 0.3NS EA + Guv 40 5.6 ± 0.4NS

EA + Yoh 4 5.5 ± 0.4# EA + Guv 80 5.5 ± 0.3NS

* Indicates a significant difference between the group that received EA (electroacupuncture) stimulation and the control group that received needling 
without stimulation (Dry Needle = DN).

# Indicates a significant difference between the group EA treated with saclofen (Sac), yohimbine Yoh), or guvacine (Guv) and the group that received EA + 
Vehicle (Veh). NS: Not Significant.

The nociceptive threshold was measured 15 minutes after EA stimulation.

One-way ANOVA followed by Bonferroni test (n= 5).
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Discussion 

The question of whether acupuncture can effectively produce 
analgesia has received a positive response from the scientific 
literature. However, some meta-analytic studies suggest otherwise 
[17-19]. These authors raise concerns because most evaluated clinical 
studies have not utilized randomized, double-blind designs. A 
significant challenge in acupuncture research is establishing a reliable 
negative control group or placebo. To address this issue, some studies 
implement dry needling, where the acupuncture point is needled 
without stimulation [20]. Other researchers propose using sham 
acupuncture as a control, involving electrical stimulation applied to 
a needle inserted in a nearby region but not at the acupuncture point 
itself [21].

Recent research on the effects of acupuncture in animals strongly 
supports the idea that acupuncture can produce antinociception when 
combined with stimulation of specific points [22-23]. Furthermore, 
several studies have utilized advanced imaging techniques, such 
as functional magnetic resonance imaging (fMRI) and positron 
emission tomography (PET), to evaluate how acupuncture activates 
related brain structures [24]. The findings indicate that when 
inhibitory pathways, such as those in the hypothalamus and brain 
stem (particularly the periaqueductal gray or PAG), are activated, 
there is a reduced activation in other areas, including the limbic 
system and amygdala. Therefore, it can now be considered a scientific 
fact that acupuncture has analgesic and antinociceptive effects.

The next step is to describe how acupuncture induces analgesia. 
Previous research has clarified several aspects of this process. Notably, 
early studies highlighted the ability of acupuncture to activate the 
opioidergic pathway [12,25,26]. This finding is further supported 
by research demonstrating the activation of opioidergic receptors 
in various supraspinal nuclei that play a role in the endogenous 
analgesic system [27].

The present study investigated the role of GABA and α2-
adrenergic receptors in the analgesic effects of electroacupuncture 
(EA) on orofacial pain in rats, specifically by stimulating 
the ST36 acupuncture point. The analgesic effect induced 
by electroacupuncture was partially blocked by the systemic 
administration of the α2-adrenergic antagonist yohimbine, but not 
by the GABAB antagonist saclofen. These findings suggest that 
the analgesia produced by electroacupuncture is partially mediated 
through α2-adrenergic receptors rather than GABA.

Previous studies’ findings regarding the effect of acupuncture on 
the noradrenergic pathway in achieving antinociception are highly 
controversial. Our study observed that the α2 receptor antagonist 
yohimbine reversed the antinociceptive effects of electroacupuncture 
(EA), but only at the beginning of the treatment. Given that the 
α2 receptor is activated by norepinephrine and is closely linked to 
the analgesic effects of this neurotransmitter, the results suggest 
that the noradrenergic pathway plays an initial role in the orofacial 
antinociception achieved through electroacupuncture at point ST36.

However, unlike the findings of this research, some studies 
suggest that acupuncture can more sustainably activate the 
noradrenergic pathway. This discrepancy may be attributed to certain 
methodological issues. Specifically, studies that reported positive 
outcomes for the noradrenergic pathway often utilized considerably 
high stimulus intensities, ranging from 2 to 20 mA, which is about 

10 to 100 times greater than the tolerance threshold for the animal 
subjects involved [13,28]. 

In contrast, our study employed methods that closely resemble 
the clinical application of acupuncture and allowed for stimulation 
within a more appropriate range for the animals. We used a 
stimulation intensity of 0.5 mA, considered a sub-threshold for 
mice [13]. This difference in intensity may account for the varying 
results, as previous data from our group indicated that increasing the 
intensity above threshold levels can activate analgesic effects through 
pathways that are not triggered at sub-threshold levels. 

Further comparative studies on stimulation intensities related to 
the other pathways investigated are needed to clarify this divergence 
more effectively. One study demonstrated that yohimbine inhibits the 
antinociceptive effects of acupuncture [11]. However, the observed 
antinociceptive action was attributed not to the acupuncture 
stimulation itself but rather to the application of bee venom at the 
ST36 point. In contrast, injecting a saline solution at the same point 
did not yield the same results. This indicates a clear difference in the 
stimulation methods, which may explain the discrepancies in the 
findings of the two studies.

Another study found that acupuncture at the ST36 point 
promoted antinociception alongside increased noradrenaline, 
histamine, and dopamine release in the ventrolateral region of 
the periaqueductal gray (PAG) [29]. However, this research lacks 
information on the intensity and frequency of stimulation, which 
hampers methodological comparisons with the current study. It 
has been established that modifications in these parameters can 
significantly influence the outcomes of experiments.

Despite the controversy surrounding this topic, some studies 
confirm these findings. One study involving trigeminal stimulation 
in rabbits found that acupuncture at a specific point can increase the 
animals’ pain threshold. In this case, yohimbine was also unable to 
inhibit this increase in threshold [11].

Therefore, while further research is needed on this subject, it 
can be suggested that the noradrenergic pathway may play a role in 
the initial orofacial antinociception achieved through subthreshold 
stimulation of the acupuncture point ST36. Additionally, other 
systems, such as opioids, endocannabinoids, and nitric oxide, may 
contribute to the longer-lasting antinociceptive effects produced by 
electroacupuncture (EA), as demonstrated in our previous studies 
[7-9].

Our group has demonstrated that the trigeminal nociceptive 
pathway may be influenced by acupuncture through its ability to 
activate the nitric oxide, opioid, and endocannabinoid systems. 
However, it is known that other pathways are also involved 
in this endogenous antinociceptive system. Consequently, the 
present study investigated whether GABA could play a role in the 
electroacupuncture (EA)-induced antinociception associated with 
orofacial pain.

Few studies link acupuncture’s effects to the modulation of 
the GABAergic pathway, and the situation is similar concerning 
acupuncture’s antinociceptive action [14,30]. However, these studies 
primarily used animal models with inflammatory pathological 
conditions, such as arthritis and neuropathic pain induced by nerve 
ligation. The physiological response in a healthy animal differs 
significantly from that in an animal suffering from a pathological 
condition, which may explain the divergence in results.
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To enhance our understanding of EA-induced analgesia, we 
conducted experiments to test the ability of EA at acupuncture point 
ST36 to activate the GABAergic pathway for achieving orofacial 
antinociception in rats. However, the results showed that neither 
the GABAB receptor antagonist saclofen nor the GABA reuptake 
inhibitor guvacine was able to alter the increase in the withdrawal 
threshold achieved through acupuncture.

Additionally, some studies suggest that acupuncture may reduce 
extracellular concentrations of GABA in the ventrolateral region of 
the globus pallidus, leading to cardiovascular changes through the 
activation of presynaptic CB1 cannabinoid receptors [31,32]. This 
could help explain the discrepancies observed in the findings. As 
demonstrated in our previous research [9], electroacupuncture (EA) 
can trigger a robust release of cannabinoids in central nervous system 
structures, including the hypothalamus and the periaqueductal gray 
(PAG), to produce antinociception. Suppose one of the cannabinoid 
actions in the PAG involves inhibiting the GABA pathway, as noted 
in the studies mentioned. In that case, evaluating the activation of 
this pathway becomes challenging, as it is inhibited by acupuncture 
through indirect processes involving endocannabinoids.

Conclusion

Based on the results obtained from our experiments and the 
findings reported in other studies on the subject, this study suggests 
that electroacupuncture at point ST36 is effective in producing 
orofacial antinociception in rats. The specific parameters used were 
a frequency of 100 Hz, an intensity of 0.5 mA, a pulse duration of 
100 ms, and a stimulation time of 20 minutes.

While the involvement of several endogenous systems in this 
effect has been demonstrated, this study specifically showed the 
involvement of α2 adrenoceptors, and that GABA is not involved. 
Despite being the subject of limited research, the mechanisms 
behind acupuncture-induced analgesia remain poorly understood 
within the framework of modern science. Therefore, further studies 
are needed to gain a more comprehensive understanding of the 
action mechanisms of this ancient technique.
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