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Acupuncture at ST-36, SP-6 and PC-6 and 
Different Disorders in Animal Models
Acupuncture and pain control

One of the basic concepts of traditional Chinese medicine is pain 
emergence from stagnation of energy [chi] and/or blood [Xue] flow 
along different meridians. From this point, acupuncture was arisen 
to remove the blockage and promote free flow of energy and blood 
over meridians and consequently suppress pain phenomena [1-3].

Acupuncture is frequently used to mitigate pain in different 
animal species [4,5]. Several clinical conditions like acute 
abdominal pain in large animals [6], pain of musculoskeletal and  

 
cervical neurological disorders in dogs [7], chronic back pain in 
performance horses [8], surgical pain in cattle, cats and dogs [9,10] 
have been managed with success using acupuncture. In veterinary 
studies, acupuncture was also successful in providing considerable 
analgesia against experimental pain [7,11,12]. As a pain control 
therapy, acupuncture is advantageous as it allows the treated 
patients to heal rather than suppress the existing signs along with 
being a minimally invasive and less risky therapy [4,13-15]. This 
could be supported by absent or minimal pain and discomfort 
when acupuncture treatment is used as well as limited, infrequent 
adverse effects which could be encountered [accidental needle 
breakage, hematoma and period of excess of energy or fatigue] [14]. 
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Among acupuncture points, ST-36 is an acupoint that is located 
at the stomach meridian [16] while SP-6 is an acupoint pertaining 
to spleen meridian [17]. The analgesic effect of both acupoints 
has been extensively investigated in veterinary studies. In this 
regard, laser acupuncture at ST-36 has been found to increase pain 
threshold in rabbits [18] and suppress visceral traction pain in rats 
[19]. Combined laser stimulation of ST-36 and LI-4 has also induced 
significant analgesia based on tooth pulp generated somatosensory 
evoked potential in rabbit [20]. Electroacupuncture at ST-36 in 
conjunction with Bladder [21,25,27] and Bai-hui has provided 
comparable rectal analgesia to butorphanol in horses with lesser 
hemodynamic and respiratory alterations [21]. 

In cats undergoing ovariohysterectomy, electroacupuncture 
at ST-36 along with GB-34 has been reported to induce greater 
reduction in the required isoflurane concentration and better 
stabilization of cardiorespiratory parameters relative to morphine 
[22]. For postoperative pain management, pharmacopuncture 
at ST-36, SP-6, GB-34and LIV-3 acupoints using a low dose of 
meloxicam [0.01mg/kg] produced similar analgesia to high dose 
given subcutaneously [0.1mg/kg] [23]. Electro acupuncture at 
ST-36 and SP-6 has showed an analgesic potential for control of 
acute postoperative pain in dogs [24]. Laser stimulation of both 
acupoints has also reduced postoperative analgesic requirements 
in cats undergoing ovariohysterectomy [25] (Figure 1).

Figure 1: Location of ST-36 and SP-6 acupoints in cats.The acupoint ST-36 is located 3 cun [1 cun = width of the last rib] distal to the lateral 
head of the fibula. The acupoint SP-6 is located 3 cun proximal to the medial malleolus, at the caudal border of the tibia, close to the medial 
saphenous vein [25].

Generally, the analgesic effect of acupuncture has been 
explained to be mediated by secretion of endogenous opioids 
such as endorphins, enkephalins, and dynorphins [at mu, delta 
and kappa receptors] [26-28]. Serotonin, dopamine, acetylcholine, 
norepinephrine, gamma-aminobutyric acid, substance P, 
glutamate, cyclic AMP, calcium ions, cholecystokinin octapeptide 
and endogenous cannabinoids have been also proposed for 
acupuncture-based analgesia [29,30]. Vasodilation with the 
concomitant increment in blood flow in the needled area has been 
also speculated to contribute to the analgesic effect of acupuncture 
[31]. As the analgesic mechanisms of acupuncture could differ 
between normal and hyperalgesic animals [28,32], well designed 
studies are still required to determine the exact mechanisms in 
different animals in both situations and also in different pain 
conditions especially in relation to ST-36 and SP-6 due to their 
pivotal role in analgesia.

Acupuncture and Neurological Disorders

Neurological disorders can induce pain and/or impaired 
function. Pain originates from stimulation of different types of 

pain receptors while impaired function is resulting from impaired 
electrical transmission of nerve impulses [33,34]. Acupuncture 
has been shown to have a curative effect on various neurological 
disorders and their undesirable consequences. Considering this, 
acupuncture has effectively alleviated pain and hind limb paresis 
and paralysis associated with intervertebral disk disease [33,35]. 
Seizures, distemper, facial paralysis, cervical vertebral instability, 
cauda equina syndrome and wobbler syndrome [33] have been also 
managed with success using acupuncture. In dogs with wobbler 
syndrome, electroacupuncture has been found to be superior 
to conventional treatment [36]. Acupuncture has the potential 
to resolve different functional impairments as it induces axonal 
regrowth, reduces the resistance and enhances electrical activity 
of injured tissues [37]. In animal models with cerebral ischemia, 
electroacupuncture was also able to protect the brain from the 
effects of ischemia and promote stem cell proliferation and improve 
the associated neurological deficits [38,39]. On these bases, recent 
reports have suggested that neurogenesis plays a pivotal role 
in beneficial effects of acupuncture against different neurologic 
conditions [40].
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In some neurological disorders, the role of ST36 has been 
previously investigated. In dogs with intervertebral disk disease, 
using dry needle acupuncture at ST-36, GB-30, GB-34 and bladder 
acupoints near the lesion and electroacupuncture at GV-2 and GV-7 
acupoints plus prednisone was more efficacious than prednisone 
alone to recover ambulation, suppress back pain and decrease 
relapse [41]. Moreover, in dogs with intervertebral disc disease, 
bee venom acupuncture at ST-36 in combination with some 
acupoints [bilateral LI 04, SI 03, KI 03, BL 23, BL 40, GB 30, GB 
34 and LR 03 with unilateral GV 01, Baihui and Ashi points] plus 
the conventional therapy [oral prednisone and carprofen] have 
effectively improved the pain and the functional numeric scale 
compared to conventional therapy alone [42]. The associated 
antinociception might be attributed to an increased secretion of IL-
10 and reduced expression of IL-6 that previously noted following 
bee venom acupuncture at ST36 and GV3 in rats with spinal cord 
compression [43].

The efficacy of bee venom acupuncture at ST-36 [2.5 mg/
kg] against cold allodynia was previously identified in rats. This 
antiallodynic effect was explained to be mediated by α2-adrenergic 
receptors rather than α1-adrenergic receptors [44,45]. Other 
receptors, such as α4β2 nicotinic acetylcholine receptors were 
also suggested as sites for the suppressive effect of bee venom 
acupuncture against cold allodynia in rats [46]. In a previous 
study [45], bee venom acupuncture at ST-36 [0.1 mg/kg] has also 
considerably reduced ipsilateral mechanical allodynia induced by 
oxaliplatin [10 mg/kg] injection in right hind leg of mice. In the same 
study, the α2-adrenergic receptors were considered the involved 
receptors whereas pre-injection of α2-adrenoceptor antagonist, 
yohimbine [25µg/mouse], into the spinal cord has completely 
blocked all of the resultant effects. In another study [47], bee venom 
acupuncture at ST-36 has also exerted a more pronounced effect 
relative to L11 against paclitaxel [a chemotherapy drug] associated 
neuropathic pain in rats. 

ST36 has a consistent effect on enhancing cell proliferation 
and neuronal differentiation [40]. In this regard, acupuncture at 
ST 36 has been reported to significantly increase cell proliferation 
in the dentate gyrus of hippocampus in diabetic rats [48]. Similar 
findings were also demonstrated in healthy rats following 
electroacupuncture at ST36 and GV20 [49]. Circulation through the 
primo vascular system has been suggested as one of possible ways 
through which stimulation of ST-36 could reach brain and induce 
neurogenesis [40,50, 51]. The neurogenic effect of ST36 could be 
further attributed to upregulation of brain-derived neurotrophic 
factor and activation of the cAMP response element-binding protein 
in the dentate gyrus of the studied rats. This explanation could be 
supported by the role of cAMP in proliferation, differentiation and 
survival of neuronal precursor cells as well as the role of brain-
derived neurotrophic factor in supporting the differentiation 

and survival of neurons [49]. Considering this along with role of 
impaired hippocampal neuron replacement as triggering factor for 
development of several neurologic disorders including epilepsy 
[52], future studies are warranted to evaluate acupuncture at 
ST36 as potential therapy for epilepsy in different animal species 
especially canines due to its high prevalence. Further studies can be 
also conducted in epileptic dogs to determine the combined effect 
of acupuncture at ST36 along with different acupoints [GB-20 GV-
23, GV-21, GV-20, GV-16, GV-14, auricular Shenmen, Yin-tang, LI-4, 
LIV-3, ST-40] which previously decreased frequency and severity of 
epileptic seizures in dogs [53].

In rats, electroacupuncture at ST-36 upregulated adrenaline 
levels in cerebral cortices and hippocampi [54]. Besides, adrenaline 
has been suggested to support stress-related memory processing 
due to its ability for enhancing hippocampal glucose metabolism 
after stress [55]. Hence, electroacupuncture at ST36 has been 
proposed as a suitable option for improving memory [54]. In the 
same context, laser acupuncture at GV-20 and HT-7 has significantly 
improved memory in rat with transient focal cerebral ischemia [via 
regulating gene expressions of brain-derived neurotrophic factor, 
B-cell lymphoma 2 [Bcl-2] and Bcl-2 associated X-protein [BAX] in 
the hippocampus] [56]. Due to importance of the previous findings, 
future studies are required to determine whether or not acupuncture 
at ST-36, GV-20 and HT-7 in dogs would produce similar findings to 
that previously detected in rats [54,55]. Accordingly, the proposed 
studies would reveal if acustimulation at ST-36 combined with GV-
20 and HT-7 could be a useful tool in improving training memory 
in guard dogs. 

Cerebral ischemia-reperfusion injury is an important area in 
which acupuncture was applied. In a previous study [57], laser 
acupuncture at ST-36 in combination with GV-20 and GV-2 has 
reduced cerebral ischemia-reperfusion injury in rats. Improving 
energy metabolism, up regulation of the expression of growth 
associated protein 43 [GAP-43] and serum superoxide dismutase 
[SOD] and down regulation of serum malondialdehyde [MDA] were 
the mechanisms underlying the beneficial effect of this acupuncture 
technique. Future studies could be conducted to determine if 
similar results would be obtained in other animal species which 
might be of great importance in animals subjected to brain injury.

Acupuncture at ST-36 has been reported to induce an integrated 
response from different brain areas including anterior cingulate 
cortex, ventrolateral prefrontal cortex, supplementary motor area, 
somatosensory cortex, occipital cortices and midbrain [58,59]. A 
more recent study [60], further supported the association between 
ST36 and motor area whereas acupuncture at ST36 has increased 
motor cortical excitation in human which evidenced by increased 
motor‐evoked potentials and decreased motor cortical inhibition. 
Motor‐evoked potential is a crude index for the overall excitability of 
cortex, spinal and corticospinal tract [61]. All of these could reflect 
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the ability of acupuncture at ST36 to induce excitation of cortical 
motor area and motor neurons of spinal cord. Accordingly, further 
investigations are required to determine the effect of acupuncture 
at ST36 on motor‐evoked potentials in animals especially in horses. 
If positive results were obtained, this acupuncture technique could 
be tried later to optimize motor function and subsequently recovery 
period [induce faster recovery from anesthesia with better quality 
in horses which has its own complications [62-64]. 

With respect to PC-6, in rats with experimentally induced 
epilepsy, electroacupuncture at PC-6 in combination with LI-11 
has attenuated the resultant epileptic seizures [65]. PC-6 has been 
also used for management of epilepsy, some behavioral problems 
and anxiety in small animals [66]. The anti-epileptic effect of PC-6 
could be partly explained by the ability of acupuncture to modulate 
different brain neurotransmitters like opioid peptides, serotonin, 
and g-aminobutyric acid [67]. Decreased glutamate levels in 
hippocampus following acupuncture at PC-6 might be another 
possible mechanism. This could be supported by the reported 
ability of increased number of glutamatergic receptors to cause an 
imbalance between excitation and inhibition, resulting in epileptic 
seizure [68]. Glutamatergic excitotoxicity has been also reported to 
have a critical role in pathogenesis of ischemic stroke [69]. Based 
on this, electroacupuncture at PC6 has been proposed as a feasible 
approach to treat ischemic stroke [54]. In feline, PC-6 and SP- 6 can 
be used to dispel heat, pacify the mind and promote smooth flow of 
Liver Qi. Liver Qi stagnation is incriminated in inducing heart fire 
and consequently different psychological diseases including over 
grooming [70]. Considering all of this, acupuncture at PC-6 and 
SP-6 might be useful in management of over grooming in felines.

Acupuncture and Musculoskeletal Disorders

Musculoskeletal disorders are a commonly encountered 
problem in dogs and cats. For many disorders, analgesic and anti- 
inflammatory medications would be either ineffective or produce 
side effects. Also, surgical interventions wouldn’t be beneficial or 
induce risks due to pre-existing conditions [71]. Considering this 
along with the increased clinical acceptance for using acupuncture 
for alleviating different musculoskeletal disorders in human [72], 
acupuncture has been applied for musculoskeletal disorders 
[mainly hip displasia and osteoarthritis] in dogs and cats. It has 
been successful in 79.6% of cases with animals getting better after 
2 to 43 acupuncture sessions [33]. 

Many studies have also proposed acupuncture as an alternative 
therapy for musculoskeletal disorders in many animal species 
[73-75]. For musculoskeletal pain, acupressure was more effective 
compared to usual physical therapy. It was also associated with less 
to no side effects compared to medicinal treatments [76]. In horses, 
electro acupuncture has been effective in reducing lameness score 
and increasing pain threshold with increased plasma β-endorphin 

concentration to be the principal pathway [11,77]. Also in horses, 
acupuncture has promoted both tissue repair and muscle buildup 
[78]. The strength of racing animals has been also boosted with 
acupuncture [6,79]. Acupuncture is also effective in management 
of exercise related impairments like chronic pain, arthritis and 
musculoskeletal injuries [80]. Analgesia secondary to endorphin 
release, increased local vasodilation, anti-inflammatory effects, 
enhanced health of the affected regions, release of trigger points 
and relief of stiffness are the mechanisms behind the beneficial 
effects of acupuncture on musculoskeletal disorders [71,80]. 
Despite the previously reported merits of acupuncture in 
several musculoskeletal conditions, there are conditions where 
acupuncture will not work alone. For example, in cases of fracture, 
surgical reduction must be carried out. Nevertheless, acupuncture 
can be used to suppress post-operative pain, promote healing, 
and reduce the possibility of post-operative arthritis in fractures 
involving the joints [14,81,82]. 

In dogs with full thickness split Achilles tendon, electro 
acupuncture [10 min/day for 2 weeks] at ST-36 along with GB-30 
and BL-40 was quite effective in promoting tendon healing and 
inducing rapid remodeling of collagenous fibers [83]. Enhanced 
tissue healing following acupuncture therapy could be attributed 
to increased secretion of peptides that causes vasodilation and 
improves blood flow [4,84,85].

For arthritis, electroacupuncture at ST-36 and GB-39 has been 
effective in inhibiting rheumatoid arthritis in rats by increasing 
expression of p53 while decreasing expression of mouse double 
minute 2 homolog [MDM2] [86]. These findings could be 
supported by previous studies denoting the pivotal role of p53 
on mitochondrial‑dependent apoptosis and the MDM2 associated 
cellular inflammation as well as its role as a negative regulator of 
p53 [87-91]. Also, in a previous study [4], traditional acupuncture 
at ST-36 along with ST-34 was successful in management of knee 
osteoarthritis in Owl monkey. Another acupuncture modality, BVA, 
was proven to be more effective than traditional acupuncture for 
pain relief associated with knee osteoarthritis in humans [92]. In 
another human study, BVA has markedly stimulated aromatase 
activation in osteoblast cells, enabled estrogen production by bone-
derived cells and thereby inhibited development of osteoarthritis 
[93]. Collectively, from the previous studies, it seems necessary to 
conduct future studies to assess the potential therapeutic effect 
of BVA at ST-36 on osteoarthritis in different animal species. 
Another acupoint on stomach meridian, ST-35 was suggested 
as a key point for knee disease whereas laser irradiation of this 
point has successfully treated osteoarthritis in mice [94] and rats 
[95]. Induction of heat shock protein [HSP] 70 in the arthritic 
chondrocytes [94] and decreased expression of inflammatory 
cytokines in the dorsal horn of spinal cord [95] were thought to 
be the underlying mechanisms. Based on this, further studies could 
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be also established to determine the protective effect of different 
acupuncture modalities at ST-36 along with ST-35 on osteoarthritic 
animals. 

In a published study [96], laser irradiation on ST-36 and KI-1 has 
been proved to be effective in inhibiting skeletal unloading induced 
bone loss in rats via systemic regulation. Low-level laser irradiation 
at SP-6 and ST-36 has also promoted longitudinal bone growth 
in rats by increasing bone growth rate and growth plate height 
[97]. Further studies are required to evaluate similar acupuncture 
techniques in different animal species rather than experimental 
animals. If positive results are obtained, these techniques could be 
evaluated later as adjunctive therapy for enhancing bone healing 
following fractures. The effect of laser acupuncture at ST-36 on 
hypoxia tolerance and inflammation reaction been also evaluated 
in mice. Improved tolerance to hypoxia and elevated levels of 
serum IL-1 were demonstrated after treatment [98]. Future 
studies are necessary to determine if comparable findings would 
be demonstrated in other animal species, especially horses. If so, 
this acupuncture protocol could be evaluated later for management 
of laminitis in horses where stagnant hypoxia is one of the major 
causes for development of this condition. 

Acupuncture and Gastrointestinal Disorders

From Chinese perspectives, several acupuncture points 
underlying skin zones and muscles distributions are related to 
specific internal organs. Stimulating these points subsequently 
stimulates cutaneous and muscle sensory afferents which affect 
both sympathetic and parasympathetic activity constituting what 
is called somatovisceral reflexes [99].

In small animal practice, acupuncture was beneficial in treatment 
of gastrointestinal motility problems [vomiting, diarrhea and 
constipation], feline obstipation syndrome, pancreatitis associated 
pain and inflammation, rectal prolapse and immunomodulation in 

infectious gastrointestinal diseases. Among acupuncture points, 
ST-36 has been found to have analgesic and spasmolytic effects 
on gastrointestinal tract, regulatory effect on gastric acidity and 
homeostatic effect on endocrine and metabolic disorders. Thus, 
ST-36 has been used to treat impactions, gastroenteritis and 
pancreatitis in small animals [66]. Further, ST-36 has been found 
to increase plasma gastrin in rabbits and dogs which mediated by 
b-endorphins and somatostatin [100]. Needle acupuncture at ST-36 
combined with BL-20 has been also effective in alleviating clinical 
signs and regulating digestive function in dogs with inflammatory 
bowel disease [101]. This was considered of great clinical relevance, 
given the lack of effective conventional treatments for this disorder 
in different animal species [102].

For assessment of acupuncture effects on gastrointestinal 
motility, studies have mainly focused on two key acupuncture 
points, ST-36 and PC-6 [66]. In this regard, the effect of manual or 
laser acupuncture at PC-6 or ST-36 on gastric motility in rats has 
been investigated and compared with other acupuncture points 
including CV-12 and BL-21. Results revealed that acustimulation 
of PC-6 or ST-36 has significantly increased gastric motility in rats 
while acustimulation of CV-12 or BL-21didnot produce similar 
effects [103]. On contrary, in a more recent study [104], manual 
acupuncture at PC-6 and ST-36 did not hasten gastrointestinal 
motility in healthy dogs [Figure 2]. Despite of this, clinically, 
acustimulation of ST-36 has been successful in treatment of 
impactions and ileus in small animals [66]. This discrepancy might 
be attributed to evaluation of acupuncture in dogs with normal 
rather than decreased gastrointestinal motility in the previous 
experimental study [104].

Figure 2: Location of PC-6 and ST-36 acupoints in dogs.The acupoint PC-6 is located at the medial side of thoracic limb, 3 cm proximal to the 
transverse carpal crease, in the groove between the flexor tendons [A]. The acupoint ST-36 is located at the craniolateral aspect of the pelvic 
limb distal to the stifle, lateral to the cranial aspect of the tibial crest, in the belly of the cranial tibialis muscle [B] [104].
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Needle acupuncture with four different acupuncture 
manipulations [reinforcing by twisting, reducing by twisting, 
reinforcing by lifting and thrusting and reducing by lifting and 
thrusting] has induced recovery of the gastric electrical frequency 
in rabbits with bradygastria [105]. Also, in another previous report, 
electroacupuncture at ST36 has demonstrated a bi-directional, 
modulatory effect on gastric electrical activity [106]. These findings 
could be supported by the reported efficacy of acupuncture in 
normalizing both hypomotility and hypermotility of gastrointestinal 
tract [66]. Considering all of this, future studies could be conducted 
to evaluate similar acupuncture techniques for management of 
spasmodic and impaction colic in horses. These studies would be of 
great clinical significance considering the high incidence of equine 
colic. Another important area to consider in equines is the paralytic 
ileus that can be encountered following atropine administration. 
Atropine can be used in both sedated and anesthetized horses to 
counteract bradycardia induced by α2-agonists, commonly used 
sedatives in equines [107]. For this, further studies could be also 
conducted to investigate if electroacupuncture at ST36 would be 
beneficial in eliminating intestinal ileus that might arise following 
atropine administration to horses.

The effect of acupuncture at SP-6 and ST-36 on intestinal 
myoelectric activity has been also evaluated in Wistar rats [108]. 
Results indicated that stimulating these points has a clear positive 
effect on intestinal myoelectric activity. Acupuncture points, SP-6 
and ST-36 have been also considered as key points for treatment of 
diarrhea in cats regardless of the etiology [66]. SP-6 has been also 
used for treatment of gingivitis in cats [70].

The modulatory effect of different acupoints on gastrointestinal 
motility has been explained in previous reports. In this context, the 
autonomic nervous system and increased vagal activity has been 
suggested as a possible mediator for ST-36 and PC-6 associated 
gastrointestinal effects in different animal models [103,104]. 
Increased vagal activity following acustimulation of PC-6 was 
further explained by its inhibitory effect on GABA transmission 
to the dorsal motor nucleus of the vagus which could reduce the 
inhibition of efferent vagal motor fiber [109]. The M-cholinoceptors 
and α-adrenoceptors have been also suggested as possible mediator 
for ST-36 associated effects on gastric electrical activity in an animal 
model [106].

Manual acupuncture at ST-36 and PC-6 along with different 
acupoints, PC-9, HT-9, LI-4, LI-11 and ST-40, has induced a 70% 
resolution of regurgitation and increased weight gain in dogs with 
idiopathic megaesophagus [66]. Regurgitation [gastroesophageal 
reflux] is also a common event in veterinary patients undergoing 
general anesthesia. For example, regurgitation has been reported to 
occur in 13.3 to 60% of dogs under general anesthesia [110-113]. 
Regurgitation can be complicated with post-anesthetic esophagitis, 

oesophageal strictures and aspiration pneumonia which can 
predispose to high morbidity and mortality rates [112,114-116]. 
On these bases, establishing a preventive approach for anesthesia 
associated regurgitation would be of great clinical significance. 
Considering this along with efficacy of the acupuncture at ST-
36, PC-6, PC-9, HT-9, LI-4, LI-11 and ST-40 in management of 
megaesophagus associated regurgitation in dogs [66]. Further 
studies are indeed to assess similar acupuncture protocol against 
anesthesia associated regurgitation in dogs. 

Nausea and vomiting are a common, stressful situation in 
veterinary patients for which acupuncture has been evaluated. 
In this regard, electroacupuncture at PC-6, ST-36 or BL-21 has 
been investigated against vasopressin-induced emesis in dogs. 
Electroacupuncture at PC6 not ST-36 or BL-21 has significantly 
reduced retching and vomiting episodes [117]. Electroacupuncture 
at PC-6 has been evaluated against morphine-related signs of 
nausea and vomiting in dogs [118]. Results indicated the efficacy of 
PC-6 acutherapy in reducing the number of vomiting and retching 
events as well as preventing an increase in severity of nausea 
following morphine administration. In contrast, in a more recent 
study, manual acupuncture at PC6 and ST36 did not alleviate nausea 
associated with lidocaine infusions in clinically normal dogs [119]. 
Different results might be attributed to using different forms of 
acupuncture that might elicit variable degrees of PC-6 stimulation 
or variable neural codes. The latter assumption could be supported 
by the ability of different acupuncture manipulations to generate 
distinct neural electrical codes [17]. 

Understanding mechanisms underlying the antiemetic 
effect of PC-6 is a crude tool to increase its clinical acceptance as 
antiemetic. Thus, some studies have focused on this subject. In a 
human study, evaluation of fMRI during PC-6 stimulation showed 
activation of brain regions affecting gastric myoelectrical activity, 
vagal modulation and cerebellar and vestibular activity which 
collectively involved in nausea and vomiting [120]. In another 
human study, the antiemetic effects of acupuncture were explained 
by changes in serotonin transmission [121]. For animal models, in 
dogs, central opioid pathway was the suggested mechanism behind 
the antiemetic effect of acupuncture at PC-6 [117]. Considering 
different mechanisms provided by human and animal studies. 
Further studies can be conducted to determine whether or not 
mechanisms rather than opioidergic mechanism mediate the 
antiemetic effect of PC-6 acustimulation in animals.

The acupoint PC-6 is located at the medial side of thoracic 
limb, 3 cm proximal to the transverse carpal crease, in the groove 
between the flexor tendons [A]. The acupoint ST-36 is located at the 
craniolateral aspect of the pelvic limb distal to the stifle, lateral to 
the cranial aspect of the tibial crest, in the belly of the cranial tibialis 
muscle [B] [104].
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Acupuncture and Cardiovascular Disorders

Acupuncture has been utilized in humans for treatment of 
different cardiovascular diseases such as hypertension, coronary 
artery disease and stroke. Despite the efficacy of pharmacotherapy 
in controlling blood pressure, it occasionally induces adverse effects 
such as hepatic and renal dysfunction and lethal arrhythmias. Thus, 
the involvement of acupuncture in treatment of hypertension was 
encouraged [122,123]. In animal studies, ST-36, SP-6 and PC-6 
were of the major acupoints that frequently applied to reduce 
blood pressure. Using these points, duration and course (can vary 
from 7 to 36 days depending on animal models and species) of 
acupuncture treatment should be properly adjusted for obtaining 
better results. Acupuncture modality and stimulation form should 
be also considered where low frequency in electroacupuncture or 
a moderate stimulation in needle acupuncture is recommended 
[122].

Electroacupuncture at ST-36 not PC-6 has been associated 
with increased arginine levels in rats, hippocampus [54]. l-arginine 
involves nitric oxide [NO] synthase, which is related to the 
generation of endogenous NO. l-arginine has induced vasodilation 
and its long-term oral administration has alleviated the clinical 
symptoms of cardiovascular disorders [124]. Elevated NO levels 
in acupoints has also induced vasodilation and increased local 
blood flow [125]. Considering all of that increased NO synthase and 
plasma concentrations of NO could mediate the regulatory effect of 
acupuncture at ST-36 on hypertension in different animal models. 
This could be further supported by the ability of electroacupuncture 
at GV20 (another acupoint) in reducing both systolic and diastolic 
blood pressure through enhanced arterial nitric oxide synthase 
expression and increased plasma nitric oxide concentration in 
hypertensive rats [126]. Unlike ST-36, the modulatory mechanisms 
of PC-6 and SP-6 on hypertension have been yet addressed. For this, 
further studies are indeed to investigate this. 

The effect of ST-36 and PC-6 on heart rate was explored in 
some animal studies. In this regard, in anesthetized rats, CO2 laser 
stimulation at PC-6 has increased heart rate while stimulation at 
ST-36 has the opposite effect [127]. In contrast, in a previous study 
[128], laser irradiation at PC-6 has reduced heart rate in cats. In 
rabbits with bradycardia, stimulation of PC-6 with 10.6 μm CO2 
laser has significantly improved bradycardia while the 650nm 
semiconductor laser did not produce similar effect [129,130]. The 
different effect of PC-6 on heart rate might be attributed to different 
species and different laser types involved in animal studies. The 
effect of laser acupuncture at PC-6 on heart rate was also time 
dependent where heart rate was significantly reduced following 
20 min of interstitial laser acupuncture without significant changes 
following 10 and 30 min [131]. 

After a period of myocardial ischemia, there is a high risk 
of development of potentially lethal cardiac arrhythmias. Thus, 
acupuncture was evaluated for management of this issue. In this 
regard, electroacupuncture of PC-6 and PC-5 in rats was found to be 
successful in reducing ischemia-reperfusion-mediated ventricular 
tachyarrhythmias as well as reducing the cardiac metabolic demand 
during ischemia [132]. Also in rabbits, electroacupuncture of PC-6 
and PC-5 has reduced myocardial ischemia-reperfusion injury 
and ventricular arrhythmias by inhibiting the cardiac sympathetic 
nervous system and modulating opioid and protein kinase 
c-dependent pathways [133]. On these bases, further studies are 
required to determine if electroacupuncture at PC-6 and PC-5 could 
produce similar cardioprotective effects in other animal species. 

In a related report [134], electroacupuncture of each of PC- 
6 and ST- 36 has been reported to exert an inhibitory effect on 
ventricular extrasystoles in rabbits. This effect was mediated by 
inhibition of the rostral ventrolateral medulla and decreasing the 
sympathetic outflow. The involved mechanisms were the activation 
of arcuate nucleus-ventral periaqueductal gray-medullary raphe 
pathway with subsequent release of endorphin, enkephalin, 
gamma-aminobutyric acid [GABA] and 5-hydroxytryptamine [5-
HT].

Atrial fibrillation is another type of arrhythmias for which 
acupuncture was also evaluated. In humans, acupuncture at PC-6, 
H-7, and UB-15 prevented the recurrence of atrial fibrillation after 
electrical cardioversion in patients with persistent atrial fibrillation 
[135]. Despite the significance of this finding, this acupuncture 
protocol hasn’t been evaluated against atrial fibrillation in animals. 
For this, future studies could be conducted to investigate this point. 

Acupuncture and Ocular Disorders

Acupuncture has been used for treatment of some 
ophthalmological disorders in cats such as conjunctivitis [secondary 
to cat flu or bacterial infections], dry eye and indolent ulcers and 
glaucoma. The local points that frequently used are LI-4, BL-1, BL-2, 
ST-1, ST-2, GB-1, TH- 23 and Yintang. Along with these points, LIV-
2 can be used for red eyes, BL 18 or BL 23 for dry eyes and BL 23 
and KI 3 for glaucoma [70]. Also in humans, acupuncture has been 
employed for management of some ocular disorders. In this regard, 
needle acupuncture at ST-36 and SP-6 combined with some other 
acupoints was found to be effective in reducing intraocular pressure 
in glaucoma patients by activating the autonomic nervous system 
[136]. In Rhesus monkeys with glaucoma, electroacupuncture 
at SP-6 along with other points involving SP-2&10 and ST-7 has 
also significantly decreased intraocular pressure [137]. Based on 
inclusion of ST-36 in acupuncture prescription for treatment of 
glaucoma in human [136] and lack of veterinary studies assessing 
its possible role in animal models, further studies should be 
conducted to investigate this.
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Also in humans, stimulating the vision-related acupuncture 
points around the orbits and on the limbs is known to increase 
blood flow through the supratrochlear artery, a branch of the 
ophthalmic artery, by inducing changes in vascular resistance 
[138]. Acupuncture at SP-6 along with LR-3, GV-20, Yintang, BL-2 
and GB-20 improved the vision in human subjects with prolonged 
visual evoked potential latency (physiological parameter used 
to objectively measure visual function and to reflect optic nerve 
functioning) [139]. Considering this, similar acupuncture protocol 
can be further investigated as therapeutic option in veterinary 
patients with impaired vision secondary to optic neuropathy.

Acupuncture and Hematobiochemical Parameters

The effect of acupuncture on hematological and 
biochemical parameters has been previously assessed in dogs. 
Electroacupuncture stimulation at GV-20, ST-36, SP-6 along with 
GV-6, BL-23, or TW 8, LU-1, GV-6 acupoints has significantly 
increased erythrocytes, leukocytes, neutrophils, packed cell 
volume, serum total proteins and globulin levels while significantly 
decreased lymphocyte counts and albumin levels [all returned 
to pre-stimulation level by 48-72 hours]. No significant changes 
were detected in hemoglobin concentration, coagulation time and 
electrolytes concentrations [140]. In another study, in rats with 
leucopenia, single and combined 10.6 μm laser and 650nm laser 
irradiation on ST-36 and GV-14 has boosted the recovery of white 
blood cell counts [141]. 

Acupuncture and Immune-Mediated Diseases

Acupuncture can stimulate the body’s immune response. For 
this, acupuncture was employed for treatment of different immune 
mediated diseases as feline leukemia virus and feline infectious 
peritonitis with ST 36, SP 6, GV20 and KI3 being the proposed 
points [70]. The acupoint, ST 36 was also considered as one of the 
top main immune regulation points beside GV-14, LI-4 and LI-11 
[142]. Laboratory studies have also proved the efficacy of ST-36 in 
enhancing immune status [143].

Both of ST 36 and SP 6 have been proposed for treatment of 
immune-mediated thrombocytopenia. Both points can be also 
used for treatment of autoimmune hemolytic anemia altogether 
with other points involving as BL 20, LI 10, BL 18, SP 10. Immune-
mediated polyarthritis and immune-mediated polyarthropathies 
can be also managed with acustimulation at ST 36 [142].

Acupuncture and Diabetes Mellitus

Diabetes mellitus is a prevalent metabolic disorder 
that complicates with various micro-vascular [Retinopathy, 
Nephropathy and Neuropathy] and macro-vascular [dyslipidemia, 
hyper-tension, coronary heart disease, stroke, peripheral vascular 
disease] diseases [144]. Despite medicinal treatment is convenient 
and effective, it is extremely costly in terms of longevity and certain 

treatments can lead to serious side effects [145,146]. Further, 
patients with poorly controlled type 2 diabetes who frequently 
use oral hypoglycemic agents often present with unstable glucose 
levels [147]. Hence, researchers have searched for complementary 
treatment methods (such as acupuncture) with no side effects 
to increase insulin sensitivity [148]. Acupuncture has been also 
proposed as a cost-effective treatment compared to everyday 
medication as well as for its efficacy in treating diabetes and 
preventing and managing its complications [149,150].

For treatment of diabetes using acupuncture therapy, in human, 
the effectiveness of electroacupuncture at ST-36 and CV-12 in type 
2 diabetic patients has been assessed. Results revealed the ability 
of electroacupuncture in lowering blood glucose levels, cholesterol 
level, free-fatty acid and body mass index and eliminating diabetic 
neuropathy [151,152].

In veterinary studies, in normal and streptozotozin [STZ]-
induced type 2 diabetic rats, electroacupuncture [15 Hz] at bilateral 
ST-36 has produced a hypoglycemic effect, mediated through β- 
endorphin and increased insulin secretion [153]. In STZ-induced 
diabetic rats, the hypoglycemic effect of electroacupuncture at 
ST-36 was also explained by cholinergic nerve stimulation [147]. 
Consistently, in another study in rats, electroacupuncture [15 Hz] 
at ST-36 has improved insulin sensitivity and/or increased insulin-
hypoglycemic activity by enhancing cholinergic nerve activity and 
increasing nitric oxide synthase activity [154]. In a related report, 
acu-tens stimulation [15HZ, 15MA, 5 sec pulse width for 5 minutes/ 
60 days] of ST-36 in STZ-induced diabetic rats has also significantly 
reduced blood glucose level and restored the body weight in treated 
rats compared to anti-diabetic drug. These findings were explained 
by stimulation of flow of Qi to balance Yin and Yang and utilization 
of energy due to the resultant muscle twitching during stimulation 
[155].

Another acupuncture modality, laser acupuncture has been 
also assessed against diabetes in some animal models. In this 
regard, in mice, optical fiber acupuncture at ST-36 has induced 
marked lowering of glucose and lipid concentrations [156]. Like 
ST-36, laser acupuncture at SP-6 in combination with BL-20 and 
BL-23, provided a regulatory effect on hyperglycemia and insulin 
resistance in type 2 diabetic rats [157]. Despite of investigating the 
hypoglycemic effect of acupuncture at SP-6 in combination with 
some acupoints, the combined effect of acustimulation at ST-36 
and SP-6 on hyperglycemia in different animal models has not been 
investigated so future studies are indeed to evaluate this. 

From human studies, data have shown the beneficial anti-
obesity effect of acupuncture which is the most modifiable risk 
factor for type 2 diabetes [158]. Different veterinary studies have 
also been established to determine the potential anti-obesity 
effect of acupuncture in rat models. In one of these studies, 
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pharmacopuncture at ST 36 and ST 25 has been effective in 
inducing weight loss in obese rats along with inducing favorable 
changes in glucose and cholesterol levels. In another study, laser 
acupuncture [30 J/cm2] at another acupoint, BL-23 reduced body 
weight and improved pituitary function in ovariectomized rats 
[159]. As the clinical efficacy of acupuncture treatment could be 
greatly improved by synergistic effects produced by compatibility 
of different acupoints [16]. We hypothesize that acustimulation 
of ST 36 and ST 25 in combination with BL-23 might produce a 
more prominent anti-obesity effect. Hence, several studies could 
focus on estimating the anti-obesity effect of these points in obese 
veterinary patients. 

Acupuncture and Reproductive Disorders

Studies have supported the use of acupuncture in equine 
disorders including anestrus, urine pooling, infertility and poor 
libido in stallions. Hormonal regulation before altered smooth 
muscle motility and general stress and/or pain relief from 
musculoskeletal or environmental conditions [160]. Low-frequency 
electrostimulation has been shown to increase ovarian blood flow 
via a reflex response involving the ovarian sympathetic nerves [12].

With respect to ST-36 and SP-6, electroacupuncture at ST36 or 
SP-6 can elevate gonadotropin-releasing hormone [GnRH] mRNA 
levels in the hypothalamus of female rats [161]. GnRH acts as a 
primary brain signal in the hypothalamic– pituitary–ovarian axis 
response to the release of follicle-stimulating hormone, luteinizing 
hormone, and neurotransmitters and neuropeptides such as GABA 
and glutamate [161,162]. Further studies are required to determine 
whether or not electroacupuncture at ST36 or SP-6 would have a 
similar effect to that previously reported in other animal species 
[161].

Acupuncture and Dermatological Disorders

Acupuncture has been used for treatment of several kinds of 
dermatologic problems in dogs [163,164]. As skin is associated with 
internal organ systems and reflecting pathologic processes that are 
either primary or shared with other tissues, dermatologic patients 
are always a difficult patient to treat [164]. For this, following 
acupuncture therapy, dogs and cats with skin diseases only showed 
improvement after 6-11 acupuncture sessions [33].

Autoimmune skin diseases are an important category for 
which acupuncture can be applied. Acupuncture stimulation at 
ST-36 in combination with other points [SP 10, BL 17, SP 9, ST 40, 
LI 10, ST 36, GV-3/4, Bai Hui] could be used for treatment of Qi-
Blood deficiency induced autoimmune skin diseases [142]. In a 
mouse model, bee venom acupuncture at BL40 acupoint proved 
to be effective in inhibiting synthesis of interleukin-4 and reducing 
levels of T helper cell type 1&2 cytokines in trimellitic anhydride-
induced skin impairment [165]. Bee venom injection therapy was 

also effective in inhibiting immune response [166]. On these bases, 
further investigations could be established to study the effect of 
bee venom acupuncture at ST-36 in autoimmune mediated skin 
diseases.
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