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Abstract: Pain is an unpleasant sensory and emotional experience in many diseases and is
often caused by intense or damaging stimuli. Pain negatively affects the quality of life and
increases high health expenditures. Drugs with analgesic properties are commonly used to
relieve pain, but these Western medications could be overwhelmed by side effects including
tolerance and addiction. Herbal medicines may provide alternative measures for pain man-
agement. In this review paper, after introduction of Chinese medicine theory and treatment
modality, emphasis is placed on the application of Chinese herbs and herbal formulations in
pain management. Three of the most commonly used herbs, i.e., Corydalis yanhusuo,
Ligusticum chuanxiong, and Aconitum carmichaeli, are reviewed. Subsequently, using this
ancient medical remedy, Chinese herbal formulation in treating common medical conditions
associated with pain, such as headache/migraine, chest pain, abdominal pain, low back pain,
neuropathic pain, osteoarthritis, and cancer pain, is presented. Chinese herbal medicines
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could be considered as a complementary and integrative approach in the modern
armamentarium in combating pain.

Keywords: Pain; Nociception; NSAIDS; Opioids; Herbal Medicine; Chinese Medicine;
Corydalis yanhusuo; Ligusticum chuanxiong; Aconitum carmichaeli; Chinese Herbal
Formulation; Review.

Introduction

Pain, associated with many medical conditions, is an unpleasant sensory and emotional
experience often caused by intense or damaging stimuli. Pain reduces the quality of life and
increases high health expenditures (Williams and Craig, 2016). Pain can be differentiated
into nociceptive pain, which represents an acute response to a mechanical insult or noxious
stimuli; inflammatory pain, which is associated with tissue damage and the infiltration of
immune cells; and pathological pain (neuropathic pain), which is caused by damage to the
nervous system (Woolf, 2010; Sommer, 2016). Pain sensation is transmitted by afferent
neurons from the periphery to the spinal cord and from there to the brain with feedback
loops modifying the input (Peirs and Seal, 2016).

Drugs with analgesic activities are commonly used to relieve pain. Analgesic drugs
act in various ways on the peripheral and central nervous systems. Painkillers include
acetaminophen, non-steroidal anti-inflammatory drugs (NSAIDs) such as the salicylates,
ibuprofen and COX-2 inhibitors, and opioid drugs such as morphine and oxycodone.
Current pain management strategies rely primarily on anti-inflammatory and anti-
nociceptive NSAIDs (Moore et al., 2015; Demsie et al., 2019). These drugs are the first
line of therapy against mild or moderate pain, followed, if unsuccessful, by the more potent
opioids. However, opioids are plagued by side effects and drug addiction. Opioids induce
sedation, nausea/vomiting, constipation, tolerance, physical dependence, and respiratory
depression (Martyn et al., 2019). Thus, searching for alternative measures, especially
botanicals, for pain management is critically important.

In the West, herbal medicines and other complementary and integrative remedies have
been used to treat pain symptoms. Most reported pain-relieving herbs are boswellia,
capsaicin, Devil’s claw, essential oils, feverfew, ginger, St. John’s Wort, turmeric, valerian
root, and willow bark (Everyday Health, 2019; Medical News Today, 2019). In this paper,
emphasis will be placed on the application of Chinese herbal medications in pain man-
agement. We will first introduce Chinese medicine theory and herbal medicine treatment
modality. The most commonly used Chinese medicinal herbs will be reviewed. Subse-
quently, using this ancient medical therapy, herbal treatment of variable medical conditions
associated with pain will be presented.

Traditional Chinese Medicine

Traditional Chinese Medicine (TCM) embodies a mixture of ancient philosophy, culture,
art, and science (Xiong et al., 2018; Huang et al., 2019; Luo et al., 2019). The
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Yin-Yang and Five-Element theories describe everything in the cosmos (Wang et al.,
2018c; Li et al., 2019). Today’s TCM practice still largely follows its original theory in
pain treatment.

In contrast to Western medicine’s organ systems and disease classification, TCM views
the human body as a whole (Xu et al., 2018b; Chen et al., 2019). According to TCM
theory, Qi or vital energy maintains the essential activities of the body. In contrast to
Western medicine painkillers on nociceptive receptors and pain pathways, TCM believes
pain can be caused by the obstructions of Qi, blood, body fluids, or the meridians, and cold
can also provoke and intensify the pain while heat can reverse it. TCM emphasizes the
individualization of pain conditions based on body balance and mind–body interaction
(Fung and Linn, 2015; Luo et al., 2019).

The most commonly used TCM pain treatment modes are herbs and
acupuncture (Lin et al., 2018; Luan et al., 2019). Herbal formula, or a TCM prescription, is
usually composed of a number of different herbs (Tomioka, 2017; Fang et al., 2018).
Acupuncture is also a very important TCM pain treatment modality (Cai and Shen,
2018; Pan et al., 2018), which is well accepted in the Western countries with
recognized efficacy (Patil et al., 2016; Wang et al., 2018b), but it will not be discussed in
this paper.

Commonly Used Chinese Herbs for Pain Management

Medicinal plants have been used in Chinese medicine, and some of these plants display
analgesic properties. These medicinal plants also offer an opportunity for identifying new
analgesic compounds in modern pharmaceutics. Finding new analgesics requires a strategy
that combines phytochemical purification and pharmacological analyses of the botanicals
in question. Three of most studied Chinese herbs with analgesic activities are
discussed below.

Corydalis yanhusuo

Corydalis Rhizome ( ), the dried root of Corydalis yanhusuo W.T. Wang, is an
important herb for its antinociceptive property in Chinese medicine practice. This botan-
ical, in its powder or decoction forms, has been widely used for treatment of pain and
inflammation. Based on TCM theory, C. yanhusuo invigorates the blood and alleviates
pain caused by blood stasis. This herb promotes the movement of Qi and alleviates pain
caused by the Qi stagnation that manifests with symptoms such as chest pain, abdominal
pain, and menstrual pain. C. yanhusuo may be used alone or in combination with other
appropriate Chinese herbs for better therapeutic effects (Wang et al., 2016b).

The chemical structures of several major constituents from C. yanhusuoare shown in
Fig. 1. Biological properties of C. yanhusuo are mainly associated with alkaloids such as
corydaline (Wu et al., 2018). Tetrahydropalmatine is an active ingredient, known to bind to
dopamine receptors, and it also has analgesic effects (Guo et al., 2014). Another analgesic
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alkaloid compound is dehydrocorybulbine, which is effective on inflammatory pain and
injury induced neuropathic pain with limited tolerance. The compound attenuates bone
cancer pain by shifting microglial polarization toward the M2 phenotype in the spinal cord
(Huo et al., 2018).

Ligusticum chuanxiong

Chuanxiong Rhizome ( ) is the dried rhizome of Ligusticum chuanxiong Hort., a
very commonly used botanical for invigorating blood circulation and eliminating
stasis (Chen et al., 2018b). L. chuanxiong promotes the movement of Qi for any blood
stasis pattern with pain and soreness in the head, chest, flanks, and hypochondria
(Peng et al., 2009).

L. chuanxiong is considered as a top selection for treating various types of headache,
migraine, and female disorders. L. chuanxiong is often used in gynecological problems
such as dysmenorrhea, amenorrhea, difficult labor, or lochioschesis (Yeh et al., 2007). The
herb is prescribed in combination with herbs including but not limited to Gastrodia elata,
Angelica dahurica, or Angelica sinensis (Zhan et al., 2013).

The chemical structures of major constituents of L. chuanxiong are shown in Fig. 2.
Phytochemical studies indicated that alkaloids, phthalides, and phenolic acids are the
predominant bioactive constituent groups of L. chuanxiong (Ran et al., 2011). Tetra-
methylpyrazine has various activities on cardiovascular system against ischemic stroke
due to antiplatelet aggregation and neuroprotective effects (Wang et al., 2017). Ligustilide
alleviates inflammatory pain partly through pro-inflammatory cytokine inhibition and
inhibits NFκB-mediated chemokines production in spinal astrocytes (Zhao et al., 2014;
Zhu et al., 2014). Ferulic acid possesses activities on neuropathic pain, potentially medi-
ated via amelioration of descending monoaminergic system that coupled with downstream
δ- and μ-opioid activities (Xu et al., 2016).

Figure 1. Chemical structures of major constituents in Corydalis yanhusuo.
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Aconitum carmichaeli

Aconiti Radix ( ), the dried principal root of Aconitum carmichaeli Debx., can be
applied to peripheral neuropathic pain and painful arthritis possibly due to its anti-
inflammatory actions in addition to other diseases (Feng et al., 2014; Liu et al., 2017). This
herb disperses cold, warms the channels, and thus alleviates pain for wind-damp-cold
painful obstruction, especially when the cold is predominant (Suzuki et al., 2016).

The chemical structures of major constituents of A. carmichaeli are shown in Fig. 3.
Several main aconite alkaloids, such as aconitine, hypaconitine, mesaconitine, and son-
gorine, are able to induce obvious antinociceptive effects in animal pain models. However,
their cardiotoxicity and neurotoxicity limit their clinical use (Singhuber et al., 2009).

Figure 2. Chemical structures of major constituents in Ligusticum chuanxiong.

Figure 3. Chemical structures of major constituents in Aconitum carmichaeli.
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Bulleyaconitine A is effective for treating chronic pain, including back pain and
neuropathic pain in patients with minimal side effects (Xie et al., 2018). This compound
inhibits long-term potentiation at C-fiber synapses in spinal dorsal horn and facilitates the
analgesic effect of morphine (Zhu et al., 2015; Xie et al., 2018). Lappaconitine exhibits
antinociception through directly stimulating spinal microglial dynorphin A expression
(Sun et al., 2018).

Pain Treatment for Common Disorders

Headache

Headache may occur on one or both sides of the head, and it may appear as a sharp pain, a
throbbing sensation, or a dull ache, while a tension-type headache is the most
common. Causes of headache may include dehydration, fatigue, stress, infection, side-
effects of medications, loud noises, and dental or sinus issues (Straube and Andreou,
2019). The prevalence of headache is really high in the United States where roughly 20%
men and women have been suffering from this disorder (Burch et al., 2018).

The efficacy and safety of Duliang Soft Capsule (DSC, ) were reported for
prophylactic treatment of chronic daily headache. DSC contains L. chuanxiong and
A. dahurica by a ratio of 1:4. In a multi-center-controlled study, 338 patients received
DSC, while 111 patients were assigned in the placebo group. The primary efficacy measure
was headache-free rate and the secondary efficacy measures included the change of
headache days, attacks, severity, analgesic usage, and quality of life. Following 4-week
treatment, there was a 17% difference in headache-free rate favoring DSC over placebo
(p < 0:01). No severe adverse effects were observed. Thus, DSC might be an effective
option for the prophylactive headache treatment of patients (Yu et al., 2015).

Chuanxiong Chadiao Powder (CXCP, ) is a well-known classic Chinese
herbal prescription in treating headache. CXCP contains L. chuanxiong, Mentha haplo-
calyx, Schizonepeta tenuifolia, and five other herbs. Using meta-analyses of 37 studies with
3,680 participants, data found significant effects of CXCP for reducing headache frequency
and duration and the total clinical effective rate (p < 0:01) without major adverse events.
However, for the data analysis, methodological flaws exist (Li et al., 2015).

Migraine

Migraine is another common headache, often affecting one side of the head. Migraine is a
recurring head aching with moderate to severe throbbing or pulsing pain, and it affects
approximately 10% of the adult population (Charles, 2017).

A controlled trial was conducted to assess whether Zhengtian Capsule (ZTC,
) was non-inferior to flunarizine (a calcium antagonist for the prophylaxis

of migraine) for prevention of migraine in adults. The ZTC is composed of 15 herbal
compositions, including L. chuanxiong, A. carmichaelii, and A. dahurica. 360 patients
were randomized in a 1:1 to receive either ZTC or flunarizine in 12-week intervention and
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4-week follow-up. The primary outcome measure was responder rate, and the secondary
outcome measures include migraine attack frequency and duration, visual analogue scale
(VAS) of pain, and analgesic use. Data indicated that ZTC was non-inferior to flunarizine
in responder rate at week 12 and follow-up period (both p < 0:01) with no severe adverse
events (Cao et al., 2016).

Chuanxiong Dingtong Granule (CXDT, ) is a Chinese medicinal drug
composed of nine herbs including L. chuanxiong, Cyathula officinalis, and Uncaria
rhynchophylla. The efficacy of CXDT for migraine patients with syndrome of liver wind and
blood stasis was reported. 150 migraine patients in a controlled study received CXDT
(n ¼ 99) plus necessary analgesics, or placebo (n ¼ 51) plus necessary analgesics for 12
weeks intervention and 4 weeks follow up. Outcome measures included migraine days,
frequency of attacks, analgesics consumption for acute treatment, andVAS for pain intensity.
Compared with the placebo, the CXDT group showed significant reduction in migraine days
and frequency of attacks at week 12 and follow-up period (p < 0:05). Also, there was a
reduction of VAS scores during the follow-up period. No significant differences between the
twogroups in analgesics consumption (Fu et al., 2012).However, likemany reportedChinese
herbal formula clinical studies, quality control of the testing herbs is a challenge issue.

Chest Pain

Chest pain may be a symptom of a number of serious disorders and can be differentiated
into heart related and non-heart related (Abrams, 2005). Only cardiac chest pain is referred
to as angina pectoris or angina and will be discussed below.

The Danlou Tablet (DLT, ) is a Chinese herbal formulation for patients with
coronary heart disease and angina, consisting of 10 botanicals including L. chuanxiong,
Salvia miltiorrhiza, and Trichosanthes kirilowii. One study investigated the cardiopro-
tection of DLT in 219 patients with acute coronary syndrome. The patients undergoing
percutaneous coronary intervention (PCI) were randomized in a 1:1 to receive either DLT
or placebo, and all the patients also received atorvastatin. The main endpoint was the
composite incidence of major adverse cardiac events (MACEs) within 30 days after PCI.
Data showed that the MACEs occurred in 22% of the DLT group and 34% in the placebo
group (p ¼ 0:06), but the incidence of MACEs at 90-day follow-up was significantly
decreased (24% vs. 37%, p < 0:05) (Wang et al., 2016a).

S. miltiorrhiza is widely used in treating cadiovascular diseases in China. Salvianolate,
composed of magnesium lithospermate B, rosmarinic acid, and lithospermic acid, is
clinically used in treating coronary heart disease (Dong et al., 2018). Salvianolate Injection
(SI) is widely used for cardiovascular and stroke patients (Qi et al., 2018). One review
paper evaluated SI in the treatment of unstable angina pectoris. A total of 22 RCTs with
2050 participants were included in the analysis, and the data indicated that the combined
use of SI and Western medicine can achieve a superior effect in angina pectoris total
effectiveness rate and the ECG improvement (both p < 0:01). Adverse events were
reported in 15 cases, but none were serious (Zhang et al., 2016a). Xinxuekang capsule
(XC, ) is a Chinese medicine oral drug for treating angina pectoris.
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A controlled study with over 700 patients with symptomatic chronic stable angina showed
that XC achieved overall better effectiveness compared to Compound Danshen Tablet
which also contain S. miltiorrhiza as a major ingredient (Yu et al., 2014).

Panax notoginseng is another well-known Chinese herbal medicine for several indications
including cardiovascular diseases, and P. notoginseng saponins (PNS) is the most important
active ingredients in this botanical (Xu et al., 2018a).A paper reviewed 17 studies and indicated
that PNS has promising therapeutic effects on symptom reduction, ECG improvement, and
nitroglycerin dose reduction (all p < 0:01) with a good safety record (Duan et al., 2018).

Abdominal Pain

Abdominal pain can be referred to as visceral pain or peritoneal pain. The most frequent
reasons for abdominal pain are gastroenteritis, ulcerative colitis, irritable bowel syndrome
(IBS), and urinary tract problems (Viniol et al., 2014).

A controlled trial aimed to determine the effects of the Jianpi Qingchang Decoction
(JQD, ) on the quality of life of patients with spleen deficiency and damp-
ness-heat syndrome with ulcerative colitis. The JQD is composed of nine herbs including
Astragalus membranaceus, Portulaca oleracea, and Codonopsis pilosula. 120 active
ulcerative colitis patients were randomly divided into JQD group and control group in 1:1
ratio. Patients in the control group received 5-amino salicylic acid. After an 8-week treat-
ment, differences in inflammatory bowel disease questionnaire (IBDQ) score and Sutherland
Disease Activity Index (DAI) values were compared between these two groups. Data showed
that after the treatment, the difference in IBDQ score between two groups were statistically
significant (p < 0:05) but the DAI decrease was not significant (Dai et al., 2017).

A controlled trial has been reported to compare the efficacy of the herb formulation
Tongxie ( ) vs. placebo or pinaverium (an antispasmodic agent) in reducing symp-
toms of IBS, a most common chronic gastrointestinal disorder. The Tongxie formula is a
combination of eight Chinese herbs such as Atractylodes macrocephalae, Paeonia lactiflora,
and Citrus Reticulata. 1044 adult patients with IBS (based on Rome III criteria) were
randomly assigned (1:1:1) to groups given Tongxie, placebo, or pinaverium (50 mg TID) for
4 weeks. Primary end points were significantly greater reductions in abdominal pain and
Bristol stool score. Secondary end points were reductions in pain and stool frequencies and
abdominal discomfort and its frequency. Subjects given Tongxie had significant reductions,
before vs. after the study period, in all symptoms assessed compared to placebo (p < 0:01). A
significantly higher proportion of patients given Tongxie had increased stool consistency
than patients given pinaverium (76% vs. 51%; p < 0:01), and a significantly higher pro-
portion of patients given Tongxie had fewer daily stools than subjects given pinaverium
(73% vs. 58%; p < 0:01). However, higher proportions of patients given pinaverium had
reduced pain and pain frequency than patients given Tongxie (64% vs. 51% and 70% vs.
59%, respectively). Tongxie likely can be considered as an effective integrative therapy for
patients with IBS who do not respond well to conventional therapies (Fan et al., 2017).

A recently published study reported the efficacy of another Chinese herbal formula for
treating diarrhea-predominant irritable bowel syndrome (IBS-D). 155 patients completed a
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4-week controlled trial, and patients in the herbal group received Tong-Xie-Yao-Fang
(TXYF, ) consisting of A. macrocephalae, P. lactiflora, C. Reticulata, and
Saposhnikovia divaricata. Significant differences for the symptom improvements were
observed (all p < 0:05) (Chen et al., 2018a).

Lower Back Pain

Lower back pain is a troublesome chronic condition all over the world. Although Western
medicine management is available, herbal medicines also play a role in treating it with or
without a combination use of acupuncture.

A review paper that selected 14 RCTs with 2050 participants showed that Capsicum
frutescens reduces pain more than a placebo. Additionally, Harpagophytum procumbens,
Salix alba, Symphytum officinale, Solidago chilensis, and lavender essential oil also seem
to reduce pain better than the placebo. No significant adverse events were noted in these
trials. However, well-designed trials are needed to test these herbal medicines compared
with current standard treatments (Gagnier et al., 2016).

A study aimed to assess the efficacy of topical rose oil in women with pregnancy-related
lower back pain. 120 women with pregnancy-related lower back pain were allocated to
three parallel groups to receive topical rose oil, placebo (carrier oil), or no intervention for
4 weeks. Significant decrease in pain intensity compared to placebo or no intervention was
observed (both p < 0:01) without any significant adverse effect (Shirazi et al., 2017).

Kampo medicine is widely prescribed and covered by health insurance in Japan. Gosha-
jinki-gan ( ), a Kampo formula consisting of 10 herbs including A. carmi-
chaelii, Rehmannia glutinosa, Cornus officinalis, Poria cocos, and Paeonia suffruticosa, is
commonly used to treat back pain. Significant relief of back pain was observed in an
observatory study, particularly in patients without any spine disease (Hamaguchi et al.,
2017). Another Kampo medicine, Shakuyaku-kanzo-to (Shao-Yao-Gan-Cao-Tang,

) has been used effectively for painful muscle cramps associated with lumbar
spinal stenosis (Takao et al., 2015).

Neuropathic Pain

Neuropathic pain, due to damage or disease in the peripheral and central nervous system, is
a common complication of cancer, diabetes, infection, and degenerative spine disorder
(Gilron et al., 2005). Various medications have been used in an attempt to treat neuropathic
pain but often achieve limited satisfaction. Chinese herbal medicines have been studied,
especially for diabetic patients suffering from neuropathic pain.

The effects on neuropathic pain in diabetic patients were reported by using a modified
Huangqi Guizhi Wuwu Tang (MHGWT, ). This herbal formulation
consists of seven herbs such as A. membranaceus, Cinnamomum cassia, and P. lactiflora.
112 diabetic participants were randomly assigned (1:1) to either the MHGWT group or
placebo group. Diabetic neuropathic pain was rated including the 15-item Short-Form Brief
Pain Inventory (SF-BPI) and the 17-item Short-Form McGill Pain Questionnaire
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(SF-MPQ). Nerve conduction studies were performed. After 12 weeks of treatment, the
SF-BPI and SF-MPQ scores of the MHGWT group were significantly reduced (both
p < 0:05), but the nerve conduction was not significantly changed (Tsai et al., 2013).

Diabetic peripheral neuropathy leads to numbness, loss of sensation, and often pain in
the extremities. Using a high dose of a traditional Chinese medicine, aconitum (including
both A. carmichaelii and A. kusnezoffii), in combination with MHGWT formula, was
assessed. In order to achieve stronger analgesic effects, the investigators increased the
aconitum dose from 15 to 120 g. The aconitum was boiled for 6–8 h, and licorice was also
used to reduce potential toxicities of aconitum. In the four reported cases, the patients’
neuropathic pain was remarkably reduced, and the EMG profile was also improved. Ad-
verse reactions were not observed even with a high dose of aconitum. The addition of
aconitum seemed to be a promising treatment for the well-being of patients with diabetic
peripheral neuropathic pain. Future controlled clinical trials using Chinese medicines
containing high dose of aconitum are warranted (Feng et al., 2014).

Osteoarthritis

A multicenter controlled trial was conducted to examine the efficacy and safety of
Huoluoxiaolingdan (HLXL, ), consisting of 11 herbs including C. yanhusuo,
L. chuanxiong, and Boswellia carterii, in patients with knee osteoarthritis. Eligible patients
who fulfilled American College of Rheumatology criteria were randomized to receive
either HLXL or placebo. Clinical assessments included measurement of knee pain and
function with the Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC), patient global assessment (PGA), and knee pain scores every 2 weeks. In the
first stage, 28 participants were randomized to receive either low-dose HLXL (2.4 g/day) or
placebo for 6 weeks. Since no statistical difference between the two groups was observed,
the study was then re-designed, and 92 patients were enrolled in the second stage and were
randomized to receive either high-dose HLXL up to 5.6 g/day for 8 weeks. Although
improvement was observed in the high dose HLXL group, no statistically significant
between-group differences were observed in this outcome study, and the study design
should be noted in future studies (Lao et al., 2015).

Duhuo Jisheng Decoction (DJD, ), a Chinese herbal recipe consisting of 15
commonly used herbs including L. chuanxiong, Angelica pubescens, and Taxillus chinensis,
is considered beneficial for controlling knee osteoarthritis-related symptoms in some Asian
countries. A review of 12 studies with 982 participants found that DJD combined with
glucosamine or DJD plus meloxicam and glucosamine had a more significant effect in
improving the WOMAC scores (both p < 0:01). Also, remarkable pain improvement when
DJD plus sodium hyaluronate injection was used (p < 0:01). However, some studies data
would be questionable due to low methodological quality (Zhang et al., 2016b).

A recent study provided evidence of efficacy of Xianlinggubao Capsule (XLGB,
) for treatment of osteoarthritis. XLGB is composed of six herbs including

Epimedium brevicornum, Dipsacus asper, and S. miltiorrhiza. Adults over 40 years old
diagnosed with osteoarthritis of the knee or hand were randomly assigned to the XLGB
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treatment group or control group. Main outcome measures were the changes in the numeric
pain rating scales (NPRS), WOMAC, and the Australian/Canadian Osteoarthritis Hand
Index (AUSCAN) scores from baseline to 6 months. In total, 534 patients (1:1 ratio) were
enrolled. Participants in the XLGB group exhibited significant improvement in NPRS,
WOMAC score, and AUSCAN score (all p < 0:01) compared to the control group, sug-
gesting that XLGB could be an alternative treatment for these patients (Wang et al., 2018a).

Others

Cancer pain may arise from a tumor compressing or infiltrating nearby tissue or by a
hormone imbalance or immune response. Radiotherapy, chemotherapy, and surgery may
also produce short or long lasting painful conditions. To manage the cancer pain in dif-
ferent body regions, Chinese herbs have been used in combination with chemotherapy in
cancer patients with noticeable results. Selected herbs, herbal formulations, or dietary
supplements were capable of reducing cancer pain including the post-operative symptoms
(Bardia et al., 2006; Qi et al., 2015).

Dysmenorrhea or menstrual cramps is one of common gynecological diseases, affecting
the normal work and quality of life of women. Chinese medicine theory provides an
understanding of the etiology and pathogenesis of dysmenorrhea, and herbal treatment of
dysmenorrhea has received various satisfactory results (Jia et al., 2006; Lee et al., 2016).

Summary

Drugs are commonly used to relieve pain in the West, but these medications inevitably
have side effects including tolerance and addiction. We discussed commonly used Chinese
medicinal herbs with analgesic effects which can be used alone or in combination with
other herbs to form herbal formulas based on traditional Chinese medicine theory. The
Chinese medicine formulations in treating variable common medical conditions associated
with pain were presented. Data from previous human studies suggested clinical effective-
ness of these herbal medicines with limited side effects. However, better botanical quality
control and improved clinical trial design and execution should be reflected in future RCTs
for further promoting Chinese medicine use in combating pain and related illnesses.

Acknowledgments

This work was supported by the grants of the National Natural Science Foundation of
China (81760711, 81460600 and 81603274), the State Scholarship Fund of China
Scholarship Council (201808360056), the Natural Science Foundation of Jiangxi Province,
China (20171BAB205100 and 20181BAB205080), the 111 Project from the Ministry of
Education of China and the State Administration of Foreign Experts Affairs of China
(B16046), the Fulbright Visiting Scholars Program from the U.S. Department of State
(PS00267280), and U.S. National Institutes of Health grants (AT004418 and
5P30DK042086).

HERBAL MEDICINES ON PAIN 11

A
m

. J
. C

hi
n.

 M
ed

. 2
02

0.
48

:1
-1

6.
 D

ow
nl

oa
de

d 
fr

om
 w

w
w

.w
or

ld
sc

ie
nt

if
ic

.c
om

by
 N

A
T

IO
N

A
L

 U
N

IV
E

R
SI

T
Y

 O
F 

SI
N

G
A

PO
R

E
 o

n 
03

/1
4/

20
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



References

Abrams, J. Chronic stable angina. N. Engl. J. Med. 352: 2524–2533, 2005.
Bardia, A., D.L. Barton, L.J. Prokop, B.A. Bauer and T.J. Moynihan. Efficacy of complementary and

alternative medicine therapies in relieving cancer pain: Aa systematic review. J. Clin. Oncol.
24: 5457–5464, 2006.

Burch, R., P. Rizzoli and E. Loder. The prevalence and impact of migraine and severe headache in the
United States: Figures and trends from government health studies. Headache 58: 496–505,
2018.

Cai, W. and W.D. Shen. Anti-apoptotic mechanisms of acupuncture in neurological diseases:
A review. Am. J. Chin. Med. 46: 515–535, 2018.

Cao, K., F. Han, A. Lin, W. Yang, J. Zhao, H. Zhang, Y. Ding, W. Xie, Y. Xu, T. Yu, X. Wang,
X. Yang, J. Zhou, Q. Hou, L. Yu and Y. Gao. Zhengtian Capsule versus flunarizine in patients
with migraine: A multi-center, double-blind, double dummy, randomized controlled, non-
inferior clinical trial. BMC Complement. Altern. Med. 16: 356, 2016.

Charles, A. Migraine. N. Engl. J. Med. 377: 553–556, 2017.
Chen, H., M. Yang, Z. Ning, W.L. Lam, Y.K. Zhao, W.F. Yeung, B.F. Ng, E.T. Ziea and L. Lao.

A guideline for randomized controlled trials of acupuncture. Am. J. Chin. Med. 47: 1–18,
2019.

Chen, M., T.C. Tang, Y. Wang, J. Shui, X.H. Xiao, X. Lan, P. Yu, C. Zhang, S.H. Wang, J. Yao,
H. Zheng and D.Q. Huang. Randomized clinical trial: Tong-Xie-Yao-Fang granules versus
placebo for patients with diarrhea-predominant irritable bowel syndrome. Aliment Pharmacol.
Ther. 48: 160–168, 2018a.

Chen, Z., C. Zhang, F. Gao, Q. Fu, C. Fu, Y. He and J. Zhang. A systematic review on the rhizome of
Ligusticum chuanxiong Hort. (Chuanxiong). Food Chem. Toxicol. 119: 309–325, 2018b.

Dai, Y.C., L. Zheng, Y.L. Zhang, X. Chen, D.L. Chen and Z.P. Tang. Effects of Jianpi Qingchang
decoction on the quality of life of patients with ulcerative colitis. A randomized controlled
trial. Medicine 96: 16, 2017.

Demsie, D.G., E.M. Yimer, A.H. Berhe, B.M. Altaye and D.F. Berhe. Anti-nociceptive and anti-
inflammatory activities of crude root extract and solvent fractions of Cucumis ficifolius in mice
model. J. Pain Res. 12: 1399–1409, 2019.

Dong, P., H. Hu, X. Guan, C.O.L. Ung, L. Shi, S. Han and S. Yu. Cost-consequence analysis of
salvianolate injection for the treatment of coronary heart disease. Chin. Med. 13: 28, 2018.

Duan, L., X. Xiong, J. Hu, Y. Liu and J. Wang. Efficacy and safety of oral Panax notoginseng
saponins for unstable angina patients: A meta-analysis and systematic review. Phytomedicine
47: 23–33, 2018.

Everyday Health. Herbal remedies for natural pain relief. https://www.everydayhealth.com/pain-
management/natural-pain-remedies.aspx. Accessed 26 July 2019.

Fan, H., L. Zheng, Y. Lai, W. Lu, Z. Yan, Q. Xiao, B. Li, M. Tang, D. Huang, Y. Wang, Z. Li,
Y. Mei, Z. Jiang, X. Liu, Q. Tang, D. Zuo, J. Ye, Y. Yang, H. Huang, Z. Tang and J. Xiao.
Tongxie formula reduces symptoms of irritable bowel syndrome. Clin. Gastroenterol.
Hepatol. 15: 1724–1732, 2017.

Fang, R., R. Wu, Q. Zuo, R. Yin, C. Zhang, C. Wang, Y. Guo, A.Y. Yang, W. Li, L. Lin and A.N.
Kong. Sophora flavescens containing-QYJD formula activates Nrf2 antioxidant response,
blocks cellular transformation and protects against DSS-induced colitis in mouse model. Am. J.
Chin. Med. 46: 1609–1623, 2018.

Feng, L., W.K. Liu, L. Deng, J.X. Tian and X.L. Tong. Clinical efficacy of aconitum-containing
traditional Chinese medicine for diabetic peripheral neuropathic pain. Am. J. Chin. Med. 42:
109–117, 2014.

12 Y. LUO et al.

A
m

. J
. C

hi
n.

 M
ed

. 2
02

0.
48

:1
-1

6.
 D

ow
nl

oa
de

d 
fr

om
 w

w
w

.w
or

ld
sc

ie
nt

if
ic

.c
om

by
 N

A
T

IO
N

A
L

 U
N

IV
E

R
SI

T
Y

 O
F 

SI
N

G
A

PO
R

E
 o

n 
03

/1
4/

20
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



Fu, C., L. Yu, Y. Zou, K. Cao, J. Zhao, H. Gong, S. Zhang, A. Lin, M. Dong, W. Yang, T. Li, L. He,
F. Su, R. Wu and D. Lin. Efficacy of Chuanxiong Ding Tong herbal formula granule in the
treatment and prophylactic of migraine patients: A randomized, double-blind, multicenter,
placebo-controlled trial. Evid. Based Complement. Alternat. Med. 2012: 967968, 2012.

Fung, F.Y. and Y.C. Linn. Developing traditional Chinese medicine in the era of evidence-based
medicine: Current evidences and challenges. Evid. Based Complement. Alternat. Med. 2015:
425037, 2015.

Gagnier, J.J., H. Oltean, M.W. van Tulder, B.M. Berman, C. Bombardier and C.B. Robbins. Herbal
medicine for low back pain: A cochrane review. Spine 41: 116–133, 2016.

Gilron, I., J.M. Bailey, D. Tu, R.R. Holden, D.F. Weaver and R.L. Houlden. Morphine, gabapentin,
or their combination for neuropathic pain. N. Engl. J. Med. 352: 1324–1334, 2005.

Guo, Z., Y. Man, X. Wang, H. Jin, X. Sun, X. Su, J. Hao and W. Mi. Levo-tetrahydropalmatine
attenuates oxaliplatin-induced mechanical hyperalgesia in mice. Sci. Rep. 4: 3905, 2014.

Hamaguchi, T., T. Yoshino, Y. Horiba and K. Watanabe. Goshajinkigan for low back pain: An
observational study. J. Altern. Complement. Med. 23: 208–213, 2017.

Huang, Y., J. Zhu, X. Lin, Y. Hong, Y. Feng and L. Shen. Potential of fatty oils from traditional
Chinese medicine in cancer therapy: A review for phytochemical, pharmacological and clinical
studies. Am. J. Chin. Med. 47: 727–750, 2019.

Huo, W., Y. Zhang, Y. Liu, Y. Lei, R. Sun, W. Zhang, Y. Huang, Y. Mao, C. Wang, Z. Ma and
X. Gu. Dehydrocorydaline attenuates bone cancer pain by shifting microglial M1/M2 polar-
ization toward the M2 phenotype. Mol. Pain 14: 1744806918781733, 2018.

Jia, W., X. Wang, D. Xu, A. Zhao and Y. Zhang. Common traditional Chinese medicinal herbs for
dysmenorrhea. Phytother. Res. 20: 819–824, 2006.

Lao, L., M. Hochberg, D.Y.W. Lee, A.M.K. Gilpin, H.H.S. Fong, P. Langenberg, K. Chen, E.K. Li,
L.S. Tam and B. Berman. Huo-Luo-Xiao-Ling (HLXL)-Dan, a traditional Chinese medicine,
for patients with osteoarthritis of the knee: A multi-site, randomized, double-blind, placebo-
controlled phase II clinical trial. Osteoarthritis Cartilage 23: 2102–2108, 2015.

Lee, H., T.Y. Choi, C.S. Myung, J.A. Lee and M.S. Lee. Herbal medicine (Shaofu Zhuyu decoction)
for treating primary dysmenorrhea: A systematic review of randomized clinical trials.
Maturitas 86: 64–73, 2016.

Li, J.H., X.P. Cao, J.J. Wei, L. Song, F.J. Liao, G.Q. Zheng and Y. Lin. Chuanxiong chadiao powder,
a famous Chinese herbal prescription, for headache: A systematic review and meta-analysis.
Complement. Ther. Med. 23: 577–590, 2015.

Li, L., H. Yao, J. Wang, Y. Li and Q. Wang. The role of Chinese medicine in health maintenance and
disease prevention: application of constitution theory. Am. J. Chin. Med. 47: 495–506, 2019.

Lin, J.G., Y.C. Lee, C.H. Tu, I. MacDonald, H.Y. Chung, S.T. Luo, S.Y. Hung and Y.H. Chen.
Histamine H1 receptor antagonists facilitate electroacupuncture analgesia. Am. J. Chin. Med.
46: 55–68, 2018.

Liu, S., F. Li, Y. Li, W. Li, J. Xu and H. Du. A review of traditional and current methods
used to potentially reduce toxicity of Aconitum roots in Traditional Chinese medicine.
J. Ethnopharmacol. 207: 237–250, 2017.

Luan, F., K. Han, M. Li, T. Zhang, D. Liu, L. Yu and H. Lv. Ethnomedicinal uses, phytochemistry,
pharmacology, and toxicology of species from the genus Ajuga L.: A systematic review. Am.
J. Chin. Med. 47: 959–1003, 2019.

Luo, Y., C.Z. Wang, J. Hesse-Fong, J.G. Lin and C.S. Yuan. Application of Chinese medicine in
acute and critical medical conditions. Am. J. Chin. Med. 47: 1223–1235, 2019.

Martyn, J.A.J., J. Mao and E.A. Bittner. Opioid tolerance in critical illness. N. Engl. J. Med. 380:
365–378, 2019.

Medical News Today. 12 natural ways to relieve pain. https://www.medicalnewstoday.com/articles/
324572.php. Accessed July 26, 2019.

HERBAL MEDICINES ON PAIN 13

A
m

. J
. C

hi
n.

 M
ed

. 2
02

0.
48

:1
-1

6.
 D

ow
nl

oa
de

d 
fr

om
 w

w
w

.w
or

ld
sc

ie
nt

if
ic

.c
om

by
 N

A
T

IO
N

A
L

 U
N

IV
E

R
SI

T
Y

 O
F 

SI
N

G
A

PO
R

E
 o

n 
03

/1
4/

20
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



Moore, R.A., P.J. Wiffen, S. Derry, T. Maguire, Y.M. Roy and L. Tyrrell. Non-prescription (OTC)
oral analgesics for acute pain-an overview of Cochrane reviews. Cochrane Database Syst. Rev.
11: CD010794, 2015.

Pan, H., R. Jin, M. Li, Z. Liu, Q. Xie and P. Wang. The Effectiveness of acupuncture for osteo-
porosis: A systematic review and meta-analysis. Am. J. Chin. Med. 46: 489–513, 2018.

Patil, S., S. Sen, M. Bral, S. Reddy, K.K. Bradley, E.M. Cornett, C.J. Fox and A.D. Kaye. The role of
acupuncture in pain management. Curr. Pain Headache Rep. 20: 22, 2016.

Peirs, C. and R.P. Seal. Neural circuits for pain: Recent advances and current views. Science 354:
578–584, 2016.

Peng, C., X. Xie, L. Wang, L. Guo and T. Hu. Pharmacodynamic action and mechanism of volatile
oil from Rhizoma Ligustici Chuanxiong Hort. on treating headache. Phytomedicine 16: 25–34,
2009.

Qi, F., L. Zhao, A. Zhou, B. Zhang, A. Li, Z. Wang and J. Han. The advantages of using traditional
Chinese medicine as an adjunctive therapy in the whole course of cancer treatment instead of
only terminal stage of cancer. Biosci. Trends 9: 16–34, 2015.

Qi, Y., C. Yu, L. Tang, S. Li and X. Sun. Patient characteristics associated with treatment response in
patients receiving salvianolate injection for stable angina. J. Evid. Based Med. 11: 83–88,
2018.

Ran, X., L. Ma, C. Peng, H. Zhang and L.P. Qin. Ligusticum chuanxiong Hort: A review of
chemistry and pharmacology. Pharm. Biol. 49: 1180–1189, 2011.

Shirazi, M., S. Mohebitabar, S. Bioos, M.S. Yekaninejad, R. Rahimi, Z. Shahpiri, F. Malekshahi and
F. Nejatbakhsh. The effect of topical Rosa damascena (rose) oil on pregnancy-related low back
pain: A randomized controlled clinical trial. J. Evid. Based Complementary Altern. Med. 22:
120–126, 2017.

Singhuber, J., M. Zhu, S. Prinz and B. Kopp. Aconitum in traditional Chinese medicine: A valuable
drug or an unpredictable risk? J. Ethnopharmacol. 126: 18–30, 2009.

Sommer, C. Exploring pain pathophysiology in patients. Science 354: 588–592, 2016.
Straube, A. and A. Andreou. Primary headaches during lifespan. J. Headache Pain 20: 35, 2019.
Sun, M.L., J.P. Ao, Y.R. Wang, Q. Huang, T.F. Li, X.Y. Li and Y.X. Wang. Lappaconitine, a C18-

diterpenoid alkaloid, exhibits antihypersensitivity in chronic pain through stimulation of spinal
dynorphin A expression. Psychopharmacology 235: 2559–2571, 2018.

Suzuki, T., K. Miyamoto, N. Yokoyama, M. Sugi, A. Kagioka, Y. Kitao, T. Adachi, M. Ohsawa,
H. Mizukami and T. Makino. Processed aconite root and its active ingredient neoline may
alleviate oxaliplatin-induced peripheral neuropathic pain. J. Ethnopharmacol. 186: 44–52,
2016.

Takao, Y., Y. Takaoka, A. Sugano, H. Sato, Y. Motoyama, M. Ohta, T. Nishimoto and S. Mizobuchi.
Shakuyaku-kanzo-to (Shao-Yao-Gan-Cao-Tang) as treatment of painful muscle cramps in
patients with lumbar spinal stenosis and its minimum effective dose. Kobe J. Med. Sci. 61:
E132–E137, 2015.

Tomioka, H. Usefulness of Chinese herbal medicines as host-directed therapeutics against myco-
bacterial infections: A review. Am. J. Chin. Med. 45: 1597–1611, 2017.

Tsai, C.I., T.C. Li, M.H. Chang, S.Y. Lin, I.T. Lee, C.H. Lee, T.Y. Wang and Y.C. Su. Chinese
medicinal formula (MHGWT) for relieving diabetic neuropathic pain: A randomized, double-
blind, placebo-controlled trial. Evid. Based Complement. Alternat. Med. 2013: 767498, 2013.

Viniol, A., C. Keunecke, T. Biroga, R. Stadje, K. Dornieden, S. Bösner, N. Donner-Banzhoff,
J. Haasenritter and A. Becker. Studies of the symptom abdominal pain — a systematic review
and meta-analysis. Fam. Pract. 31: 517–529, 2014.

Wang, F., L. Shi, Y. Zhang, K. Wang, F. Pei, H. Zhu, Z. Shi, T. Tao, Z. Li, P. Zeng, X. Wang, Q. Ji,
L. Qin and Q. Xue. A traditional herbal formula Xianlinggubao for pain control and function

14 Y. LUO et al.

A
m

. J
. C

hi
n.

 M
ed

. 2
02

0.
48

:1
-1

6.
 D

ow
nl

oa
de

d 
fr

om
 w

w
w

.w
or

ld
sc

ie
nt

if
ic

.c
om

by
 N

A
T

IO
N

A
L

 U
N

IV
E

R
SI

T
Y

 O
F 

SI
N

G
A

PO
R

E
 o

n 
03

/1
4/

20
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



improvement in patients with knee and hand osteoarthritis: A multicenter, randomized,
open-label, controlled trial. Evid. Based Complement. Alternat. Med. 2018: 1827528, 2018a.

Wang, H., G. Yang, S. Wang, X. Zheng, W. Zhang and Y. Li. The most commonly treated acu-
puncture indications in the United States: A cross-sectional study. Am. J. Chin. Med. 46: 1387–
1419, 2018b.

Wang, L., X. Zhao, S. Mao, S. Liu, X. Guo, L. Guo, T. Du, H. Yang, F. Zhao, K. Wu, H. Cong,
Y. Wu, P.C. Yang, K. Chen and M. Zhang. Efficacy of Danlou tablet in patients with non-ST
elevation acute coronary syndrome undergoing percutaneous coronary intervention: Results
from a multicentre, placebo-controlled, randomized trial. Evid. Based Complement. Alternat.
Med. 2016: 7960503, 2016a.

Wang, L., Y. Zhang, Z. Wang, N. Gong, T.D. Kweon, B. Vo, C. Wang, X. Zhang, J.Y. Chung,
A. Alachkar, X. Liang, D.Z. Luo and O. Civelli. The antinociceptive properties of the
Corydalis yanhusuo extract. PLoS One 11: e0162875, 2016b.

Wang, S., S. Long and W. Wu. Application of traditional Chinese medicines as personalized therapy
in human cancers. Am. J. Chin. Med. 46: 953–970, 2018c.

Wang, Z., Z. Zhou, X. Wei, M. Wang, B.O. Wang, Y. Zhang, X. He, Y. Sun, X. Wang, M. Sun,
Y. Zhang, X. Gong and F. Yi. Therapeutic potential of novel twin compounds containing
tetramethylpyrazine and carnitine substructures in experimental ischemic stroke. Oxid. Med.
Cell. Longev. 2017: 7191856, 2017.

Williams, A.C and K.D. Craig. Updating the definition of pain. Pain 157: 2420–2423, 2016.
Woolf, C.J. What is this thing called pain? J. Clin. Invest. 120: 3742–3744, 2010.
Wu, L., W. Zhang, X. Qiu, C. Wang, Y. Liu, Z. Wang, Y. Yu, R.D. Ye and Y. Zhang. Identification

of alkaloids from Corydalis yanhusuo W.T. Wang as dopamine D1 receptor antagonists by
using CRE-luciferase reporter gene assay. Molecules 23: 2585, 2018.

Xie, M.X., H.Q. Zhu, R.P. Pang, B.T. Wen and X.G. Liu. Mechanisms for therapeutic effect of
bulleyaconitine A on chronic pain. Mol. Pain 14: 1744806918797243, 2018.

Xiong, W., F.F. He, R.Y. You, J. Xiong, Y.M. Wang, C. Zhang, X.F. Meng and H. Su. Acupuncture
application in chronic kidney disease and its potential mechanisms. Am. J. Chin. Med. 46:
1169–1185, 2018.

Xu, Y., D. Lin, X. Yu, X. Xie, L. Wang, L. Lian, N. Fei, J. Chen, N. Zhu, G. Wang, X. Huang and
J. Pan. The antinociceptive effects of ferulic acid on neuropathic pain: Involvement of
descending monoaminergic system and opioid receptors. Oncotarget 7: 20455–20468, 2016.

Xu, Y., H.Y., Tan, S. Li, N. Wang and Y. Feng. Panax notoginseng for inflammation-related chronic
diseases: A review on the Modulations of multiple pathways. Am. J. Chin. Med. 46: 971–996,
2018a.

Xu, Z.H., Y.Y. Gao, H.T. Zhang, K.F. Ruan and Y. Feng. Progress in experimental and clinical
research of the diabetic retinopathy treatment using traditional Chinese medicine. Am. J. Chin.
Med. 1–27, 2018b.

Yeh, L.L., J.Y. Liu, K.S. Lin, Y.S. Liu, J.M. Chiou, K.Y. Liang, T.F. Tsai, L.H. Wang, C.T. Chen
and C.Y. Huang. A randomized placebo-controlled trial of a traditional Chinese herbal formula
in the treatment of primary dysmenorrhoea. PLoS One 2: e719, 2007.

Yu, S., Y. Hu, Q. Wan, J. Zhou, X. Liu, X. Qiao, X. Yang, J. Feng, K. Chen, X. Pan, Q. Yang,
L. Dou, M. Liu, Y. Chen, T. Yu, J. Yu, Z. Li, X. Bai and J. Duan. A multicenter, double-blind,
randomized, placebo-controlled trial to evaluate the efficacy and safety of Duliang Soft
Capsule in patients with chronic daily headache. Evid. Based Complement. Alternat. Med.
2015: 694061, 2015.

Yu, Y., S. Hu, G. Li, J. Xue, Z. Li, X. Liu, X. Yang, B. Dong, D. Wang, X. Wang, S. Liu, J. Liu,
B. Chen, L. Wang, S. Liu, Q. Chen, C. Shen, Z. Wang and Y. Wang. Comparative effec-
tiveness of Di’ao Xinxuekang capsule and Compound Danshen tablet in patients with
symptomatic chronic stable angina. Sci. Rep. 4: 7058, 2014.

HERBAL MEDICINES ON PAIN 15

A
m

. J
. C

hi
n.

 M
ed

. 2
02

0.
48

:1
-1

6.
 D

ow
nl

oa
de

d 
fr

om
 w

w
w

.w
or

ld
sc

ie
nt

if
ic

.c
om

by
 N

A
T

IO
N

A
L

 U
N

IV
E

R
SI

T
Y

 O
F 

SI
N

G
A

PO
R

E
 o

n 
03

/1
4/

20
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



Zhan, J.Y., K.Y. Zheng, K.Y. Zhu, W.L. Zhang, C.W. Bi, J.P. Chen, C.Y. Du, T.T. Dong, D.T. Lau
and K.W. Tsim. Importance of wine-treated Angelica Sinensis Radix in Si Wu Tang, a
traditional herbal formula for treating women’s ailments. Planta Med. 79: 533–537, 2013.

Zhang, D., J. Wu, S. Liu, X. Zhang and B. Zhang. Salvianolate injection in the treatment of unstable
angina pectoris: A systematic review and meta-analysis. Medicine 95: 51, 2016a.

Zhang, W., S. Wang, R. Zhang, Y. Zhang, X. Li, Y. Lin and X. Wei. Evidence of Chinese herbal
medicine Duhuo Jisheng decoction for knee osteoarthritis: A systematic review of randomized
clinical trials. BMJ Open 6: e008973, 2016b.

Zhao, L.X., B.C. Jiang, X.B. Wu, D.L. Cao and Y.J. Gao. Ligustilide attenuates inflammatory pain
via inhibition of NFκB-mediated chemokines production in spinal astrocytes. Eur. J. Neurosci.
39: 1391–1402, 2014.

Zhu, H.Q., J. Xu, K.F. Shen, R.P. Pang, X.H. Wei and X.G. Liu. Bulleyaconitine A depresses
neuropathic pain and potentiation at C-fiber synapses in spinal dorsal horn induced by pac-
litaxel in rats. Exp. Neurol. 273: 263–272, 2015.

Zhu, M.D., L.X. Zhao, X.T. Wang, Y.J. Gao and Z.J. Zhang. Ligustilide inhibits microglia-mediated
proinflammatory cytokines production and inflammatory pain. Brain Res. Bull. 109: 54–60,
2014.

16 Y. LUO et al.

A
m

. J
. C

hi
n.

 M
ed

. 2
02

0.
48

:1
-1

6.
 D

ow
nl

oa
de

d 
fr

om
 w

w
w

.w
or

ld
sc

ie
nt

if
ic

.c
om

by
 N

A
T

IO
N

A
L

 U
N

IV
E

R
SI

T
Y

 O
F 

SI
N

G
A

PO
R

E
 o

n 
03

/1
4/

20
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.


	Effects of Herbal Medicines on Pain Management
	Introduction
	Traditional Chinese Medicine
	Commonly Used Chinese Herbs for Pain Management
	Corydalis yanhusuo
	Ligusticum chuanxiong
	Aconitum carmichaeli

	Pain Treatment for Common Disorders
	Headache
	Migraine
	Chest Pain
	Abdominal Pain
	Lower Back Pain
	Neuropathic Pain
	Osteoarthritis
	Others

	Summary
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 900
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 900
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


