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ABSTRACT - Many clinical diseases are accompanied by the symptoms of pain, and the degree of pain is 
closely related to the patients’ suffering. Therefore, effectively relieving pain has become one of the vital 
concerns of clinical treatment and analgesic drug research. Non-opioid drugs are mainly used for the clinical 
treatment of mild to moderate pain, whereas opioid drugs are mainly used for treating moderate to severe pain. 
However, opioid drugs easily elicit adverse reactions, such as gastrointestinal discomfort, addiction, 
dependence, and so on. Traditional Chinese medicine and its active ingredients have unique advantages in the 
treatment of pain for quite a long time, and many analgesic drugs directly or indirectly were isolatiedfrom 
Chinese medicine or natural products, such as Liu Suan Yan Hu Suo Yi Su Pian and aspirin. With the 
development and modernization of research on herbal medicine more and more studies have been conducted 
on the active ingredients and mechanisms of traditional Chinese medicine analgesics. However, no review has 
been done on analgesic active components and their mechanisms. In this paper, 81 active components with 
clear chemical structure and definite analgesic effects in vivo and in vitro of traditional Chinese medicine and 
mechanisms of action reported in recent literatures are reviewed and summarized to provide reference for 
clinical analgesia and analgesics research. 
_______________________________________________________________________________________ 
 
INTRODUCTION 
 
The International Association for the Study of Pain 
revised the definition of pain as follows: Pain is a 
mutually recognizable somatic experience that 
reflects a person’s apprehension of threat to their 
bodily or existential integrity (1). Acute pain, which 
occurs as a response to a specific injury, has a 
biological importance and self-limiting character. By 
contrast, chronic pain is a disease state that may 
outlast the usual duration of recovery if 
accompanied with a disease or injury (2). Pain not 
only affects the quality of life and work efficiency, 
but also creates a huge financial burden, with a 
report showing that chronic pain alone costs as much 
as $635 billion a year in the United States (3). 
Pharmacotherapy is often used for pain relief. 

Non-opioid drugs are used in the treatment of 
mild to moderate pain, whereas non-opioid drugs are 
used for moderate to severe pain treatment (4). 
However, for most patients with pain, the analgesic 
effect of opioid drugs is limited, and their long-term 
use can lead to abuse, addiction, and overuse, with  

 
 
the latest data showing that about 16,000 overdose 
deaths associated with prescription opioids are 
reported each year, and the incidence of iatrogenic 
opioid dependence or abuse was 4.7% of those 
prescribed with opioids for pain (5-7). Traditional 
Chinese medicine (TCM) has been used in the 
treatment of pain for more than one thousand years, 
and scientists studying herbal medicines have found 
more than 800 kinds of TCM to be effective in 
relieving pain, while also creating several 
monomeric compounds to develop novel analgesic 
drugs. TCM has the advantages of good efficacy, is 
non-addictive, has less adverse reactions, and has an 
abundant supply, which attracted the attention of 
clinicians in the field of pain treatment. 
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With the increasingly progress of medicine and 
technology and the better understanding of natural 
medicine, the interest and acceptance of TCM have 
been increasing, and its role in health has been 
widely recognized in the world (8-10). In recent 
years, the exploration of TCM in analgesia has 
become one of the hotspots of modern Chinese 
medicine research. 

In modern pharmacological study, plenty of 
compounds with significant analgesic activity were 
isolated from TCM, including alkaloids, flavonoids, 
terpenoids,  aromatic compounds, coumarins, 
aliphaticnatural products, and lignans. In this paper, 
the analgesic effect and mechanism of these 
compounds are reviewed, to provide a reference for 
the development and utilization of TCM for 
analgesia. 
 
ANALGESICS BASED ON THE COMPOUNDS’ 
PHYTOCHEMISTRY 
Many classic analgesics, such as morphine, codeine, 
and aspirin are isolated from natural products. 
Therefore, the study on the analgesic effect and 
mechanisms of active components and the 

discoveries of new analgesic drugs from plants 
provide grounds for innovative research on analgesic 
drugs. 

Upon a literature survey we identified a total of 
81 compounds with significant analgesic activities, 
including 40 alkaloids, 15 flavonoids, 10 terpenoids, 
5 aromatic compounds, 8 coumarins, 2 
aliphaticnatural products, and 1 lignan. A compound 
may exist in a variety of herbal medicine, and we 
have summarized all its sources (Table 1). The 
structures of these compounds and their analgesic 
activities are shown in Figure. 1 
 
Alkaloids 
Alkaloids are a class of nitrogen heterocyclic 
compounds containing negative oxidized nitrogen 
atoms in biological organisms and are the most 
important analgesic compounds. Isoquinoline 
alkaloids (1-9), indole alkaloids (10-20), terpene 
alkaloids (21-29), pyridine and piperidine alkaloids 
(30-33), and amide alkaloids (34-40) were shown to 
have significant analgesic activity. 

 

Figure 1 continued… 
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Figure 1 Structures of analgesic compounds in TCM 

 

 
Flavonoids 
Flavonoids are formed in plants from the aromatic 
amino acids phenylalanine and malonate. The basic 
structure of flavonoids is the flavonoid nucleus, 
which consists of 15 carbon atoms labeled as the 
three rings of A, B, and C (C6–C3–C6). The various 
classes of flavonoids differ in the level of oxidation 
and the pattern of substitution of the C ring, whereas 
individual compounds within a class differ in the 
pattern of substitution of the A and B rings (11). 
Flavonoids (41-55) in TCM play an important role 
in analgesia, and have high application value and 
prospect. 
 
Terpenoids 
Terpenoids are the most structurally diverse class of 
plant natural products biosynthesized from isoprene 
units with a general formula of (C5H8)n. 
Terpenecompounds are the main components of 
volatile oils, also known as essential oils, and have 
wide physiological activities, such as expectorant, 
relieving cough, transpiration and analgesia. A total 
of 10 terpenoids (56-65) have been reported to show 
analgesic activities. 
 
Aromatic compounds 
Aromatic compounds are often used in cosmetics, 
consumer goods, and in the medical field. These 
compounds are widely found in Chinese herbal 
medicines, such as Paconia lactiflora, 
Saposhnikouia diuaricata, Cinnamomum japonicum, 
and so on, and some aromatic compounds (66-70) in 
TCM show good analgesic effect. 
 
 

Coumarins 
Coumarin is one of the most important natural 
organic compounds in nature products. Moreover, it 
has many biological activities, such as anti-HIV, 
anti-cancer, antihypertensive, anti-arrhythmia, anti-
osteoporosis, anti-asthmatic, antibacterial, and 
analgesic effects. Experiments showed that 
coumarin compounds, such as notopterol, 
columbianadin, daphnetin, decursinol, 7-
hydroxycoumarin, and osthole (71–78) have good 
analgesic effects. 
 
Aliphaticnatural products 
Aliphatic naturalproducts are an important class of 
compounds in the organic chemistry industry. They 
can be used in spices and in the preparation of some 
drugs according to their properties. Two aliphatic 
natural products, such as fumaric acid (79) isolated 
from Corydalis yanhusuo and embelin (80) isolated 
from Embelia oblongifolia, Ardisia crenata, and 
Embelia ribes, also showed good analgesic activities. 
 
Lignans 
Lignan is a class of secondary metabolite that is 
usually in the form of a glycoside and consists of 
two phenyl-propanoid molecules connected by 8-
8′carbon atoms. Liriodendrin (81) was the only 
lignan reported to have significant analgesic 
activity. 
 
ANALGESIC ACTIVITIES 
The analgesic activities of monomeric compounds 
isolated from TCM in vivo were studied. 
Experimental animal models of acute and chronic 
pains are the two major types of pain model for 
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studying analgesic effects. Studies of acute pain 
model include chemical stimuli, such as acetic acid, 
capsaicin, glutamate, acetylcholine, and p-
benzoquinone-writhing test, formalin test, and 
physical stimulation, such as hot or cold-plate test, 
tail-flick test, electrical stimulation test, Randall-
Selitto test, tail immersion test, Hargreaves test, and 
the mechanical von Frey test. Studies have shown 
that chronic pain are induced by chronic constriction 
injury (CCI), spared nerve injury(SNI), spinal cord 
injury (SCI), and partial sciatic nerve ligation 
(PSNL). Other types include paclitaxel-induced 
neuropathic pain, diabetic neuropathic pain, 
complete Freund’s adjuvant (CFA)-induced pain, 
LPS-induced inflammation pain, and cancer pain. 
The experimental studies on the analgesia of active 
compounds are summarized in Table 2. 
 
ANALGESIC MECHANISM 
Modern studies have shown that compounds isolated 
from TCM play a key role in the regulation of pain-
related signaling pathways (10). The mechanisms of 
analgesia could be roughly divided into the central 
nervous system to exert a central analgesic effect and 
through the peripheral nervous system to relieve 
pain by reducing the secretion of analgesic substance, 
alleviating the accumulation of local analgesic 
substances, increasing the release of peripheral 
endogenous analgesic matter, and regulating c-Fos 
genes. Moreover, some compounds relieve pain by 
inhibiting the process of inflammation.  
 
Activate opiate receptors and increase opioid 
peptide levels 
Opioid peptides (β-endorphin, encephalin, and 
dynorphin) are widely distributed in the 
hypothalamus, brain, and spinal cord. They bind to 
opioid receptors, μ (mu or MOP) receptor, δ (delta 
or DOP) receptor, and κ (kappa or KOP) receptor, 
and reduce the release of nociceptive substances and 
produce strong analgesic effects. 

p-Cymene, an aromatic monocyclic 
monoterpene, could found in the volatile oils of 
more than 100 plants and naturally occurs in over 
200 foods (12). The analgesic effects of p-cymene in 
tail-flick test was antagonized by naloxone (non-
selective antagonist of opioid receptors), naltrindole 
(δ-opioid receptor antagonist), nor-BNI (κ-opioid 
receptor antagonist), and CTOP (μ-opioid receptor 
antagonist). These suggested that the anti-
hyperalgesia of p-cymene maybe related to the 
opioid system (13). Naloxone and nor-NBI could 
antagonize the antinociceptive effect of menthol, 

which is a natural cooling product of peppermint and 
is widely used as an analgesic agent for pain 
conditions, such as sports injuries and arthritis, but 
CTOP, 7-benzylidenenal-trexone (δ1 antagonist) and 
naltriben (δ2 antagonist) could not. These suggest 
that menthol mediates analgesic properties through 
the selective activation of ҡ opioid receptors (14, 15). 

Capsaicin, the main ingredient in hot pepper, has 
an analgesic action in humans. Capsaicin 
significantly could increase the proopiomelanocortin 
mRNA levels in the arcuate nucleus of rats, 
suggesting that the analgesic effect of capsaicin 
couldbe associated with the increased activities of 
cerebral opioid systems (16). Quercetin which could 
be widely found in flowers, leaves, and fruits of 
plants and  found in more than 100 Chinese herbs, 
could relieve cancer pain and diabetic neuropathic 
pain via the opioid-dependent analgesic pathways 
(17). Curcumin, a yellow pigment extracted from 
zingiberaceous plants, has a wide range of 
therapeutic effects, such as anti-inflammatory, anti-
bacterial, anti-viral, anti-fungal, anti-tumor, 
antispasmodic, and hepatoprotective effects. 
Curcumin could relieve diabetic peripheral 
neuropathic pain, and its mechanism could be related 
to the opioid system (18). 

The analgesic effect of scotanamine B, an amide 
alkaloid from Scopolia tangutica, was recorded 
using the tail-flick assay and was reversed by 
naloxone. Scotanamine B displayed agonist activity 
at the μ receptor with an EC50 value of 7.3 Μm. 
Naloxone could also antagonize analgesic effects of 
govaniadine in the hot-plate test and the inhibition of 
paeoniflorin on bee venom-induced persistent 
spontaneous nociception (19-21). At the same time, 
naltrexone partially blocked analgesic effect in 
thehot-plate test of hesperidin (hesperetin-7-
rhamnoglucoside), which is the main flavonoid in 
sweet oranges and lemons with anti-inflammatory, 
sedative, and analgesic effects. Although the 
analgesic effect of hesperidin is mediated through 
opioid mechanisms, it does not directly bind to and 
activate μ opioid receptors and has no effect on the 
inward GIRK1/2 currents (22, 23). 

Bullatine A, a C20-diterpenoid alkaloid, is one of 
the main active components of Aconitum 
brachypodum. Bullatine A could reduce pain 
hypersensitivity in the rat model of neuropathic pain, 
inflammatory pain, diabetic neuropathic pain, or 
bone cancer pain but could not block the acute 
nociceptive response effectively under normal 
conditions. This alkaloid specifically stimulates the 
expression of dynorphin A in spinal microglia in 
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vivo and in the cultured primary microglia in vitro. 
The stimulatory effect of bullatine A was completely 
inhibited by the microglial inhibitor minocycline, 
and its spinal anti-allodynic effects were completely 
blocked by intrathecal injection of minocycline, the 
specific dynorphin A antiserum, and the selective ҡ-
opioid receptor antagonist. Thus, the expression of 
spinal microglial dynorphin A could be stimulated to 
mediate bullatine A anti-nociception under the pain 
hypersensitivity conditions (24). 
 
Affect cholinergic nerve system 
The two types of cholinergic receptors are 
muscarinic (M) receptors and nicotinic (N) receptors. 
M cholinergic receptors are divided into five 
subtypes, M1-M5 and M2/M4 receptors are involved 
in mediating muscarinic analgesia. In addition, the 
agonists of nicotinic and muscarinic acetylcholine 
receptors are being evaluated as candidate analgesics 
and may represent a new therapeutic strategy for the 
treatment of pain (25). 

Matrine, along with lupinine, sparteine, and 
cytosine, is a typical lupine alkaloid that could be 
found in many leguminous plants, especially 
Sophoras pecies. Hot-plate test results showed that 
muscarinic receptor antagonists atropine (5 mg/kg 
i.p.) and pirenzepine (0.1 μg/mouse i.c.v.) and 
acetylcholine depletor hemicholinium-3 (1 
μg/mouse i.c.v.) can attenuate the analgesic effect 
produced by (+)-matrine (10 mg/kg s.c.), whereas 
the opioid receptor antagonist naloxone (2 mg/kg 
i.p.), dopamine D2 receptor agonist (-)-quinpirole 
(0.1 mg/kg i.p.), or catecholamine depletor reserpine 
(2.5 mg/kg i.p.) cannot. Meanwhile, radioligand 
binding assay results showed that (+)-matrine 
exhibits no affinity for μ, ҡ, and δ-opioid receptors. 
Hence, (+)-matrine exerted its analgesic effect by 
increasing cholinergic activation in the central 
nervous system rather than by acting on opioid 
receptors directly (26). 

Previous studies suggested that huperzine A, a 
natural plant alkaloid isolated from Huperzia serrata, 
is a potent analgesic with few side effects. In 2015, 
results of the conditioned place preference 
behavioral assay showed that huperzine A could 
attenuate mechanical allodynia induced by 
peripheral nerve injury, and this effect was blocked 
by the M-receptor antagonist atropine. Furthermore, 
ambenonium chloride, a competitive inhibitor of 
acetylcholinesterase, also increased paw-withdrawal 
threshold, but failed to induce place preference in 
conditioned place preference. Therefore, 
acetylcholinesterase in both the peripheral and 

central nervous systems were involved in the 
regulation of mechanical allodynia by huperzine A 
(27). 
 
Affect central catecholaminergic system 
Central catecholaminergic systems mainly include 
norepinephrine (NE), adrenaline (Adr), dopamine 
(DA), and so on, which are not only 
neurotransmitters, but also can cause pain directly 
and participate in pain and analgesia. In the 
peripheral nervous system, they stimulate sensory 
nerve endings and cause pain as pronociceptives 
through second messenger action on the local and 
paracrine signaling. In the central nervous system, 
they have inhibitory and excitatory effects on the 
neurons. However, the inhibition effect is the main 
factor resulted in pain threshold is raised. 

Mesaconitine is a principal alkaloid from 
Aconitum carmichaeli and Aconitum kusnezoffii. 
The analgesic effect of mesaconitine was decreased 
by α-methyl-p-tyrosine, 6-hydroxydopamine, 
diethyldithiocarbamate, disulfiram, and reserpine, 
and was increased by methamphetamine and 
norepinephrine. In addition, mesaconitine promoted 
the α-methyl-p-tyrosine-induced decrease in 
norepinephrine levels in hippocampus, medulla 
oblongata plus pons, and spinal cord. Thus, the 
analgesic activity mediated by mesaconitine is 
closely related to responses involving thecentral 
catecholaminergic system, in particular, the 
noradrenergic system (28). Mesaconitine increases 
the excitabilities in rat hippocampal pyramidal cells 
by enhancing the extraneuronal noradrenaline level 
through inhibition of noradrenaline uptake (29). 
Results of tail-immersion and hot-plate tests showed 
that pretreatment with 6-hydroxydopamine (50 μg, 
i.c.v. or 20 μg, i.t.) or 5,7-dihydroxytryptamine (80 
μg, i.c.v. or 20 μg, i.t.) couldclearly reduce 
lappaconitine, an important bisnorditerpenoid 
alkaloid. Meanwhile, the analgesic effect of 
lappaconitine (i.c.v.) could be reduced by 
pretreatment with β-adrenergic antagonist timolol. 
The i.t. administration of lappaconitine induces a 
strong analgesic effect, which can be reduced by 
pretreatment with α-adrenergic antagonist 
phenoxybenzamine. These data suggested that 
central norepinephrine influences the analgesic 
effect of lappaconitine and these pathways are 
mediated by the expression of β-adrenoceptors and 
α-adrenoceptors in the spinal cord (30).  

Paeoniflorin and albiflorin have obvious 
analgesic effect in tail-pressure test in diabetic mice 
shown by measuring the struggling behavior as an 
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index of threshold. Yohimbine, an α2-adrenoceptor 
antagonist, could abolish completely the 
antinociceptive effect of paeoniflorin, and albiflorin 
increased noradrenaline release and activatedα2-
adrenoceptor to modulate spinal nociceptive 
transmission in diabetic neuropathy (31). 

Moreover, levo-tetrahydropalmatine, a 
tetrahydroprotoberberine isoquinoline alkaloid, is a 
primary active constituent from the genus Corydalis. 
Levo-tetrahydropalmatine does not influence motor 
function but exerts antihyperalgesic effects that can 
be abolished by a dopamine D1 receptor antagonist 
SCH23390 (0.02 mg/kg). Thus, this alkaloid 
improves mechanical hyperalgesia by enhancing 
dopaminergic transmission mediated by dopamine 
D1 receptor (32). 
 
Increase the content of 5-hydroxytryptamine (5-
HT) 
5-HT is one of the main neurotransmitters involved 
in the descending control of pain or emotion in the 
central nervous system and it works by binding with 
specific 5-HT receptors (33). The analgesic effect of 
lappaconitine was reduced by pretreatment with 
ketanserin, a 5-HT2 antagonist, and mianserin, a 5-
HT1 antagonist. Thus, the analgesic mechanism of 
lappaconitine may be related to the 5-HT2 receptor 
in the brain and the 5-HT1 receptor in the spinal cord 
(30). 

Acacetin (5, 7-dihydroxy-4-methoxyflavone), a 
bioflavonoid compound, was reported to possess 
antiperoxidative, anti-inflammatory, and 
antiplasmodial activities. WAY100635, a selective 
5-HT1A receptor antagonist, partially reduced the 
antinociceptive response of acacetin in the acetic 
acid-induced writhing test. 5-HT1A seems to be 
involved in the mechanism of acacetin analgesia 
(34). Besides, quercetin also could alleviate arthritis 
pain by mediating by serotonin 5-HT1A receptors 
(35). 
 
Inhibite neurotransmitter γ-aminobutyric acid 
(GABA) 
GABA, the major inhibitory neurotransmitter in the 
central nervous system, has three types of receptors, 
namely, GABAA, GABAB, and GABAC. The 
dysfunction or deficiency of GABAergic system is 
associated with epilepsy, pain, and anxiety (36). 
Recent studies have demonstrated in a rat model of 
neuropathic pain that the GABAA receptor 
antagonist bicuculine dose-dependently blocked the 
antinociceptive effects of sinomenine, a main 
bioactive ingredient in Sinomenium acutum, which 

is well known to have anti-rheumatism and 
immunomodulatory effects (37). 

Chrysin (5, 7-dihydroxyflavone) is a natural 
flavone commonly found in many plants with a wide 
range of biological activities, including antioxidant, 
anti-allergic, anxiolytic, and vasorelaxant activities. 
Tail-immersion tests also show that chrysin has 
significant analgesic activity, which can be 
significantly and dose-dependently suppressed by 
pretreatment with flumazenil, a specific antagonist 
for benzodiazepine sites associated with GABAA 

receptors and with bicuculline, a GABAA receptor 
antagonist. These results indicate that the analgesic 
effect of chrysin is acted on GABAA receptors (38). 

Another study showed that the oxymatrine-
carbenoxolone sodium inclusion compound had 
obvious analgesic effect in the hot-plate test, tail 
immersion test, acetic acid induced abdominal 
constriction, and formalin-induced pain, and 
simultaneously increased the GABAA α1 receptor 
expression in the spinal cord, the cerebral cortex, and 
the hippocampal region of mice (39). 
 
Regulate ion channels 
Calcium ion (Ca2+) overload and Na+ currents are 
instrumental in the etiology of pain and neuropathy. 
Ca2+ enters into cells by different ways including 
cation channels, chemical channels, and voltage 
gated calcium channels. Furthermore, the two types 
of neuronal voltage-gated Na+ channels are 
tetrodotoxin-sensitive and tetrodotoxin-resistant. 
Studies show that Na+ channels have demonstrated a 
great involvement in inflammatory pain and in pain 
sensation (36,40).  

Rhoifoline A, a benzodihydropyridine alkaloid 
obtained from Zanthoxylum nitidum, could inhibit 
the chemical nociception induced by acetic acid and 
formalin, the thermal nociception in the hot-plate 
test and tail-flick test. The analgesic effect of 
rhoifoline A was significantly antagonized by 
nimodipine, a blocker of L-type Ca2+ channels in the 
hot-plate test. Therefore, the analgesic mechanism of 
rhoifoline A possibly involved L-type Ca2+ channels 
(41). 

Hyperin, an important natural product, has anti-
inflammatory, antispasmodic, diuretic, antitussive, 
antihypertensive, cholesterol-lowering, central 
analgesic, cardio-cerebral vascular protection, and 
other physiological activities. Low or high-calcium 
can significantly strengthen or antagonize the 
inhibitory effect of hyperin on nerve discharge-
induced histamine and potassium chloride. A23187, 
which promotes the influx of Ca2+, could antagonize 
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the effect of hyperin. These findings suggest that the 
analgesia of hyperin is closely related to the 
reduction of Ca2+ influx of sensory nerve endings 
(42). Sinomenine suppressed formalin-induced pain 
behavior only in the first phase, but not the second 
phase. Sinomenine also significantly reduced 
voltage gated sodium currents in a dose-dependent 
manner (IC50=2.3±0.2 mM), suggesting that 
sinomenine has a peripheral analgesic effect (43). 

Oxymatrine, a natural quinolizidine alkaloid, is 
the main basic constituent derived from the root of 
Sophora flavescens and the seeds of Sophora 
alopecuroides. The inhibition of voltage-activated 
K+ channel plays an important role in the analgesic 
effect of oxymatrine. Meanwhile, oxymatrine could 
decrease Ca2

+ in cultured dorsal root ganalia neurons, 
decrease protein expression levels of Cav2.2 in the 
brain tissue, and increase protein expression levels 
of Cav2.2 in dorsal root ganalia tissues (44, 45). 

Tetrandrine is a bisbenzylisoquinoline alkaloid, 
which mainly exists in Menispermaceae. Previous 
studies have shown that it possessed antiarrhythmic, 
antihypertensive, cardioprotective, antitumorigenic, 
anti-inflammatory, and analgesic effects (47). The 
analgesic effect of tetrandrine could be significantly 
antagonized by CaCl2 through 
intracerebroventricular or intraperitoneal 
administration. On the contrary, EGTA could 
enhance the analgesic effect of tetrandrine, 
suggesting that the analgesic mechanism of 
tetrandrine might be related to calcium antagonists 
(47). 

A study showed that menthol decreased 
inflammatory pain induced by CFA in a dose-
dependent manner, and formalin-induced 
spontaneous nocifensive behavior. Menthol blocked 
voltage-gated sodium channels and voltage-gated 
calcium channels in a voltage-, state-, and use-
dependent manner. Furthermore, repetitive firing, 
action potential amplitude, and neuronal excitability 
were decreased by menthol. At the same time, 
spontaneous synaptic transmission of cultured 
superficial dorsal horn neurons was blocked by 
menthol. Menthol has central analgesic effect on 
inflammatory pain, which may be related to the 
blocking of voltage-gated Na+/Ca2+ (48).  

Studies showed that the natural coumarin 
osthole has a variety of pharmacological effects, 
such as anti-tumor, anti-convulsant, anti-
inflammatory, osteogenic, anti-hepatitis, 
neuroprotective, and analgesic activities, and has a 
obvious effect on nucleus pulposus-evoked pain by 
inhibiting overexpression of acid-sensitive ion 

channel 3 in rat dorsal root ganglion and inhibiting 
the activation of extracellular signal-regulated 
kinase in rats (49, 50) 
 
Inhibit of glutamate receptor 
Glutamate receptors, which are the major excitatory 
neurotransmitter receptors in the brain and play an 
important role in analgesia, has different subtypes of 
glutamate receptors each of which can be divided 
into several subtypes, such as NMDA receptors 
(GluN1 to GluN3), AMPA receptors (GluA1 to 
GluA4), kainate receptors (GluK1 to GluK5), and 
mGlu receptors (mGluR1 to mGluR8). Almost all 
types of glutamate receptors are involved in the 
formation of hyperalgesia (51). 

Gelsemine is the main active ingredient of 
Gelsemium elegans and shows significant analgesic 
activity in various chronic pains models, such as 
formalin-induced tonic pain, spinal nerve ligation-
induced painful neuropathy, and bone cancer-
induced mechanical allodynia. Strychnine, the 
glycine receptor (GlyR) antagonist, could relieve the 
analgesic effect of gelsemine with an apparent ID50 

value of 3.8 μg (52). The analgesic action of 
gelsemine in neuropathic pain was prevented by 
gene ablation of the GlyR α3 subunitnearly and 
completely, but not GlyR α1, indicating that 
gelsemine generates analgesic effect via spinal α3 
glycine receptors. Gelsemine directly regulates 
recombinant and native glycine receptors and play 
conformational specificity and subunit selectivity 
effects (53).  

Paeonol, a micromolecular phenolic compound, 
has been proven to have a variety of 
pharmacological and physiological effects, such as 
sedation, hypnosis, antipyresis, antioxidation, anti-
inflammation, antibacteria, immunoregulation, anti-
tumor, and analgesia (54). Paeonol could relieve 
inflammatory pain and reverse the upregulated 
levels of NR2B, CaMKIIα, GluR1, p-GluR1-Ser831, 
ERK/CREB, and mTOR pathway proteins in 
anterior cingulate cortex in CFA mice, but has no 
effect on NR2A, p-GluR1-Ser845, and GABAA-α2 

(55). 
Oxymatrine could lower the threshold of CCI 

mice in mechanical allodynia and thermal 
hyperalgesia test. At the same time, the mean IOD of 
NR2B in the dorsal horn and expression levels of 
NR2B, p-ERK, and p-CREB protein in the chronic 
neuropathic pain model were decreased by 
oxymatrine. Thus, the regulation of NMDA NR2B 
receptor-ERK/CREB signaling may be the targets 
for the antinociceptive effects of oxymatrine (56). 
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In addition, recent reports confirmed that 
paeoniflorin exerted central analgesic effect through 
adenosine A1 receptor by inhibiting colorectal 
distention-evoked glutamate release and the NMDA 
receptor dependent extracellular signal-regulated 
protein kinase (p-ERK) signaling in rats with 
neonatal maternal separation-induced visceral 
hyperalgesia (57). 
 
Affect transient receptor potential (TRP) 
Transient Receptor Potential (TRP) family of ion 
channels expressed on nociceptors, the TRP 
superfamily contains 28 channels with 7 different 
subgroups, and TRPA1, TRPV1 and TRPV4 have 
been associated with pain transmission of sensory 
neurons, including DRG (40). 

Hyperpolarization-activated inward currents are 
blocked by capsaicin via TRPV1 in the rat dorsal 
root ganglion neurons. The analgesic effects of 
capsaicin reportedly cause the densensitization of 
nociceptive neurons owing to depletion of pain-
related substances (58). Apart from this, studies have 
shown that the aporphinic alkaloid dicentrine could 
attenuate spontaneous nociception and mechanical 
cold hypersensitivity in inflammation pain model 
probably via a TRPA1-dependent pathway (59).  

Borneol, also known as bingpian or longnao in 
Chinese, is a bicyclic monoterpene compound and a 
time-honored herb from Cinnamomum tree in TCM, 
has been used for more than 2,000 years in clinical 
applications. The TRPM8 channel was identified as 
a molecular target for borneol in the pain mouse 
models induced by CFA, capsaicin, and formalin, 
showing that topical borneol-induced analgesia was 
almost exclusively mediated by TRPM8 (60). 

1, 8-cineole, a terpene oxide and a TRPM8 
agonist, is the main component of most eucalyptus 
oil (75%), rosemary (40%), and many other essential 
oils. The sensory irritation tests in vivo showed that 
1, 8-cineole conferred an analgesic effect due to its 
inhibition of TRPA1 (61). 

Additionally, L-menthol could effectively 
alleviate pain behavior in many pain models, such as 
chemical stimuli (capsaicin, acrolein, acetic acid), 
noxious heat and inflammation pain induced by CFA. 
The genetic deletion of TRPM8 completely 
abolished the analgesia caused by L-menthol in all 
these models, while other analgesics 
(acetaminophen) remained effective. When mice 
were treated with AMG2850, a selective TRPM8 
inhibitor, the analgesia effect of L-menthol 
disappeared. Consequently, TRPM8 is the principal 
mediator of menthol-induced analgesia of acute and 

inflammatory pain (14). TRPV1 receptor was 
reported to be involved in the analgesic effect of 
hesperidin and curcuminoid in inflammatory pain 
model (62, 63).  
 
Influence adenosine system 
The adenosine receptor system is promising for pain 
treatment. Adenosine receptors are widely 
distributed not only in the spinal cord and brain areas 
involved in pain transmission but also in peripheral 
sensory afferents or adjacent cells.  

Incarvillateine mainly exists in Incarvillea 
sinensis, a traditional Chinese medicine used to treat 
rheumatism and bruises and is very effective for pain 
and inflammation. Incarvillateine dose-dependently 
attenuated acetic acid-induced writhing, thermal 
hyperalgesia of CFA inflammatory pain, and 
mechanical allodynia of SNI or paclitaxel-induced 
neuropathic pain. Incarvillateine-induced analgesia 
was attenuated by theophylline (nonselective 
adenosine antagonist), 1, 3-dipropyl-8-
cyclopentylxanthine (A1 agonist), and 3, 7-dimethyl-
1-propargylxanthine (A2 agonist). These findings 
showed that the analgesic mechanism of 
incarvillateine may be related to the adenosine 
system in inflammatory and neuropathic pain 
models (64). 

Levo-tetrahydropalmatine has remarkable 
analgesic effect and as an analgesic has been used 
clinically for more than 40 years. Treatment with 
levo-tetrahydropalmatine suppressed the increase of 
mechanical allodynia and spinal phosphorylation of 
the NMDA receptor NR1 subunit expression in CCI 
mice model. Intrathecal treatment with levo-
tetrahydropalmatine combined with the Sig-1R 
antagonist, BD1047, synergistically blocked 
mechanical allodynia. Intrathecal pretreatment with 
naloxone, a non-selective opioid receptor antagonist, 
did not affect levo-tetrahydropalmatine. These 
results show that analgesic effect of levo-
tetrahydropalmatine modulates spinal Sig-1R 
activation (65). 

Paeoniflorin significantly attenuates paclitaxel-
induced allodynia, suppresses saphenous nerve 
firing, and inhibits demyelination in the plantar 
nerve. Moreover, paeoniflorin down-regulates the 
paclitaxel-induced expression of CHOP in cultured 
Schwann cells, thereby inhibits ER stress. 
Adenosine A1 receptor antagonist 8-cyclopentyl-1, 
3-diprooylxanrhine could inhibit attenuation of 
mechanical allodynia caused by paclitaxel and 
down-regulate CHOP levels in cell cultures induced 
by paeoniflorin. Hence, adenosine A1 receptor plays 
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an important role in the analgesic effect of 
paeoniflorin (66). 
 
Affect purinergic receptors 
Adenosine triphosphate is thought to play a critical 
role in nociceptive transmission or pain signals. 
Adenosine triphosphate is implicated in peripheral 
pain signaling by acting on P2X receptors. The seven 
P2X subtypes are widely expressed in many tissues 
(67). 

P2X7 receptors have an important role in 
immune and pain response, and bullatine A as a 
potent P2X7 antagonist could dose-dependently 
inhibit ATP-induced upregulation of P2X7 mRNA, 
but had no obvious effect on P2X4 mRNA level in 
BV-2 cells. P2X pathways may be a possible 
mechanism for the analgesia of bullatine A (68). 
 
Inhibit c-Fos gene expression 
c-Fos has been the subject of study in relation to the 
pathophysiology of pain as a possible tool to aid in 
its understanding. In recent years, c-Fos has been 
used as a useful instrument for studying natural 
products with analgesic profile (69). 

Gelsemine is effective for the treatment of 
neuropathic pain. After treatment with gelsemine, 
the mechanical thresholds and thermal latencies 
were prolonged in PSNL mice. A previous 
immunohistochemical study had shown that PSNL 
upregulated c-Fos expression in the neurons of the 
anterior cingulate cortex while gelsemine 
decreasedc-Fos expression by 58% (70). Besides, 
intrathecal pretreatment of paeoniflorin was 
effective in the management of bee venom-induced 
pain via suppression of spinal c-Fos expression in 
both superficial (lamina I–II) and deep (lamina IV–
VI) layers of the L4–5 dorsal spine (21). 
 
Inhibit cyclooxygenase (COX) activity and 
reduce the secretion of pain-causing substances 
Some compounds can reduce production of cytokine 
substances, including interleukin (IL), tumor 
necrosis factor (TNF), prostaglandins, and other 
peripheral pain-causing substances to produce an 
analgesic effect. NO is a kind of important 
information transmitting substance and 
neurotransmitter. Increasing the level of cyclic 
guanosine monophosphate (cGMP) in target cells by 
NO-cGMP pathway is one of the ways in which NO 
participates in analgesia. Nitric oxide synthase (NOS) 
is a key enzyme in the synthesis of NO, and its 
activity changes directly regulate the amount and 
biological effects of NO. Berberine has significant 

analgesic effect, and findings on visceral 
hypersensitivity in rats show that berberine decrease 
visceral hypersensitivity by increasing NO levels. In 
addition, quercetin could attenuate oxaliplatin-
induced chronic painful peripheral neuropathy, and 
the mechanism is related to NO and peroxynitrite (71, 
72). Lycopene, a natural pigment is recognized by 
the Food and Agriculture Organization of the United 
Nations and the World Health Organization as a 
class A nutrient, and it is also the hotspot in the 
functional food, medicine, and cosmetics industries. 
Lycopene can reduce diabetic neuropathic pain by 
inhibiting the release of NO and TNF-α (73,74). 

Tetrandrine exerted strong antinociceptive 
effects on LPS-induced hyperalgesia in mice by 
inhibiting IKKβ phosphorylation, which reduced the 
production of important pain mediators, such as 
PGE2 and COX-2, via the IKKβ/IҡB/NF-ҡB 
pathway (46). Meanwhile, the analgesic mechanism 
of tetrandrine may be through the inhibition of IL-6 
production in blood and reduction of TNF-α level in 
plasma of endotoxin-induced mice (75). 

Gelsemine, also known as koumine, possesses 
analgesic, anti-inflammatory, and neurosteroid 
modulating activities. Gelsemine inhibited 
microglial and astroglial activation in the spinal 
dorsal horn post-incision, and suppressed expression 
of pro-inflammatory cytokines IL-1β, IL-6, TNF-α 
(76). Levo-tetrahydropalmatine has similar 
mechanism, which could inhibit the activation of 
microglia and increase pro-inflammatory cytokines 
to alleviate bone cancer pain (65). 

Paeoniflorin and albiflorin could attenuate 
neuropathic pain by inhibiting the activation of p38 
mitogen-activated protein kinase (p38 MAPK) 
pathway in spinal microglia and subsequently up-
regulating pro-inflammatory cytokines IL-1β and 
TNF-α in rats model induced by CCI (77). 

Myrtenol is the main component of aromatic 
plant essential oil, and research shows that it could 
inhibit the writhing reaction of mice induced by 
acetic acid, but it had no significant effect on the 
licking time of mice in hot-plate test. The analgesic 
effect is also shown in the formalin experiment, but 
only in the second stage. Myrtenol reduces 
nociception in mice by inhibiting the release of 
inflammatory mediators, cell migration, and 
receptor signaling pathways involved in pain 
transmission (78). 

Paeonol inhibits the production of NO, PGE2, 
and IL-6 induced by LPS via prevention of ERK 
activation in RAW264.7 macrophages. Meanwhile, 
paeonol decreased protein expression of iNOS and 
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COX-2 and production of pro-inflammatory 
cytokines, such as TNF-α and IL-1β, NO and PGE2, 
and increased production of IL-10 in rat paw 
exudates of rat model of carrageenan-evoked 
thermal hyperalgesia (50, 79). 

Caffeic acid, a main representative of natural 
phenolic compounds, is widely distributed in 
medicinal plants, such as Polygonum aviculare, 
Mentha canadaensis, Ligusticum chuanxiong, 
Slauia miltiorrhiza, Taraxacum mongolicum, and 
Artemisia capillaris (80, 81). Caffeic acid reduced 
neutrophil, free radical, and nitric oxide-mediated 
hypernociception as evident from the reduction in 
myeloperoxidase, malondialdehyde, and nitrite 
levels, respectively, in rat model induced by 
carrageenan and lipopolysaccharide (LPS)-induced 
mechanical hyperalgesia (80). 

7-Hydroxycoumarin, also known as 
umbelliferone, is a coumarin found in a variety of 
edible fruits and plants. 7-Hydroxycoumarin has 
obvious analgesic effect in animal models of CFA-
induced hyperalgesia by inhibiting release of TNF-α 
and IL-1βand the production of PGE2, directly acting 
as hyperalgesic mediator (82). 

Quercetin alleviates TiO2-induced chronic 
arthritis pain in mice by inhibiting TiO2-induced 
neutrophil and macrophage recruitment, 
proteoglycan degradation, oxidative stress, cytokine 
production (TNF-α, IL-1β, IL-6, and IL-10), COX-2 
mRNA expression, bone resorption, and activation 
of the Nrf2/HO-1 signaling pathway (83). 
 
Other analgesic mechanisms 
Geniposide, an acyclic enone glycoside compound, 
is one of the main active ingredients of dumplings of 
Gardenia jasminoides and Eucommia ulmoides. 
Geniposide completely protects against hydrogen 
peroxide-induced oxidative damage in PC12 and 
HEK293 cells that express rat and human GLP-1Rs 
but not in HEK293T cells that do not express GLP-
1Rs. The orthosteric GLP-1R antagonist exendin (9-
39) right-shifts the concentration response curve of 
geniposide without changing the maximal protection, 
with identical pA2 values in both cell lines. 
Subcutaneous and oral administration of geniposide 
blocks the formalin-induced tonic response, with 
respective maximum inhibitory rates of 72% and 68% 
and ED50 values of 13.1 and 52.7 mg/kg. Intrathecal 
geniposide induces dose-dependent antinociception, 
which is completely blocked by spinal exendin (9-
39), siRNA/GLP-1R, and cyclic AMP/PKA 
pathway inhibitors. These data illustrate that 
geniposide exerts its analgesic effect via the spinal 

GLP-1 receptors (84). 
Caffeic acid potent anti-hyperglycemic inhibits 

thiobarbituric acid reactive substances and elevates 
antioxidant enzyme and attenuates alpha-amylase 
and alpha-glucosidase in alloxan-induced diabetic 
mice (85). Its elevation in serum insulin levels and 
its antioxidant potential might be responsible for its 
analgesic effect properties. Lycopene weakened 
neuropathic pain in mice with partial sciatic nerve 
ligation by up-regulating the expression of spinal 
astrocytic connexin 43 (86). 

Pre-administration (i.t.) of PK11195, an 
antagonist of translocator protein (18 kDa) partly 
reversed the analgesic effects of gelsemine. The 
analgesic mechanism of gelsemine might involve 
inhibition of spinal neuroinflammation and 
activation of translocator protein on postoperative 
pain rat model. Gelsemine could also regulate the 
biosynthesis of iso-leucine neurosteroids, which are 
potential therapeutic drugs that play a key role in 
analgesia in the spinal cord (76, 87). 

Ellagic acid is widely distributed in in fruits and 
nuts, such as blueberries, blackberries, raspberries, 
strawberries, pomegranates, and walnuts. It has anti-
tumor, anti-inflammatory, anti-oxidative, anti-
diabetic neuropathy effects, and it can inhibit PGE2 
synthesis and has other pharmacological effects. 
Ellagic acid has peripheral and central analgesic 
effects, which involve the opioid receptors in the 
systemic and peripheral and L-arginine-NO-cGMP-
ATP-sensitive K+ channel pathway (88-90). 
 
DISCUSSION 
 
In spite of traditional Chinese medicine has a long 
history in pain treatment, its active ingredients and 
mechanism of analgesic action is not clear. However, 
monomeric compounds in traditional Chinese 
medicine have potential applications in pain 
treatment. Among the compounds reviewed in this 
paper, some alkaloids: trilobine, palmatine, 
tertrandrine, berberine, govaniadine, sinomenine, 
gelsemine, tetrahydropalmatine, and various 
aconitines showed significant analgesic activities, 
and analgesic mechanism of them have been deeply 
investigated, which may be the candidate 
compounds for new analgesics. Then, of the 81 
compounds, only tetrahydropalmatine is used as an 
analgesic in clinical practice. The analgesic effects 
of the remaining compounds were studied by animal 
experiments. The purpose of animal experiments is 
to replicate various human pains on other animals to 
reveal the activity of the compounds, but the 



J Pharm Pharm Sci (www.cspsCanada.org) 21, 437 - 480, 2018 
 

 
 

449 

exploration of their clinical effects cannot be limited 
to animal experiments. Therefore, we deem that 
research on clinical trials of these analgesic 
compounds should be strengthened to develop new 
analgesics. 

In addition, the analgesic mechanisms of most 
compounds are related to glutamate receptor, central 
catecholaminergic system, the transient receptor 
potential family of ion channels, and the NO-cGMP 
and NF-ҡB pathway are also focus on the research 
of anti-inflammatory and analgesic drugs. 

Through literature investigation, we found that 
only positive results of some experiments have been 
reported and the negative results were simply 
mentioned or omitted directly, so we can't 
summarize the negative results very well in this 
paper. Here, we strongly appeal to the researchers to 
show the negative results to the readers bravely, 
because the negative results are also valuable for 
scientific research. Sharing negative results can 
reduce the likelihood of peer-researcher repetition, 
and encourage other researchers to explore new 
research methods. 
 
CONCLUSION 
 
All in all, the study on analgesic activity of 
traditional Chinese medicine and natural products is 
more in-depth, but further researches are needed in 
the development of these compounds into new drugs 
with significant analgesic activity, which are more 
efficient and less toxic. Besides, there are abundant 
supplies of medicinal herbs from a variety of plants 
in China, in this case, how to use these plant 
resources sustainably and develop anti-
inflammatory and analgesic drugs with remarkable 
activity is one of the directions worthy of efforts in 
the future.  
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Table 1 Compounds with analgesic activity isolated from TCM 

No. Compounds CAS Molecular 

formula 

Sources1 Latin name2 Family Medical Part3 Ref 

 Alkaloids        

1 Trilobine 6138-73-4 C35H34N2O5 Baiyaozi 

Mufangji 

Stephania cepharantha 

Cocculus orbiculatus 

Menispermaceae 

Menispermaceae 

Root tubers 

Roots 

[81] 

[81 

2 Palmatine 3486-67-7 C21H22NO4
+ Banruitangsongcao 

Yanguocao 

Huangbai 

Huanglian 

Haisongzi 

Maweilian 

Shidagonglaogen 

Shidagonglaoye 

Xiatianwu 

Xiaobo 

Huanglian 

Yanhusuo 

Alishanshidagonglao 

Qingniudan 

Thalictrum petaloideum 

Thalictrum minus 

Phellodendron amurense 

Coptis chinensis 

Pinus koraiensis 

Thalictrum foliolosum 

Mahonia japonica 

Mahonia fortune 

Corydalis decumbens 

Berberis silvataroucan 

Coptis teetoides 

Corydalis yanhusuo 

Mahonia oiwakensis 

Tinospora sagittata 

Ranunculaceae 

Ranunculaceae 

Rutaceae 

Ranunculaceae 

Pinaceae 

Ranunculaceae 

Berberidaceae 

Berberidaceae 

Papaveraceae 

Berberidaceae 

Ranunculaceae 

Papaveraceae 

Berberidaceae 

Berberidaceae 

Roost and rhizomes 

Roots and rhizomes 

Barks 

Rhizomes 

Seeds 

Roots and rhizomes 

Roots 

leaves 

Tubers 

Roots/stems/branches 

Rhizomes 

Tubers 

Stems 

Roots 

[91] 

[91] 

[91] 

[91] 

[91] 

[91] 

 [91] 

[91] 

[91] 

[91] 

[91] 

[91] 

[-92] 

[93] 

3 Tetrandrine 2086-83-1 C20H18N2O4
+ Baiyaozi 

Bianfugegen 

Fenfangji 

Yinbuhuan 

Hangfangji 

Qingmuxiang 

Stephania cepharantha 

Menispermum 

Stephania tetrandra 

Cyclea barbata 

Aristolochia heterophylla 

Aristolochia debilis 

Menispermaceae 

Menispermaceae 

Menispermaceae 

Menispermaceae 

Menispermaceae 

Aristolochiaceae 

Root tubers 

Rhizomes 

Tubers 

Roots and stems 

Tubers 

Roots 

[91] 

[-91] 

[-91] 

[-91] 

[-91] 

[-91] 

4 Berberine 2086-83-1 C20H18N2O4
+ Baiqucai 

Baiyaozi 

Chelidonium majus 

Stephania cepharantha 

Papaveraceae 

Menispermaceae 

Whole grass 

Root tubers 

[94] 

[-94] 
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Banruitangsongcao 

Huangbai 

Huanglian 

Maweilian 

Yanguocao 

Yanhusuo 

Kuoyeshidagonglao 

Huananshidagonglao 

Thalictrum petaloideum 

Phellodendron amurense 

Coptis chinensis 

Thalictrum foliolosum 

Thalictrum minus 

Corydalis yanhusuo 

Mahonia bealei 

Mahonia japonica 

Ranunculaceae 

Rutaceae 

Ranunculaceae 

Ranunculaceae 

Ranunculaceae 

Papaveraceae 

Berberidaceae 

Berberidaceae 

Roots and rhizomes 

Barks 

Rhizomes 

Roots and rhizomes 

Roots and rhizomes 

Tubers 

Roots 

Roots 

[-94] 

[-94] 

[-94] 

[94] 

[94] 

[-94] 

[-94] 

[-94] 

5 Rhoifoline A  C20H13NO5 Liangmianzhen Zanthoxylum nitidum Rutaceae Roots/Root barks [41] 

6 Dicentrine 

 

517-66-8 

 

C20H21NO4 

 

Wugenteng 

Heikenan 

 

Cassytha filiformis 

Lindera megaphylla 

 

Lauraceae 

Lauraceae 

 

Whole grass 

Roots/barks/branches 

. 

[-95] 

[96] 

 

7 Govaniadine  C24H37NO6 Kumanghuangjin Corydalis govaniana Papaveraceae  Whole grass  [19] 

8 Sinomenine 115-53-7 C19H23NO4 Bianfugegen 

Qingfengteng 

Menispermum dauricum 

Sinomenium aeutum 

Menispermaceae 

Menispermaceae 

Rhizomes 

Stems 

[-94] 

[-94] 

9 Tetrahydropalmatine 

 

2934-97-6 C21H25NO4 Yanhusuo 

Xiatianwu 

Juhuahuanglian 

- 

Chibanyanhusuo 

Corydalis yanhusuo 

Corydalis decumbens 

Corydalis pallida 

- 

Corydalis remota 

Papaveraceae 

Papaveraceae 

Papaveraceae 

- 
Papaveraceae 

Tubers 

Tubers 

Roots 

- 
Tubers 

[-81] 

[81] 

[81] 

- 

[-91] 

10 Gelsemine 509-15-9 C20H22N2O2 Gouwen Gelsemium elegans Loganiaceae Whole plant [-52] 

11 Coronaridine 2752-64-9 C33H45NO11 Changchunhua 

Gouyahua 

Catharanthus roseus 

Ervatamia divaricata 

Apocynaceae 

Apocynaceae 

Whole grass 

Roots and leaves 

[-81] 

[-81] 

12 Rutaecarpine 84-26-4 C18H13N3O Wuzhuyu 

Shihu 

Evodia rutaecarpa 

Evodia rutaecarpa 

Rutaceae 

Rutaceae 

Immature fruits 

Immature fruits 

[-81] 

[81] 

13 Mitragynine 4098-40-2 C23H30N2O4 Meilimaozhumu Mitragyna speciosa Rubiaceae Leaves [-98] 

14 Harmine 442-51-3 C13H12N2O Luotuopeng Peganum harmala Zygophyllaceae Whole grass [-99] 

15 (3S,4S,15S,20R)-  C19H24N2O2 Niuyanmaqian Strychnos angustiflora Loganiaceae Seeds [-100] 
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antirhine N4-oxide 

16 21-O-syringoylantirhne  C28H32N2O5 Niuyanmaqian Strychnos angustiflora Loganiaceae Seeds [100] 

17 Alangine  C19H27NO2 Niuyanmaqian Strychnos angustiflora Loganiaceae Seeds [-100] 

18 Antirhine 16049-28-8 C19H24N2O Niuyanmaqian Strychnos angustiflora Loganiaceae Seeds [-100] 

19 Harmane 486-84-0 C12H10N2 Luotuopeng Peganum harmala Zygophyllaceae Whole grass [-99] 

20 Norharmane 244-63-3 C11H8N2 Luotuopeng Peganum harmala Zygophyllaceae Whole grass [-99] 

21 Mesaconitine 70578-24-4 C35H49NO11 Fuzi 

Beiwutou 

Wutou 

Aconitum carmichaeli 

Aconitum kusnezoffii 

Aconitum carmichaeli 

Ranunculaceae 

Ranunculaceae 

Ranunculaceae 

Daughter roots 

Root tubers 

Root tubers 

[-81] 

[-94] 

[-94] 

22 Yunaconitine 518-34-3 C38H42N2O6 Beiwutou 

Dianxiwutou 

Dongchuanwutou 

Huangcaowu 

Aconitum kusnezoffii 

Aconitum bulleyanum 

Aconitum geniculatum 

Aconitum vilmorinianum 

Ranunculaceae 

Ranunculaceae 

Ranunculaceae 

Ranunculaceae 

Root tubers 

Roots 

Root tubers 

Root tubers 

[101] 

[101] 

[101] 

[102] 

23 Lappaconitine 32854-75-4 C32H44N2O8 Ganwanwutou 

Gaowutou 

Niubian 

Aconitum finetianum 

Aconitum sinomontanum 

Aconitum barbatum 

Ranunculaceae 

Ranunculaceae 

Ranunculaceae 

Tubers 

Roots 

Roots 

[81] 

[81] 

[81] 

24 Bullatine A 1354-84-3 C22H33NO2 Xueshangyizhihao Aconitum brachypodum Ranunculaceae Roots [24] 

25 Aconitine 302-27-2 C34H47NO11 Wutou 

Beiwutou 

Fuzi 

Xueshangyizhihao 

Aconitum carmichaeli 

Aconitum kusnezoffii 

Aconitum carmichaeli 

Aconitum brachypodum 

Ranunculaceae 

Ranunculaceae 

Ranunculaceae 

Ranunculaceae 

Root tubers 

Root tubers 

Roots 

Roots 

[-81] 

[-81] 

[-81] 

[-81] 

26 Guiwuline 1358-76-5 C20H22N2O Wutou Aconitum carmichaeli Ranunculaceae Root tubers [103] 

27 Incarvillateine 129748-10-3 C42H58N2O8 Jiaohao Incarvillea sinensis Bignoniaceae Aerial part [-64] 

28 8-O-ethylaconosine  C24H39NO4 Weixiwutou Aconitum weixiense Ranunculaceae  Roots [104] 

29 Aconicarmisulfonine A  C22H29NO6S Wutou Aconitum carmichaelii Ranunculaceae Roots [-105] 

30 Oxymatrine 6837-52-8 C15H24N2O2 Baicihua 

Kudouzi 

Kushen 

Sophora davidii 

Sophora alopecuroides 

Sophora flavescens 

Leguminosae 

Leguminosae 

Leguminosae 

Flowers 

Seeds 

Roots 

[-81] 

[-81] 

[=81] 
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Shashenhuai 

Shandougen 

Sophora moorcroftiana 

Sophora subprostrata 

Leguminosae 

Leguminosae 

Seeds 

Roots 

[-81] 

[-81] 

31 (-)-Spectaline 96614-54-9 C20H39NO2 Xiayejueming 

Meilijueming 

Cassia leptophylla 

Cassia spectabilis 

Leguminosae 

Leguminosae 

Flowers 

Seeds 

[-106] 

[107] 

32 Huperzine A 102518-79-6 C15H18N2O Shezushisha Huperzia serrata Huperziaceae Whole grass [27] 

33 Matrine 519-02-8 C15H24N2O Baicihua 

Kudouzi 

Kushen 

Shandougen 

Sophora davidii 

Sophora alopecuroides 

Sophora flavescens 

Sophora subprostrata 

Leguminosae 

Leguminosae 

Leguminosae 

Leguminosae 

Flowers 

Seeds 

Roots 

Roots 

[-81] 

[81] 

[81] 

[81] 

34 Capsaicin 404-86-4 C18H27NO3 Lajiao Capsicum annuum Solanaceae Fruits [91] 

35 Scotanamine B  C26H37 N3O7 Shanlangdanag Scopolia tangutica Solanaceae Roots [20] 

36 Skimmianine 83-95-4 C14H13NO4 Baixianpi 

Choucao 

Feilongzhangxue 

Gouju 

Huajiao 

Yinyu 

Dictamnus dasycarpus 

Ruta guaveolens 

Toddalia asiatica 

Poncirus tuifoliata 

Zanthoxylum bungeanum 

Skimmia reevesiana 

Rutaceae 

Rutaceae 

Rutaceae 

Rutaceae 

Rutaceae 

Rutaceae 

Root barks 

Whole grass 

Roots or root barks 

Young fruits 

Peels 

Stems and leaves 

[91] 

[91] 

[91] 

[91] 

[91] 

[91] 

37 Veratraline A  C30H45N2O2 Dalililu Veratrum taliense Liliaceae Roots and rhizomes [108] 

38 Veratraline B  C27H42NO4 Dalililu Veratrum taliense Liliaceae Roots and rhizomes [=108] 

39 Veratraline C  C27H42NO4 Dalililu Veratrum taliense Liliaceae Roots and rhizomes [-108] 

40 Isomurrayafoline B 107903-15-1 C19H21NO2 Qianlixiang Murraya paniculata Rutaceae Leaves [109] 

Flavonoids 

41 Gossypin 652-78-8 C21H20O13 Mopancao Abutilon indicum Malvaceae Whole grass 158 

42 Hyperin 482-36-0 C21H20O12 Biandijin 

Gouteng 

Jinsimei 

Laoguancao 

Luxiancao 

Hypericum wightianum 

Uncaria rhynchophylla 

Hypericum patulum 

Erodium stephanianum 

Pyrola calliantha 

Guttiferae 

Rubiaceae 

Guttiferae 

Geraniaceae 

Pyrolaceae 

Whole grass 

Branches 

Whole grass 

Whole grass 

Whole grass 

[-94] 

[=94] 

[-94] 

[=94] 

[-94] 
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Manshanhong 

Luobuma 

Maoyancao 

Tusizi 

Xiakucao 

Xianhecao 

Yinchenhao 

Yuxingcao 

Yuanbaocao 

Folium Rhododendri 

Apocynum venetum 

Euphorbia lunulata 

Cuscuta chinensis 

Prunella vulgaris 

Agrimonia pilosa 

Artemisia capillaris 

Houttuynia cordata 

Hypericum sampsonii 

Ericaceae 

Apocynaceae 

Euphorbiaceae 

Convolvulaceae 

Labiatae 

Rosaceae 

compositae 

saururaceae 

Guttiferae 

Leaves 

Leaves 

Whole grass 

Seeds 

Ear 

Aerial part 

Aerial part 

Aerial part 

Whole grass 

[-94] 

[-94] 

[-94] 

[-94] 

[-94] 

[-94] 

[-94] 

[-94] 

[-94] 

43 Chrysin 480-40-0 C15H10O4 Tuorongweilingcai 

Xifanlian 

Potentilla evestita 

Passiflora coerulea 

Rosaceae 

Passifloraceae 

Whole grass 

Whole grass 

[-110] 

[38] 

44 Lycopene 502-65-8 C40H56 Fanqie Lycopersicon esculentum Solanaceae Fruits [-86] 

45 Eupatilin 22368-21-4 C18H16O7 Aiye 

Qihao 

Kuihao 

Artemisia argyi 

Artemisia anomala 

Artemisia princeps 

Compositae 

Compositae 

Compositae 

Leaves 

Whole grass 

Whole grass 

[81] 

[81] 

[111] 

46 Acacetin 480-44-4 C16H12O5 Fengchaocao 

Tuorongweilingcao 

Leucas aspera 

Potentilla evestita 

Labiatae 

Rosaceae 

Whole grass 

Whole grass 

[34] 

[112] 

47 Ellagic acid 476-66-4 C14H6O8 Shiliu 

Caomei 

Punica granatum 

Fragaria × ananassa 

Punicaceae 

Rosaceae 

Peels 

Fruits 

[88] 

[-88] 

48 Quercetin 117-39-5 C15H10O7 Chuanbajiaolian 

Huanghaitang 

Huaihua 

Huaimi 

Danpi 

Juhua 

Tianjihuang 

Cheqianzi 

Sangjisheng 

Dysosma veitchii 

Hypericum ascyron 

Sophora japonica 

Sophora japonica 

Paeonia suffruticosa 

Dendranthema morifolium 

Hypericum japonicum 

Plantago asiatica 

Taxillus sutchuenensis 

Berberidaceae 

Guttiferae 

Leguminosae 

Leguminosae 

Ranunculaceae 

Compositae 

Guttiferae 

Plantaginaceae 

Loranthaceae 

Whole grass 

Whole grass 

Flowers 

Flower buds 

Root bark 

Flowers 

Whole grass 

Seeds 

Branch leaves 

[17] 

[17] 

[17] 

[17] 

[17] 

[17] 

[17] 

[17] 

[17] 
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Xianhecao 

Jiaogulan 

Shanzha 

Guanyelianqiao 

Tusizi 

Ciwujia 

Jiguanhua 

Yuxingcao 

Yuganzi 

Sanbaicao 

Chuipencao 

Agrimonia pilosa 

Gynostemma pentaphyllum 

Crataegus pinnatifida 

Hypericum perforatum 

Cuscuta chinensis 

Acanthopanax senticosus 

Celosia cristata 

Houttuynia cordata 

Phyllanthus emblica 

Saururus chinensis 

Sedum sarmentosum 

Rosaceae 

Cucurbitaceae 

Rosaceae 

Guttiferae 

Convolvulaceae 

Araliaceae 

Amaranthaceae 

Saururaceae 

Euphorbiaceae 

Saururaceae 

Crassulaceae 

Aerial part 

Whole grass 

Fruits 

Whole grass 

Seeds 

Root bark 

Inflorescence 

Whole grass 

Fruits 

Aerial part 

Whole grass 

[17] 

[17] 

[17] 

[17] 

[17] 

[17] 

[17] 

[17] 

[17] 

[17] 

[17] 

49 Rutin 153-18-4 C27H30O16 Huaimi 

Kuqiaomai 

Pugongying 

Sophora japonica 

Fagopyrum tataricum 

Taraxacum mongolicum 

Leguminosae 

Polygonaceae 

Compositae 

Flower buds 

Seeds 

Whole grass 

[-81] 

[-81] 

[-81] 

50 Kaempferol 520-18-3 C15H10O6 Xiyangjiegumu 

Bairuicai 

Sambucus nigra 

Thesium chinense 

Caprifoliaceae 

Santalaceae 

Inflorescence 

Whole grass 

[113] 

[114] 

51 Hesperidin methyl 

chalcone 

24292-52-2 C29H36O15 Chenzi Citrus junos Rutaceae Fruits [62] 

52 Hesperidin 520-26-3 C28H34O15 Qingpi 

Zhishi 

Chenzipi 

Chenzi 

Midiexiang 

Citrus reticulate 

Citrus aura 

Citrus junos 

Citrus junos 

Rosmarinus officinalis 

Rutaceae 

Rutaceae 

Rutaceae 

Rutaceae 

Labiatae 

Young fruits or peels 

Young fruits 

Peels 

Fruits 

Whole grass 

[81] 

[81] 

[81] 

[81] 

[81] 

53 Curcumin 458-37-7 C21H20O6 Jianghuang 

Yujin 

Ezhu 

Curcuma longa 

Curcuma wenyujin 

Curcuma aeruginosa 

Zingiberaceae 

Zingiberaceae 

Zingiberaceae 

Rhizomes 

Root tubers 

Rhizomes 

[81] 

[81] 

[81] 
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54 Kempferol-3,4′-di-O-

α-L-

rhamnopyranoside 

 C27H30O14 Suoluolinmaojue Dryopteris cycadina Dryopteridaceae Rhizomes [115] 

55 Myricitrin 17912-87-7 C21H20O12 Renxinguo 

Hongguozi 

Manilkara zapota 

Eugenia uniflora 

Sapotaceae 

Myrtaceae 

Fruits 

Leaves 

[116] 

[116] 

Terpenes 

56 1,8-Cineole 470-82-6 C10H18O Donglingcao 

Ganjiang 

Huajiao 

Qinghao 

Shengjiang 

Xixin 

Liaoxixin 

Manjingzi 

Zhizhuxiang 

Baidoukou 

Zhaowabaidoukou 

Yangshicao 

Dayezizhu 

Xiaodoukou 

Rabdosia rubescens 

Zingiber officinale 

Zanthoxylum bungeanum  

Artemisia annua 

Zingiber officinale 

Asarum sieboldii 

Asarum heterotropoides 

Vitex trifolia 

Valeriana jatamansii 

Amomun kravanh 

Amonum compactum 

Achillea millefolium 

Callicarpa macrophylla 

Elettaria cardamomum 

Labiatae 

Zingiberaceae 

Rutaceae 

Compositae 

Zingiberaceae 

Aristolochiaceae 

Aristolochiaceae 

Verbenaceae 

Valerianaceae 

Zingiberaceae 

Zingiberaceae 

Compositae 

Verbenaceae 

Zingiberaceae 

Whole grass 

Dryingrhizomes 

Peels 

Whole grass 

FreshRhizomes 

Whole grass 

Whole grass 

Fruits 

Rhizomes 

Mature fruits 

Mature fruits 

Whole grass 

Root or leaves 

Seeds 

[94] 

[94] 

[94] 

[94] 

[94] 

[94] 

[94] 

[94] 

[94] 

[94] 

[94] 

[94] 

[117] 

[118] 

57 p-Cymene 99-87-6 C10H14 Donglingcao 

Dusong 

Ganjiang 

Gangsong 

Duhuo 

Houpu 

Xixin 

Liaoxixin 

Rabdosia rubescens 

Juniperus rigida 

Zingiber officinale 

Baeckea frutescens 

Angelica pubescens 

Magnolia officinalis 

Asarum sieboldii 

Liaoxixin 

Labiatae 

Cupressaceae 

Zingiberaceae 

Myrtaceae 

Umbelliferae 

Magnoliaceae 

Aristolochiaceae 

Aristolochiaceae 

Whole grass 

Branch leavescone 

Dryingrhizomes 

Branch leaves 

Roots 

Barks and roots 

Whole grass 

Whole grass 

[81] 

[81] 

[81] 

[81] 

[81] 

[81] 

[81] 

[81] 
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Shengjiang 

Yinchenhao 

Wusemei 

Kuanyeqianghuo 

Baishantai 

Baidoukou 

Peilan 

Zhizhuxiang 

Zhaowabaidoukou 

Yangshicao 

Zingiber officinale 

Artemisia capillaris 

Lantana camara 

Notopterygium forbesii 

Ledum palustre 

Amomun kravanh 

Eupatorium fortune 

Valeriana jatamansii 

Amonum compactum 

Achillea millefolium 

Zingiberaceae 

Compositae 

Verbenaceae 

Umbelliferae 

Ericaceae 

Zingiberaceae 

Compositae 

Valerianaceae 

Zingiberaceae 

Compositae 

FreshRhizome 

Aerial part 

Flowers 

Root and rhizomes 

Leaves 

Mature fruits 

Aerial part 

Rhizomes 

Mature fruits 

Whole grass 

[81] 

[81] 

[81] 

[81] 

[81] 

[81] 

[81] 

[81] 

[81] 

[81] 

58 Menthol 2216-51-5 C10H20O Bohe Mentha canadaensis Labiatae Whole grass or leaves [81] 

59 Paeoniflorin 23180-57-6 C23H28O11 Baishao 

Caoshaoyao 

Meilishaoyao 

Zhaiyeshaoyao 

Kuaigenshaoyao 

Mudanpi 

PaconialactifloraPall 

Paeonia obovata 

Paeonia mairei 

Paeonia anomala 

Paeonia anomala 

Paeonia suffruticosa 

Paeoniaceae 

Paeoniaceae 

Paeoniaceae 

Paeoniaceae 

Paeoniaceae 

Paeoniaceae 

Roots 

Roots 

Roots 

Roots 

Roots 

Root barks 

[81] 

[81] 

[81] 

[81] 

[81] 

[81] 

60 Borneol 507-70-0 C10H8O Ainaxiang 

Zhaowabaidoukou 

Gangsong 

Juhua 

Midiexiang 

Yangchunsharen 

Lvkesharen 

Shabnai 

Shengjiang 

Blumea balsamifera 

Amonum compactum 

Baeckea frutescens 

Dendranthema morifolium 

Rosmarinus officinalis 

Amomum villosum 

Amomum villosum 

Kaempferia galangal 

Zingiber officinale 

Compositae 

Zingiberaceae 

Myrtaceae 

Compositae 

Labiatae 

Zingiberaceae 

Zingiberaceae 

Zingiberaceae 

Zingiberaceae 

Whole grass 

Mature fruits 

Branch leaves 

Capitulum 

Whole grass 

Seeds 

Seeds 

Rhizomes 

Freshrhizomes 

[81] 

[81] 

[81] 

[81] 

[81] 

[91] 

[91] 

[91] 

[91] 

61 Swertiamarin 17388-39-5 C16H22O10 Longdan Gentiana scabra Gentianaceae Roots and Rhizomes [81] 

62 Geniposide 24512-63-8 C17H24O10 Duzhong Eucommia ulmoides Eucommiaceae Barks [91] 
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Zhizi Gardenia jasminoides Rubiaceae Fruits [91] 

63 Geraniol 106-24-1 C10H18O Lushaxiangmao 

Yaxiangmao 

Fengmao 

Xiangyetianzhukui 

Cymbopogon martini 

Cymbopogon nardus 

Cymbopogon winterianus 

Pelargonium graveolens 

Gramineae 

Gramineae 

Gramineae 

Geraniaceae 

Leaves 

Leaves 

Stems and leaves 

Leaves 

[119] 

[119] 

[119] 

[119] 

64 [6]-Gingerol 23513-14-6 C17H26O4 Shengjiang Zingiber officinale  Zingiberaceae Freshrhizomes [=120] 

65 Myrtenol   Juhao Tanacetum vulgare Compositae Aerial part [-78] 

Aromatic compounds 

66 Paeonol 552-41-0 C9H10O3 Baishao 

Mudanpi 

Xuzchangqing 

PaconialactifloraPall 

Aeonia suffruticosa 

Paniculate Swallowwort 

Paeoniaceae 

Paeoniaceae 

Asclepiadaceae 

Roots 

Root barks 

Roots 

[81] 

[81] 

[81] 

67 Divaricatol  C17H18O7 Fangfeng Saposhnikouia diuaricata Umbelliferae Roots [81] 

68 Cinnamaldehyde 104-55-2 C9H8O Guipi 

Guizhi 

Moyao 

Rougui 

Cinnamomum japonicum 

Cinnamomum cassia Presl 

Commiphora myrrha 

Cinnamomum cassia 

Lauraceae 

Lauraceae 

Burseraceae 

Lauraceae 

Barks 

Shoots 

Resin 

Barks 

[81] 

[81] 

[81] 

[81] 

69 Sinapyl alcohol 537-33-7 C11H14O4 Tiannvmulan Magnolia sieboldii Magnoliaceae Stem barks [121] 

70 Caffeic acid 501-16-6 C9H8O4 Bianxu 

Bohe 

Chuanxiong 

Danshen 

Huanghemaorendong 

Mutianliao 

Ningmeng 

Pugongying 

Yinchenhao 

Zhizhuxiang 

Xiakucao 

Polygonum aviculare 

Mentha canadaensis 

Ligusticum chuanxiong 

Slauia miltiorrhiza 

Lonicera fuluotomentosa 

Actinidia polygama 

Citrus limonia 

Taraxacum mongolicum 

Artemisia capillaris 

Valeriana jatamansii 

Prunella vulgaris 

Polygonaceae 

Labiatae 

Umbelliferae 

Labiatae 

Caprifoliaceae 

Actinidiaceae 

Rutaceae 

Compositae 

Compositae 

Valerianaceae 

Labiatae 

Whole grass 

Whole grass or leaves 

Rhizomes 

Roots 

Flower bud 

Branch leaves 

Fruits 

Whole grass 

Seedling 

Rhizomes 

Ear 

[81] 

[81] 

[81] 

[81] 

[81] 

[81] 

[81] 

[81] 

[81] 

[81] 

[85] 
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Yinchimihoutao Actinidia callosa Actinidiaceae Fruits [122] 

Coumarins 

71 Notopterol 88206-46-6 C21H22O5 Qianghuo 

Kuanyeqianghuo 

Notopterygium incisum 

Notopterygium forbesii 

Umbelliferae 

Umbelliferae 

Roots and rhizomes 

Roots and rhizomes 

[81] 

[81] 

72 Columbianadin 5058-13-9 C19H20O5 Duhuo 

Shechuangzi 

Angelica biserrata 

Cnidium monnieri 

Umbelliferae 

Umbelliferae 

Roots 

Fruits 

[123] 

[123] 

73 Daphnetin 486-35-1 C9H6O4 Ruixianghua 

Ruixianggen 

Jinbianruixiang 

Daphne odora 

Daphne odora 

Daphne odora 

Thymelaeaceae 

Thymelaeaceae 

Thymelaeaceae 

Flowers 

Roots or root barks 

Whole plant 

[81] 

[81] 

[124] 

74 Decursinol 23458-02-8 C14H14O4 Chaoxiandanggui Angelica gigas Nakai Umbelliferae Roots [125] 

75 7-

Hydroxycoumarin 

93-35-6 C9H6O3 Jiulixiang Murraya exotica Rutaceae Stems and leaves [126] 

76 Osthole 484-12-8 C15H16O3 Shechuangzi 

Duhuo 

Changchunqi 

Cnidium monnieri 

Angelicae pubescentis 

Libanotis buchtormensis 

Umbelliferae 

Umbelliferae 

Umbelliferae 

Fruits 

Roots 

Roots 

[50] 

[127] 

[81] 

77 Albiflorin 39011-90-0 C23H28O11 Baishao 

Chishao 

PaconialactifloraPall 

Paeonia veitchii Lynch 

Paeoniaceae 

Paeoniaceae 

Roots 

Roots 

[77] 

[77] 

78 Scopoletin 92-61-5 C10H8O4 Yuanzhuihuayuanzhi Polygala paniculata Polygalaceae Whole grass [128] 

Aliphaticnaturalproducts 

79 Fumaric acid 110-17-8 C4H4O4 Yanhusuo Corydalis yanhusuo Papaveraceae Tubers [91] 

80 Embelin 550-24-3 C17H26O4 Maguihua 

Zhushagen 

Baihuasuantengguo 

Embelia oblongifolia 

Ardisia crenata 

Embelia ribes 

Myrsinaceae 

Myrsinaceae 

Myrsinaceae 

Fruits 

Roots 

Fruits 

[91] 

[91] 

[129] 

Lignans 

81 Liriodendrin 

 

573-44-4 C34H46O18 Ciwujia 

 

Duzhong 

Liuchuanyu 

Acanthopanax senticosus 

 

Eucommia ulmoides 

Linaria vulgaris 

Araliaceae 

 

Eucommiaceae 

Scrophulariaceae 

Roots/rhizomes/stems/ 

leaves 

Bark 

Whole grass 

[81] 

 

[81] 

[81] 
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Roucongrong Cistanche deserticola Orobanchaceae Fleshy stems [81] 

Note: 

1: The plants which the compound was isolated from； 

2: The Latin name of the corresponding plant； 

3: The medical part of the corresponding plant； 
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Table 2 Experimental studies with positive results carried out on analgesic compounds in vivo 

 

No. Name Doses Analgesic effect Ref 

Alkaloids 

1 Trilobine 5/10/20/40 mg/kg i.p 

5/10/20/40 mg/kg i.p 

50/75/100 mg/kg i.p 

Hot-plate test in mice 

Acetic acid writhing test in mice 

Radiant heat tail flick test in rats 

[130] 

[130] 

[130] 

2 Palmatine 20/100/200 mg/kg p.o 

14/56 mg/kg i.p 

p-Benzoquinone-induced abdominal constriction test in mice 

Acetic acid-induced writhing in rats 

[131] 

[93] 

3 Tetrandrine 45 mg/kg i.p Induction of hyperalgesia by LPS in BALB/C mice [132] 

4 Berberine 200 mg/kg p.o 

50 mg/kg p.o 

p-Benzoquinone-induced abdominal constriction test in mice 

Visceral hypersensitivity in inducted colitis rats 

[131] 

[71] 

5 Rhoifoline A 20–80 mg/kg i.p. 

10–80 mg/kg i.p. 

20–80 mg/kg i.p. 

10–80 mg/kg i.p. 

Acetic acid-induced writhing in mice 

Formalin test in mice 

Tail-flick test in mice 

Hot-plate test in mice 

[41] 

[41] 

[41] 

[41] 

6 Dicentrine 0.15g/rat i.c.v 

100 mg/kg p.o 

100 mg/kg p.o 

100 mg/kg p.o 

100 mg/kg p.o 

Electrical stimulation in rats 

Mechanical hypersensitivity in CFA-induced inflammatory pain in mice 

Thermal hypersensitivity in CFA-induced inflammatory pain in mice 

Cold-Hot plate test in capsaicin-induced pain in mice 

Cold-Hot plate test in cinnamaldehyde-induced pain in mice 

[95] 

[59] 

[59] 

[59] 

[59] 

7 Govaniadine 1.25–5.0 mg/kg i.p 

2.5/5 mg/kg i.p. 

Acetic acid induced writhing in mice 

Hot-plate test in mice 

[19] 

[19] 

8 Sinomenine 10–40 mg/kg 

10–80 mg/kg po/i.p 

80 mg/kg p.o 

80 mg/kg p.o 

Von Frey test in CCI rats 

Von Frey test in postoperative pain model in rats 

Von Frey test in carrageenan induced inflammation pain in mice 

Heat hyperalgesia test in carrageenan induced inflammation pain in mice 

[133] 

[133] 

[37] 

[134] 
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40/80 mg/kg i.p 

40/80 mg/kg i.p 

40 mg/kg i.p 

40 mg/kg i.p 

50 mg/kg i.p 

Von Frey test in photochemically induced SNI in mice and rats 

Von Frey test in photochemically-induced spinal cord injury in rats 

Hot plate test in rats 

Tail flick test in rats 

Formalin test 

[135] 

[43] 

[43] 

[43] 

[43] 

9 Tetrahydropalmatine 40/60 mg/kg i.g 

40/60 mg/kg i.g 

20/200 nmol i.p 

20 nmol i.p 

2 nmol i.t 

20 nmol i.p 

2 nmol i.t 

1–4 mg/kg i.p. 

1–4 mg/kg i.p. 

60mg/kg i.g 

Thermal hyperalgesia test in bone cancer pain model in rats 

Mechanical allodynia test in bone cancer pain model in rats 

Formalin test in mice 

Mechanical allodynia test in CCI mice 

Mechanical allodynia test in CCI mice 

Mechanical allodynia test in CCI mice 

Mechanical allodynia test in CCI mice 

Mechanical hyperalgesia test in inflammatory pain model 

Mechanical hyperalgesia test in neuropathic pain model 

Acetic acid-induced writhing in rats 

[65] 

[65] 

[136] 

[136] 

[136] 

[136] 

[136] 

[32] 

[32] 

[137] 

10 Gelsemine ED50=21.1 μg 

ED50=0.5 μg 

ED50=0.5 μg 

ED50=5.85 mg/kg s.c 

2.0 mg/kg s.c 

0.8 mg/kg p.o 

0.28 mg/kg, twice/day for 7 days s.c 

0.28 mg/kg, twice/day for 7 days s.c 

8/200 μg i.t 

0.056–7 mg/kg s.c 

Formalin test in rats 

Mechanical allodynia in bone cancer rats 

Mechanical allodynia in PSNL rats 

Acetic acid induced writhing in mice 

Formalin test in rats 

Thermal threshold test in CFA-induced inflammation pain model 

Thermal/Mechanical test in CCI rats 

Thermal/Mechanical test in L5 SNL ratsThermal/Mechanical test in rat model of 

postoperative painMechanical allodynia in diabetic neuropathic pain in rat 

[138] 

[52] 

[52] 

[139] 

[139] 

[139] 

[139] 

[139] 

[76] 

[140] 

11 Coronaridine 10 mg/kg i.p Acetic acid-induced writhing in mice [141] 

12 Rutaecarpine 100 mg/kg Acetic acid-induced writhing in mice [142] 

13 Mitragynine 35 mg/kg i.p Hot-plate test in mice [98] 
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14 Harmine 10/15 mg/kg i.p 

2.5/5/10 i.p 

Hot-plate test in mice 

Formalin test in rats 

[99] 

[99] 

15 (3S,4S,15S,20R)- antirhine N4-

oxide 

20 mg/kg i.p Hot-plate test in mice [100] 

16 21-O-syringoylantirhine 20 mg/kg i.p Hot-plate test in mice [100] 

17 Alangine 20 mg/kg i.p Hot-plate test in mice [100] 

18 Antirhine 20 mg/kg i.p Hot-plate test in mice [100] 

19 Harmane 5–20 mg/kg i.p 

2.5/5/10 i.p 

Hot-plate test in mice 

Formalin test in rats 

[99] 

[99] 

20 Norharmane 5–15 mg/kg i.p 

2.5/5/10 mg/kg i.p 

Hot-plate test in mice 

Formalin test in rats 

[99] 

[99] 

21 Mesaconitine 2 mg/kg p.o 

5μg/rat injected into the NRPG/ 

NRM/PAG 

0.5 mg/kg p.o 

0.5 mg/kg p.o 

60 μg/kg p.o 

0.025 mg/kg i.p 

0.025 mg/kg i.p 

Acetic acid-induced writhing in mice 

Paw pressure test in rats 

 

Randall-Selitto method in adjuvant arthritis rats 

The repeated cold stress in rats 

Tail-flick test in mice 

Acetylcholine cramp model 

Inflammatory hyperalgesia in outbred rats 

[143] 

[144] 

 

[145] 

[145] 

[145] 

[146] 

[146] 

22 Yunaconitine 100 μg/kg s.c 

30 μg/kg s.c 

0.4 mg/kg p.o 

Hot-plate test in mice 

Formalin test in rats 

Acetic acid-induced writhing in mice 

[147] 

[147] 

[102] 

23 Lappaconitine 2.5/2.6/3.0mg/kg iv 

1,127 μg/mouse i.t. 

2,333 μg/mouse icv 

2,413 μg/mouse i.cist 

644 μg/mouse i.t. 

607 μg/mouse icv 

Formalin test in NMRI mice 

Tail pinch test in mice 

Tail pinch test in mice 

Tail pinch test in mice 

Hot plate test in mice 

Hot plate test in mice 

[148] 

[149] 

[149] 

[149] 

[149] 

[149] 
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532 μg/mouse i.cist 

62.5 μg/mouse i.t. 

308 μg/mouse icv 

233 μg/mouse i.cist 

Hot plate test in mice 

Acetic acid-induced writhing test 

Acetic acid-induced writhing test 

Acetic acid-induced writhing test 

[149] 

[149] 

[149] 

[149] 

24 Bullatine A 3 mg/kg s.c 

3 mg/kg s.c 

3 mg/kg s.c 

3 mg/kg s.c 

3 mg/kg s.c 

3 mg/kg s.c 

3 mg/kg s.c 

3 mg/kg s.c 

ED50: 0.9 mg/kg s.c 

Mechanical allodynia test in neuropathic model in rats 

Heat hyperalgesia test in neuropathic model in rats 

Mechanical allodynia test in diabetic neuropathic pain in rats 

Heat hyperalgesia test in diabetic neuropathic pain in rats 

Mechanical allodynia test in inflammatory pain model in rats 

Heat hyperalgesia test in inflammatory pain model in rats 

Mechanical allodynia test in bone cancer pain model in rats 

Heat hyperalgesia test in bone cancer pain model in rats 

Formalin test in mice 

[24] 

[24] 

[24] 

[24] 

[24] 

[24] 

[24] 

[24] 

[150] 

25 Aconitine 0.1 mg/kg p.o Acetic acid-induced writhing in wild-type and Mdr1a−/− FVB mice [151] 

26 Guiwuline ED50=15 mg/kg i.g Hot-plate test [103] 

27 Incarvillateine 10/20 mg/kg i.p 

10/20 mg/kg i.p 

10/20 mg/kg i.p 

10/20 mg/kg i.p 

10/20 mg/kg i.p 

Acetic acid writhing test 

Mechanical/thermal sensitivity measurement in SNI mice 

Von Frey test in CFA-induced inflammation pain in mice 

Mechanical sensitivity test in paclitaxel-induced neuropathic pain model 

Thermal sensitivity test in paclitaxel-induced neuropathic pain model 

[64] 

[64] 

[64] 

[64] 

[64] 

28 8-O-ethylaconosine 50/100/200 mg p.o Acetic acid induced writhing in mice [104] 

29 Aconicarmisulfonine A 1.0/0.3/0.1 mg/kg i.p Acetic acid induced writhing in mice [105] 

30 Oxymatrine 

 

80 mg/kg i.p 

80 mg/kg i.p 

8.75–75 mg/kg i.p 

150 mg/kg ip 

18.75–150 mg/kg ip 

75–150 mg/kg 

Von Frey test in CCI mice 

Thermal hyperalgesia in CCI mice 

Hot-plate test in mice 

Tail immersion test in mice 

Acetic acid-induced writhing in mice 

Formalin test in mice 

[56] 

[56] 

[56] 

[56] 

[56] 

[56] 
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1.875–7.5 mg/kg icv Tail immersion test in mice [39] 

31 (-)-Spectaline 300 μmol/kg p.o 

1-100 μmol/kg p.o 

100 μmol/kg p.o 

Acetic acid-induced writhing in mice 

Capsaicin-induced pain in mice 

Acetylcholine-induced abdominal constriction in mice 

[106] 

[106] 

[107] 

32 Huperzine A 110 μg/kg i.p 

ED50=0.57 μg i.t 

50-500 μg/kg i.t/i.p 

0.02/0.075mg/kg i.p 

Hot-plate test in mice 

Formalin test in rats 

Von Frey assay in static compression model in rats 

Mechanical allodynia test in rat’s common peroneal nerve model 

[27] 

[27] 

[27] 

[27] 

3 Matrine 30 mg/kg i.p 

15/30 mg/kg i.p 

15/30 mg/kg i.p 

15/30/60 mg/kg i.p 

15/30 mg/kg i.p 

15/30 mg/kg i.p 

10/30 mg/kg s.c 

10/20 mg/kg s.c 

10/20 mg/kg s.c 

10/20 mg/kg s.c 

20 mg/kg i.c.v 

Von Frey test in CCI mice 

Cold-plate test CCI mice 

Plantar test in CCI mice 

Von Frey test in vincristine induced neuropathic pain model in mice 

Thermal hyperalgesia test in vincristine induced neuropathic pain in mice 

Cold-plate test in vincristine induced neuropathic pain model in mice 

Tail-flick tests 

Acetic acid-induced writhing tests in mice 

Tail-pressure test in mice 

Hot-plate test in mice 

Hot-plate test in mice 

[152] 

[152] 

[152] 

[153] 

[153] 

[153] 

[154] 

[154] 

[154] 

[154] 

[154] 

34 Capsaicin 10 μg i.p 

25/50/100 μg Intraplantar injection 

50/100 μg Intraplantar injection 

100 μg Intraplantar injection 

Hot plate test 

Formalin test in mice 

von Frey test in chronic inflammatory pain model 

von Frey test in chronic neuropathic pain model 

[155] 

[155]  

[156] 

[156] 

35 Scotanamine B 40 mg/kg i.p Tail-flick test in mice [20] 

36 Skimmianine 98mg/kg p.o 

20mg/kg p.o 

Acetic acid writhing test in mice 

Hot-plate test in mice 

[157]  

[157] 

37 Veratraline A 0.5 mg/kg i.p Acetic acid induced writhing in mice [108] 

38 Veratraline B 1.0 mg/kg i.p Acetic acid induced writhing in mice [108] 
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39 Veratraline C 0.5 mg/kg i.p Acetic acid induced writhing in mice [108] 

40 Isomurrayafoline B 10/20 mg/kg p.o 

10/20 mg/kg p.o 

Hot-plate test in mice 

Acetic acid induced writhing in mice 

[109] 

[109] 

Flavonoids 

41 Gossypin 12.5–100 mg/kg i.p Acetic acid-induced writhing in mice [158] 

42 Hyperin 25–150 mg/kg i.p Tail flick test in mice [42] 

43 Chrysin 2.5/10/20 mg/kg ip 

2.5/10/20 mg/kg ip 

25/50/75/100 mg/kg i.p 

31/100/316 mg/kg 

Acetic acid-induced writhing in mice 

Formalin test in mice 

Tail immersion test in mice 

Hot-plate test in mice 

[110] 

[110] 

[38] 

[159] 

44 Lycopene 1/2/ 4 mg/kg p.o. 

1/2/ 4 mg/kg p.o. 

10 nmol/5μl i.t 

Tail immersion test in diabetic neuropathic pain in mice 

Hot-plate test in in diabetic neuropathic pain in mice 

Mechanical hypersensitivity threshold test in PSNL mice 

[74] 

[74] 

[86] 

45 Eupatilin 100 mg/kg p.o Von Frey test in osteoporotic rats [111] 

46 Acacetin 10/100 mg/kg i.p 

10/100 mg/kg i.p 

56.2 mg/kg i.p 

100/200/1,000 μg i.a 

Acetic acid-induced writhing in mice 

Formalin test in mice 

Thermal plantar test in carrageenan-induced pain in mice 

PIFIR test in rats 

[34] 

[34] 

[34] 

[34] 

47 Ellagic acid 1,000 μmol/kg p.o 

33/100/330/660 μmol/kg i.p 

0.33/1/2μmol/ rat i.c.v. 

1–33 μmol/kg i.p. 

10/30 mg/kg i.p 

10 mg/kg p.o 

Tail-flick test in rats 

Tail-flick test in rats 

Tail-flick test in rats 

Acetic acid-induced writhing test 

Formalin test in rats 

Hot plate test in mice 

[88] 

[88] 

[88] 

[89] 

[160] 

[160] 

48 Quercetin 25/50/100 mg/kg i.p 

25/50/100 mg/kg i.p 

10/30/100 mg/kg i.p 

10/30/100 mg/kg i.p 

Tail flick test in mice 

Hot plate test in mice 

Mechanical hyperalgesia in Ehrlich tumor-induced cancer pain in mice 

Thermal hyperalgesia in Ehrlich tumor-induced cancer pain in mice 

[161] 

[161] 

[162] 

[162] 
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30/100 mg/kg i.p 

100 mg/kg i.p 

50/100 mg/kg p.o 

10/30/60 mg/kg i.p 

10/30/60 mg/kg i.p 

10/30/60 mg/kg i.p 

10/30/100 mg/kg s.c 

10/30/100 mg/kg s.c 

30/100 mg/kg i.p 

25/50 /100 mg/kg i.p 

 

25/50/100 mg/kg i.p 

Pain-induced functional impairment model in rats 

Formalin test in rats 

Tail-immersion test in diabetic neuropathic pain in mice 

Acetic acid-induced abdominal writhing test 

Capsaicin-induced pain in mice 

Glutamate-induced pain in mice 

Mechanical hypersensitivity test in zymosan-induced arthritis in mice 

Mechanical hypersensitivity threshold test in gout arthritis in mice 

Mechanical hypersensitivity titanium dioxide-induced arthritis in mice 

Mechanical hypersensitivity threshold test in mouse model of oxaliplatin-induced 

chronic painful peripheral neuropathy 

Cold nociceptive threshold test in mouse model of oxaliplatin-induced chronic painful 

peripheral neuropathy 

[35] 

[35] 

[163] 

[164] 

[164] 

[164] 

[165] 

[166] 

[83] 

 

[72] 

 

49 Rutin 30-1000 mg/kg i.p 

25/50 /100 mg/kg i.p 

 

25/50/100 mg/kg i.p 

 

10-100 mg/kg p.o. 

Formalin test in rats 

Mechanical hypersensitivity threshold test in mouse model of oxaliplatin-induced 

chronic painful peripheral neuropathy 

Cold nociceptive threshold test in mouse model of oxaliplatin-induced chronic painful 

peripheral neuropathy 

Acetic acid-induced writhing test in mice 

[167] 

[72] 

 

[72] 

[168] 

50 Kaempferol 16/32/64 mg/kg i.p 

16/32/64 mg/kg i.p 

16/32/64 mg/kg i.p 

50/100 mg/kg p.o 

Von Frey test in alloxan-induced diabetic neuropathic pain in mice 

Hot plate test in alloxan-induced diabetic neuropathic pain in mice 

Tail flick test in alloxan-induced diabetic neuropathic pain in mice 

Acetic acid-induced writhing test 

[113] 

[113] 

[113] 

[169] 

51 Hesperidin methyl chalcone 3/10/30/100 mg/kg i.p 

30 mg/kg i.p 

3/10/30/100 mg/kg i.p 

 

30 mg/kg i.p 

Acetic acid-induced writhing test in mice 

Formalin/Carrageenan/CFA-induced pain in mice 

Mechanical/Thermal hypersensitivity in carrageenan-induced inflammatory pain model 

in mice 

Mechanical/Thermal hypersensitivity in CFA-induced inflammatory pain in mice 

[62] 

[62] 

[62] 

 

[62] 
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30 mg/kg i.p Mechanical/thermal hypersensitivity in capsaicin-induced inflammatory pain model in 

mice 

[62] 

52 Hesperidin 100–1,778.3 mg/kg i.p. 

10/30/100 mg/kg i.p. 

10/100/, 1000 mg/kg i.p. 

0.1/0.3/0.6/1 mg/kg i.p. 

1/10/30 mg/kg i.p. 

Pain-induced functional impairment model in rats 

Capsaicin-induced pain in mice 

Mechanical/thermal hypersensitivity in CCI rats 

Acetic acid-induced writhing test in mice 

Hot plate test in mice 

[170] 

[170] 

[171] 

[23] 

[23] 

53 Curcumin 50 mg/kg i.p. 

50 mg/kg i.p. 

400 mg/kg p.o. 

400 mg/kg p.o. 

50 mg/kg i.p. 

50 mg/kg i.p. 

50 mg/kg i.p. 

25–600 mg/kg i.p. 

Thermal hypersensitivity in diabetic neuropathic pain in rats 

Mechanical allodynia in diabetic neuropathic pain in rats 

Formalin test in rats 

Hot plate test in rats 

Von Frey test in post-incisional nociceptive sensitization 

Hargreaves test in post-incisional nociceptive sensitization 

Mechanical allodynia test in spontaneous pain 

Nocifensive behavioral scoring in formalin-induced orofacial pain 

[172] 

[172] 

[173] 

[173] 

[174] 

[174] 

[174] 

[18] 

54 Kempferol- 

3,4′-di-O-α-L-rhamn 

opyranoside 

2.5/5/10 mg/kg i.p. 

2.5/5/10 mg/kg i.p. 

Acetic acid-induced writhing test in mice 

Formalin test in mice 

[115] 

[115] 

55 Myricitrin 30–100mg/kg i.p 

30-100mg/kg i.p 

30–100mg/kg i.p 

30–100mg/kg i.p 

0.01–10 mg/kg i.p 

1–100 mg/kg p.o 

1–100 mg/kg i.p 

1–100 mg/kg i.p 

0.01–10 mg/kg i.p 

30 mg/kg i.p 

Cold and mechanical allodynia test in menthol induced pain in mice 

Cinnamaldehyde-induced pain in mice 

Acidified saline-induced pain in mice 

Menthol-induced pain in mice 

Acetic acid-induced writhing in mice 

Acetic acid-induced writhing in mice 

Capsaicin-induced pain in mice 

Glutamate-induced pain in mice 

Phorbol myristate acetate-induced pain in mice 

Mechanical hyperalgesia induced by bradykinin 

[175] 

[175] 

[175] 

[175] 

[116] 

[116] 

[116] 

[116] 

[116] 

[116] 
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30 mg/kg i.p 

30 mg/kg i.p 

Mechanical allodynia induced by PSNL in mice 

Mechanical allodynia test in CFA-induced inflammation pain in mice 

[176] 

[176] 

Terpenes 

56 1,8-Cineole 200/400 mg/kg p.o 

200/400 mg/kg p.o 

Formalin test in mice 

Acetic acid-induced writhing in mice 

[177] 

[177] 

57 p-Cymene 50/100 mg/kg i.p 

25/50/100 mg/kg i.p 

50/100 mg/kg i.p 

25–100 mg/kg i.p 

Acetic acid-induced writhing in mice 

Formalin-induced pain in mice 

Hot-plate test in mice 

Tail flick test in mice 

[12] 

[12] 

[12] 

[13] 

58 Menthol 3–10 mg/kg p.o 

3–10 mg/kg p.o 

10 μg i.c.v 

10/20 mg/kg i.p 

50/100 mg/kg i.p/i.t 

50/100 mg/kg i.p/i.t 

Hot-plate test in mice 

Acetic acid-induced writhing in mice 

Tail flick test in mice 

Chemically induced nocifensive behavior 

Formalin-induced pain in mice 

Von Frey test of CFA-induced pain in mice 

[14] 

[14] 

[14] 

[48] 

[48] 

[48] 

59 Paeoniflorin 50 mg/kg i.p 

50 mg/kg i.p 

10/100/200 μg i.v 

10/100/200 μg i.v 

10/100/200 μg i.v 

30 mg/kg p.o 

180 mg/kg i.p 

Mechanical withdrawal threshold test in CCI ats 

Thermal withdrawal latency test in CCI rats 

Spontaneous pain-related behaviors in rats 

Thermal pain sensitivity in rats 

Mechanical pain sensitivity in rats 

Tail-pressure test in diabetic neuropathic pain in mice 

Abdominal withdraw reflexin test in rats with neonatal maternal separation-induced 

visceral hyperalgesia 

[77] 

[77] 

[21] 

[21] 

[21] 

[31] 

[57] 

60 Borneol 5/25/50 mg/kg ip 

5/25/50 mg/kg ip 

Acetic acid-induced writhing in mice 

Formalin-induced pain in mice 

[178] 

[178] 

61 Swertiamarin 100/200 mg/kg po 

100/200 mg/kg po 

100/200 mg/kg po 

Tail immersion test in mice 

Acetic acid-induced writhing in mice 

Hot-plate test in mice 

[179] 

[179] 

[179] 
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62 Geniposide ED50=17.3 μg ith Formalin-induced pain in rats [84] 

63 Geraniol 12.5/25/50 mg/kg i.p/p.o 

25 mg/kg i.p. 

12.5/25/50 mg/kg i.p 

12.5/25/50 mg/kg i.p 

Acetic acid-induced writhing in mice 

Acetic acid-induced writhing test in mice 

Formalin-induced pain in mice 

Glutamate test in mice 

[119] 

[119] 

[119] 

[119] 

64 [6]-Gingerol 12.5/25/50 mg/kg i.p 

25/50 mg/kg i.p 

Acetic acid-induced writhing in mice 

Formalin test in mice 

[120] 

[120] 

65 Myrtenol 75 mg/kg i.p. 

75 mg/kg i.p. 

75 mg/kg i.p. 

75 mg/kg i.p. 

75 mg/kg i.p. 

Acetic acid-induced writhing in mice 

Formalin test in mice 

Hot-plate test in mice 

Glutamate test in mice 

Capsaicin test in mice 

[78] 

[78] 

[78] 

[78] 

[78] 

Aromatic compounds 

66 Paeonol 10/50/100mg/kg p.o 

100 mg/kg p.o 

30/50/100 mg/kg ip 

80 mg/kg ip 

80 mg/kg ip 

Acetic acid-induced writhing in mice 

Formalin-induced pain in mice 

Thermal threshold test in carrageenan induced  inflammatory pain in mice 

Mechanical hypersensitivity threshold test in CFA-induced pain in mice 

Thermal threshold test in in CFA-induced pain 

[180] 

[180] 

[181] 

[55] 

[55] 

67 Divaricatol 1/5mg/kg Acetic acid-induced writhing in mice [182] 

68 Cinnamaldehyde 100–400mg/kg p.o 

100–400mg/kg p.o 

Acetic acid-induced writhing in mice 

Hot-plate test in mice 

[183] 

[183] 

69 Sinapyl alcohol 20/30 mg/kg p.o 

20/30 mg/kg p.o 

Acetic acid-induced writhing in mice 

Hot-plate test in mice 

[121] 

[121] 

70 Caffeic acid 2.5–100 mg/kg p.o 

2.5–100 mg/kg p.o 

200 mg/kg p.o 

2.5–10 mg/kg i.p 

2.5–10 mg/kg i.p 

Acetic acid-induced writhing in mice 

Formalin test in mice 

Randall–Selitto test in LPS/carrageenan-induced pain in rats 

Hot plate latency test in alloxan-induced diabetic neuropathic pain in mice 

Tail flick latency test in alloxan-induced diabetic neuropathic pain in mice 

[80] 

[80] 

[80] 

[85] 

[85] 
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2.5–10 mg/kg i.p Von Frey filaments test in alloxan-induced diabetic neuropathic pain in mice [85] 

Coumarins 

71 Notopterol 100 mg/kg p.o Acetic acid-induced writhing in mice [184] 

72 Columbianadin 50/100 mg/kg i.p Formalin test in mice [123] 

73 Daphnetin 12.5/25/50 mg/kg p.o 

12.5/25/50 mg/kg p.o 

12.5/25/50 mg/kg p.o 

Acetic acid-induced writhing in mice 

Hot-plate test in mice 

Electric stimulation induced pain in mice 

[124] 

[124] 

[124] 

74 Decursinol 10–60 mg/kg p.o 

10–60 mg/kg p.o 

10–100 mg/kg p.o 

10–100 mg/kg p.o 

Tail-flick and 

Hot-plate tests in mice 

Acetic acid-induced writhing in mice 

Formalin tests in mice 

[125] 

[125] 

[125] 

[125] 

75 7-Hydroxycoumarin 30/60/120 mg/kg p.o 

1–60 mg/kg p.o 

3/15/30/60 mg/kg p.o 

2.5/5/10 mg/kg p.o 

Von Frey filaments test in CFA induced pain in mice 

Acetic acid-induced writhing in mice 

Formalin tests in rats 

Hot-plate tests in mice 

[82] 

[185] 

[185] 

[126] 

76 Osthole 1%/2%/5% i.p 

100 mg/kg i.p 

50 μL 2%  Epidural treatmentED50 

=5.43 mg/kg 

ED50 =5.43 mg/kg 

2.5/5/10 mg/kg p.o 

 

Von Frey test in nucleus pulposus-evoked pain in rats 

p-Benzoquinone-induced writhing in mice 

Von Frey test in nucleus pulposus-induced radicular inflammatory pain in rats 

Acetic acid-induced writhing in mice 

Formalin tests in mice 

Hot-plate tests in mice 

[49] 

[79] 

[50][1

86] 

[186] 

[126] 

 

77 Albiflorin 1/3/10 mg/kg p.o 

50 mg/kg i.p 

50 mg/kg i.p 

Tail-pressure test in diabetic neuropathic pain in mice 

Mechanical withdrawal threshold testing 

Thermal withdrawal latency testing. 

[31] 

[77] 

[77] 

78 Scopoletin 1/5/10 mg/kg i.p 

1/5/10 mg/kg i.p 

Acetic acid-induced writhing in mice 

Formalin tests in mice 

[128] 

[128] 

Aliphaticnatural products 
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79 Fumaric acid 2.5/5.0 mg/kg p.o 

1.25/2.5/5.0 mg/kg p.o 

1.25/2.5/5.0 mg/kg p.o 

Acetic acid-induced writhing in mice 

Hot-plate test in mice 

Tail flick test in rats 

[187] 

[187] 

[187] 

80 Embelin 10/20 mg/kg i.p 

10/20 mg/kg i.p 

10/20 mg/kg i.p 

Acetic acid-induced writhing in mice 

Hot-plate test in mice 

Tail immersion test in mice 

[129] 

[129] 

[129] 

Lignans 

81 Liriodendrin 5/10 mg/kg p.o 

5/10 mg/kg p.o 

Acetic acid-induced writhing in mice 

Hot-plate test in mice 

[188] 

[188] 
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