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Abstract

This manuscript will review the crucial role of BDNF as a pain mediator and modulator of neuroinflammation and neuropathic 
pain.

BDNF belongs to of the neurotrophin family of growth factors that is encoded by the bdnf gene. Its role as modulator was found 
to act on neuronal excitability and synaptic plasticity has triggered huge interest in neurobiological pain research. This pointed to 
renewed interest as a potential target for pharmacological agents in its long cascade of mechanism of actions.

There is no clear-cut explanation on how BDNF works. One thing we know is that BDNF mechanism of action depends on whether 
we are dealing with a normal nerve, after an acute injury, or following chronic state. It is considered a major tertiary mediator in the 
genesis of central sensitization. It mediates inflammatory and peripheral injury-induced pain and play a role by increasing dorsal 
horn excitability. Hence disrupting these cycles can potentially curb the genesis of chronic pain.

Some suggested mechanisms of action of BDNF in neuropathic pain is via enhanced neuronal sensitivity to painful stimuli and 
an enhanced co-expression of thermo-TRP channels. Another possible mechanism entails the involvement of microglia in pain. Fol-
lowing a peripheral injury, GABA-BDNF plays an essential role in formation of neuropathic pain. BDNF increases both the excitatory 
and inhibitory synaptic drives to putative excitatory interneurons while attenuating synaptic transmission to inhibitory GABAergic 
neurons.

In the absence of any injury and in normal states, BDNF-mediated effects contribute to pain. An increase in BDNF and TrkB expres-
sion activate MAPK/ERK and PLC-PKC kinase pathways.

In the acute stage of nerve injury, the levels of both BDNF and TrkB are decreased in the spinal cord dorsal horn. During the chron-
ic stage of injury, pERK levels are also noted to increase. This may result from increases in both BDNF-TrkB signaling and TNF𝛼-TNFR
signaling.

BDNF may also potentially modulate spinal neuron responsiveness by potentiation of postsynaptic N-methyl-D-aspartate (NMDA) 
receptors.

BDNF noticeably enhanced the frequency of miniature excitatory postsynaptic currents (EPSCs) recorded in superficial dorsal 
horn neurons.

All these mechanisms and theories may potentially be a dream for clinicians to work on and modulate pain.
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Introduction

The last 3 decades witnessed a huge interest in the fields of pain 
molecular neurobiology and neuroscience. Pain practicing clini-
cians are faced with limited time and limited clinical treatment and 
management options for the chronic pain patients. The essential 
role of pain research, basic and clinical has elevated this filed of sci-
ence to a level with higher standards of understanding of the cas-
cades that involve pain and its complex pathways. This manuscript 
will review the role of BDNF in neuropathic and neuroinflamma-
tory pain.

The traditional belief that the modulation of pain is based solely 
on peripheral and central pain pathways, or based on peripheral 
pain modulators such as bradykinin, substance P, and prostaglan-
din, is almost outdated and labeled as “old”. Brain-derived neuro-
trophic factor (BDNF) is one of the most interesting neuromodula-
tors discovered about 30 years ago. It is by far considered as the 
most abundant and widely distributed neurotrophin member in 
the central and peripheral nervous system. It is known to be in-
volved in axonal growth, synaptic plasticity, and neuronal repair 
[1].

BDNF belongs to of the neurotrophin family of growth factors 
that is encoded by the bdnf gene [2]. It acts as a modulator of neuro-
nal excitability and synaptic plasticity2. In this capacity, BDNF acts 
as neuroprotective, and promotes and modulates growth of differ-
ent neuronal populations after injury. These effects are mainly con-
centrated around the rubrospinal, reticulospinal, and vestibulospi-
nal tracts, in addition to proprioceptive neurons of Clarke’s nucleus 
in the spinal grey matter of the lumbar spinal cord [3].

Histological and functional evidence has been provided, mainly 
from studies on acute slices and intact animals, that BDNF modu-
lates fast excitatory (glutamatergic) and inhibitory (GABAergic/
glycinergic) signals, as well as slow peptidergic neurotransmission 
in spinal cord. Recent studies have unraveled some of the neuronal 
circuitries and mechanisms involved, highlighting the key role of 
synaptic glomeruli in lamina II as the main sites for such a modula-
tion [4]. BDNF was initially isolated and purified in the brain of the 
pig [5]. Recent evidence has shown that BDNF has a strong role in 
cognitive functions, notably in memory acquisition and consolida-
tion [6].

BDNF has been shown to mediate inflammatory and periph-
eral injury-induced pain. It should not be surprising that it also 
exerts deleterious effects, which are typically associated with its 
overexpression [7]. BDNF signaling is involved in the formation, 
maturation, and function of excitatory and inhibitory synapses and 
in synaptic plasticity [8]. This in part explains its role in causing 
neuroplasticity [9].

Neuropathic pain and the inflammatory cascade
To better understand the role of BDNF and where it stands in 

a long and busy cascade of inflammatory nerve responses, it be-
hooves us to review the normal physiologic etiology and pathologic 
response to a nerve injury and development of neuropathic pain 
at peripheral and spinal levels. This over-simplification of the cas-
cade is an overview with a reminder that the cellular mechanisms 
between males and females are very different [10].
•	 Primary Mediators: Peripheral nerve injury results in ac-

tivation of primary mediators that include cytokines, neu-
ropeptides, chemokines, Wnt ligands, and growth factors. 
This injury promotes a Wallerian degeneration of severed 
axons, neutrophils and T-lymphocytes influx, macrophages, 
fibroblasts, Schwann cells, and mast cells [11]. The trigger of 
primary mediators cause change in gene expression, enhance 
post-translational modification of proteins, and change ion 
channel status in primary afferent neurons, leading to sec-
ondary mediators release [11]. 

•	 Secondary mediators: Primary afferent terminals in the 
spinal dorsal horn release secondary mediators like colony 
stimulating factor 1 (CSF-1), chemokine (C-C motif) ligand 21 
(CCL21), and wingless-type mammary tumor virus integra-
tion, member 5A (Wnt5a). These affect influence spinal mi-
croglial cells causing them to release tertiary mediators [11]. 

•	 Tertiary mediators: Derived from microglia, tertiary me-
diators like as BDNF, Tumor Necrosis Factor- α (TNF- α), and 
interleukin-1β (IL-1β) promotoe excitatory transmission and 
decrease inhibitory synaptic transmission in the superficial 
dorsal horn [11]. Tertiary mediators along with synaptic 
plasticity promote the movement of nociceptive informa-
tion and enhance information leading to central sensitiza-
tion at supra-spinal and spinal levels11. Persistent changes in 
microglial function leads to long-term changes in astrocyte 
function and hence chronic neuropathic pain [11]. 
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BDNF release in spinal dorsal horn
BDNF plays its role by increasing dorsal horn excitability. It is 

considered a major tertiary mediator in the genesis of central sen-
sitization [12]. CSF-1, a secondary mediator, is released from the 
injured primary afferents and it is activated through receptors on 
microglial cells. This results in up-regulation of many genes that 
are considered culprits in the genesis of neuropathic pain. These 
genes include Ctss (encoding cathepsin S), Cx3cr1 (encoding the 
fractalkine/CX3CL1 receptor, CX3CR1), Itgam (encoding CD11b), 
and the gene Bndf (encoding BDNF) [11,13]. 

How is BDNF released?
Up-regulation of purinergic P2X4 receptors, a subtype of iono-

tropic ATP receptors, and because of ATP activation in spinal mi-
croglia after peripheral nerve injury, mediates BDNF release and 
causes neuropathic pain [14]. P2X4 opens the ion channels on cell 
membrane, mainly via calcium influx, activates microglia, releases 
some damaging factors (such as IL-1β, TNF-a, and IL-6), and in-
duces and aggravates chronic pain [14]. And as mentioned above, 
activation of P2X4 on microglia and release of BDNF is seen linked 
to genesis of neuropathic pain in males only. It was observed that 
spinal microglia do not express P2X in female rodents [15]. Simi-
larly, there is data to suggest that P2Y receptors have a role in the 
release of BDNF and subsequent role in microglial activation and 
the onset of neuropathic pain [16].

 
Wingless-type mammary tumor (Wnt) signaling was also impli-

cated in the promotion of BDNF release [17]. Wnt signaling was 
found to provide an important bridge between enhanced neuronal 
activity and BDNF expression [17]. 

Mechanism of action of BDNF

This area of research is still in embryonic stages and clear mech-
anisms of actions are still scarce. There is no clear-cut explanation 
on how BDNF works. One thing we know, is that BDNF mechanism 
of action will depend on whether we are dealing with a normal 
nerve, after an acute injury, or following chronic state. 

But amongst the suggested mechanisms of action of BDNF in 
neuropathic pain is via enhanced neuronal sensitivity to painful 
stimuli and an enhanced co-expression of thermo-TRP channels. 
BDNF was found to have the ability to regulate the pattern of ex-

pression and the level of activity of the transducer channel Tran-
sient Receptor Potential Vanilloid Subtype 1 (TRPV1) [18].

Another possible mechanism entails the involvement of mi-
croglia in pain. Subsequent to a peripheral nerve injury, the spinal 
cord activated microglia P2X (4) and their receptors (P2X (4) R) 
become over-expressed, and activated P2X(4)R leads to the release 
of BDNF from microglia [19].

Following a peripheral injury, GABA-BDNF plays an essential 
role in formation of neuropathic pain [20]. BDNF increases both 
the excitatory and inhibitory synaptic drives to putative excitatory 
interneurons while attenuating synaptic transmission to inhibitory 
GABAergic neurons [21].

In the absence of any injury and in normal states, BDNF-mediat-
ed effects contribute to pain. An increase in BDNF and TrkB expres-
sion activate MAPK/ERK and PLC-PKC kinase pathways. This leads 
to transcription of pain genes and post-translational changes such 
as phosphorylation of glutamate receptors [21].

In the acute stage of nerve injury, the levels of both BDNF and 
TrkB are decreased in the spinal cord dorsal horn [20]. MAPK/ERK 
pathways could be activated by BDNF-independent mechanisms, 
presumably an alternate pathway such as the TNF𝛼 pathway (both
TNF𝛼 and TNR1 expressions are upregulated by nerve injury or
spinal cord injury) [22]. A decrease in KCC2 by SCI which alters 
GABA-mediated chloride function is likely to contribute to pain af-
ter an injury as well [21].

During the chronic stage of injury, pERK levels are also noted 
to increase. This may result from increases in both BDNF-TrkB sig-
naling and TNF𝛼-TNFR signaling. These pathways activation could
result in an increase of activity of kinase and the transition of pain 
genes. It is concluded that BDNF may not initiate pain-producing 
pathway, but potentially facilitate pain hypersensitivity during the 
chronic stages of injury [21].

Another plausible evidence on mechanism of action of BDNF 
points to the fact that it modulates spinal neuron responsiveness 
by potentiation of postsynaptic N-methyl-D-aspartate (NMDA) 
receptors. These are ionotropic glutamate receptors that play a 
central role in central sensitization [2,23]. Data suggest that BDNF 
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facilitates evoked synaptic currents in lamina II neurons via a phos-
pholipase C (PLC) and PKC-dependent mechanisms [2,24]. In addi-
tion, electrical stimulation of primary afferent fibers leads to spinal 
Neurokinin-1 (NR1) phosphorylation in serine 897, an effect that is 
canceled by incubation with trkB-IgG in a ERK and PKC-dependent 
fashion [2,25].

In 2005, Matayoshi and his team out of Japan, suggested another 
mechanism of action of BDNF. In pointed that “BDNF may promote 
synaptic rearrangements in which activity in innocuous mecha-
noreceptors newly activates nociceptive second-order neurons” 
[2,26]. The following days after inflammation was induced by com-
plete Freund’s adjuvant, BDNF noticeably enhanced the frequency 
of miniature excitatory postsynaptic currents (EPSCs) recorded in 
superficial dorsal horn neurons [2,26].

Finally, another mechanism of action of BDNF, theorized that ac-
tivation of spinal microglial cells is associated with BDNF enhanced 
expression and release from these cells [2,27]. BDNF is noted to 
change the excitability of superficial dorsal horn neurons by al-
tering the anion reversal potential in these cells leading to disin-
hibition of these neurons. In the same study, the neutralization of 
microglial-derived BDNF prevented the excitability alterations in 
postsynaptic neurons and overturn neuropathic pain [2,27]. 

The ambivalent role of BDNF as pain modulator
BDNF is known to be pleomorphic in pain. It either promotes 

pro-nociception and/or acts as anti-nociceptive pain modulator.

1- BDNF anti-nociceptive properties

While reviewing research data related to the role of BDNF in 
pain, we ran into significantly more studies describing BDNF pro-
motion of nociception rather than anti-nociception. This is a sum-
mary of the most important studies conducted in this area

Pezet., et al. found that BDNF antinociceptive effect was due 
to modulated sensory neuron synaptic activity by a facilitation of 
GABA transmission in the dorsal horn and spinal release of GABA 
[28]. This was also confirmed by Lever., et al. [29] that concluded 
that BDNF-induced release of GABA as a potential mechanism for 
the antinociceptive action of intrathecal BDNF in neuropathic rats 
[29]. 

Siuciak., et al. went even further and suggested that BDNF an-
algesic effect recruited both serotonin and opioid mechanisms. 
She reported that an infusion of BDNF was associated with by an 
increase in serotonergic activity within the brain and spinal cord 
[30]. 

In 2005, Dr. Tsai, an academic psychiatrist in Taiwan, pointed 
out that a few antidepressants work as antinociceptives for neu-
ropathic pain by recruiting mediation of BDNF release [31]. In 
animal and human studies, he postulated that BDNF “modulates 
synaptic plasticity and neurotransmitter release across multiple 
neurotransmitter systems” [31]. 

Bardoni., et al. showed that at post-synaptic level, BDNF recep-
tor TrKB enhanced the spontaneous release of GABA and glycine 
on lamina II neurons. By doing so, it promoted the BDNF analgesia 
via pain tansmission [32].

Finally, an interesting study by Huang., et al. [33], demonstrated 
a dual behavior of BDNF in the same setting, where it acted as pro-
nociceptive and anti-nociceptive. This behavior depended on the 
activation of certain intracellular cascades and different cell types. 
Huang and colleagues showed that intrathecal administration of 
BDNF into the spinal cord of uninjured rats decreased the potas-
sium–chloride cotransporter 2 (KCC2). By doing so, it enhanced the 
disinhibition and hypersensitivity, after spinal cord injury, and the 
same BDNF treatment increased KCC2 and restored synaptic inhi-
bition [33]. This finding translates into the fact spinal cord injury 
transforms how BDNF affects GABA function and means that the 
clinical benefit of BDNF will depend on fiber sparing extent [33]. 

2- BDNF nociceptive properties

This section will address the possible relationship of BDNF 
and pain (pro-nociception). For the sake of simplicity, this section 
will be divided into the following sub-sections: the role of BDNF in 
central sensitization, role of BDNF in inflammatory pain, the role 
of BDNF in neuropathic pain, BDNF role in transition of acute to 
chronic pain, and finally the role of BDNF in other forms of pain 
such as trigeminal neuralgia, spinal cord injury, hyperalgesia, mi-
graine, diabetic neuropathies, and cancer pain.
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2A- BDNF and central sensitization

This subsection alone will need a dedicated manuscript of its 
own, as the data is voluminous, and many studies delineated this 
relationship. In this synopsis, we will choose the most direct, sim-
plest, and plausible correlation. 

BDNF acts at multiple levels of the CNS. In response to ATP, and 
mediated by purinergic receptor P2X4, BDNF is produced by target 
tissues such as synovial fibroblasts and become expressed in sen-
sory neurons [34]. 

Through anterograde axonal transport, BDNF is transported 
to the spinal dorsal horn. By increasing spinal hyperexcitability, it 
contributes to central sensitization [1]. 

Growth., et al. demonstrated that thermal hyperalgesia was 
induced by intrathecal injection of BDNF in healthy mice. If intra-
thecal injection of TrkB antisense oligonucleotides takes place, it 
caused inhibition of TrkB expression, and this blocks BDNF-in-
duced hyperalgesia [35].

In a monumental paper displaying the relationship of BDNF to 
central sensitization, Melemedjian and his colleagues [36] showed 
that although different kinases may be responsible for the sparking 
of persistent nociceptive sensitization, they do not participate in 
the maintenance of chronic pain. He pointed to possibility that a 
ZIP-reversible process is responsible for the maintenance of per-
sistent sensitization. He also demonstrated that BDNF played an 
essential role in triggering and maintaining chronic nociceptive 
sensitization through a ZIP-reversible process. His research con-
cluded that BDNF controlled PKMζ and PKCλ nascent synthesis via 
mTORC1 and that BDNF increased PKMζ phosphorylation at spinal 
synapses. He demonstrated that molecular association between 
pain and memory mechanisms, BDNF signaling to PKMζ, and PKCλ 
is preserved in CNS synapses [36].

Kerr., et al. [37] demonstrated that BDNF induces c-fos ex-
pression in dorsal horn neurons. In this experiment, exogenous 
BDNF significantly enhanced NMDA receptor-mediated responses, 
known to result in central sensitization. It then showed systemic 
Nerve Growth Factor treatment raised BDNF levels in sensory 
neurons and enhanced nociceptive spinal reflex excitability that 
caused reduction of trkB-IgG, a known BDNF antagonist [37]. The 

study concluded that BDNF is “localized and regulated in inflam-
matory states and is sufficient and necessary for the expression of 
central sensitization” [37].

In laboratory rats with induced bone cancer, Bao., et al. [38] 
showed that activation of proteinase-activated receptor (PAR2) 
set off the nuclear factor kappa-light-chain-enhancer of activated B 
cells (NF-κB) signaling. This markedly upregulated the BDNF func-
tion. The ultimate result was increased glutamatergic transmission 
in spinal dorsal horn and thermal and mechanical hypersensitivity 
[38]. 

2B- BDNF and inflammatory pain

Research studies have suggested a role of BDNF in inflamma-
tory pain. As we were reviewing data related to this matter, it is 
noted the majority is about 2-3 decades old. 

A study suggested that altered gene transcription and protein 
synthesis in DRG neurons can be the result of peripheral inflamma-
tion and nerve injury [39]. 

Lalisse., et al. [40], suggested that the ATP-gated purinergic re-
ceptors P2RX4, which are expressed by sensory neurons, controls 
neuronal BDNF release. This leads to hyper-excitability during 
chronic inflammatory pain and establish P2RX4 in sensory neu-
rons as a therapeutic target to fight chronic inflammatory pain [40]. 

Using immunohistochemistry, Cho., et al. [41] studied the al-
terations of BDNF immunoreactivity in the DRG and spinal cord 
following peripheral inflammation. There was marked elevation of 
BDNF-immunoreactive (IR) neuron profiles in the L5 DRG and sig-
nificant increase in the expression of BDNF-IR terminals in the spi-
nal dorsal horn were after following peripheral tissue inflamma-
tion. This inflammation was induced by an intraplantar injection of 
Freund’s adjuvant into the rat paws. The result pointed that inflam-
mation caused elevated BDNF synthesis in the DRG and an increase 
in anterograde transport of BDNF to the spinal dorsal horn [41].

Mannion, and colleagues, including Dr. Woolf, concluded that 
BDNF as a highly specialized growth factor during development, 
it contributes to synaptic plasticity at multiple sites in the brain. In 
the DRG neurons, with its upregulation, and in collaboration with 
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Nerve Growth Factor, after being transported to the spinal cord, 
and upon its release, and after acting on TrkB-expressing cells in 
the dorsal horn, BDNF contributes to stimulus-induced hypersen-
sitivity after inflammation [42].

2C- BDNF and neuropathic pain

In 2005, published in the journal Nature, Jeffrey Coull [27] and 
his team deciphered the biophysical mechanism by which microg-
lia, once stimulated by ATP, cause hyperexcitability of spinal neu-
rons. In this case, microglia releases BDNF, which changed chloride 
ion distribution across the plasma membrane of neurons in lamina 
I of the spinal cord. This caused activation of in GABA triggering 
neuropathic pain [27].

In a recent 2020 publication, Cao., et al. [43] theorized that 
BDNF and its primary “non-truncated” receptor TrkB are essential 
for CNS development, neuroprotection in adulthood and contribu-
tion to neuronal survival and its recovery phase. But they noted 
that BDNF upregulated truncated receptor TrkB.T1 has deleterious 
effects in response to injury and inflammation. This leads to activa-
tion of cell cycle proteins, inhibiting axonal repair and facilitating 
the development of neuropathic pain. To confirm, experimentally, 
a deletion of the TrkB.T1 receptor has fortunately curbed the un-
toward effects while improving recovery from injury and tweaked 
pain [43].

In an experimental study on male rats, to detect the role of lo-
cal BDNF on transected sciatic nerves, Marcol., et al. [44] divided 
the study into 3 subgroups, with connective tissue chambers with 
fibrin, with fibrin and BDNF, and with fibrin and antibody against 
BDNF. This was compared to control rats with no chambers. Sev-
en weeks post-procedure, counting of surviving and regenerat-
ing neurons in DRG were assessed. The team concluded that local 
BDNF played a role in the formation of neuropathic pain after sci-
atic nerve injury [44]. 

In a study by Ulman and colleagues [19], as a result of a periph-
eral nerve injury, the spinal cord activated microglia purinergic 
P2X (4) and their receptors (P2X (4) R) become over-expressed, 
and these activated P2X (4) R lead to the release of BDNF from 
microglia [19]. This research also emphasized the role of ATP as 
a known mediator of inflammatory and neuropathic pain and con-

cluded that P2X4R contribute to chronic pain through a central in-
flammatory pathway [19]. 

Related to neuropathic pain, peripheral diabetic neuropathies 
(PDN) were also found to be related to BDNF [45]. In these dia-
betic rats, “increased BDNF expression in the lumbar DRG [45] was 
linked with decreased expression of voltage-gated potassium (Kv) 
channels in the lumbar DRGs and primary sensory neuron hyper-
excitability” [45-47].

Following findings in diabetic rats, Sobue., et al. [48] found that 
mRNA levels for the neurotrophins NGF, BDNF and NT-3 and their 
receptors were upregulated in peripheral nerves with axonal pa-
thologies in patients with PDN. These increased BDNF and NT-3 
mRNA levels in the affected sections of peripheral nerves matched 
the extent of nerve affectation by T-cells and macrophages rather 
than axonal abnormalities or demyelination [48]. It is concluded 
that neuroinflammation was a landmark finding in PDN [47].

Regarding chemotherapy-induced peripheral neuropathy 
(CIPN), in a clinical observation based on experience of the au-
thors, Azoulay and his co-author opined that low blood circulating 
BDNF levels in blood can be used as a potential biomarker for sus-
ceptibility to CIPN [49]. He also added that higher levels of BDNF 
can reflect prognosis and potential response to treatment [49].

BDNF, one of the serum protein biomarkers was associated with 
CIPN. As such, it can be used as a reflective measurement tool for 
detection and profiling of risk stratus in certain oncological clinical 
practice [50]. 

2D- BDNF role in the transition of pain from acute to chronic

In a published article in 2021, we elucidated multiple theo-
ries behind the unfortunate transition of acute to chronic pain 
[51]. Ling., et al. [52] demonstrated that spinal dorsal horn neu-
rons might carry an engram representing a molecular mechanism 
of central sensitization that may promote pain [52]. His research 
concluded that active form of an atypical protein kinase C (PKC) 
isozyme, “protein kinase M zeta (PKMζ)”, is essential for this LTP 
maintenance [52].
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Melemedjian and colleagues [36] suggested that there may be 
other PKCs kinases that initiate chronic pain, but do not participate 
in maintaining it. He postulated that a ZIP-reversible process may 
be responsible for the maintenance of persistent sensitization, and 
that BDNF has a role in initiating and maintaining persistent noci-
ceptive sensitization. He added that BDNF not only regulates the 
control of PKMzeta by enhancing its phosphorylation but also has 
control effect on other PKCs. Melemedjian., et al. [36] concluded 
that BDNF, through its receptor tyrosine receptor kinase type B 
(trkB), acts as a key regulator in PKC synthesis and phosphoryla-
tion and plays a vital role in maintenance of persistent and chronic 
pain. This landmark finding is the first to directly demonstrate that 
neurotransmitter-neurotrophin relationship is related to initiation 
and maintenance of central chronic pain state [36].

Nijs and his team [53] emphasized BDNF is a driving force be-
hind neuroplasticity with sensitizing capacity at every level of the 
pain pathways including the peripheral nociceptors, dorsal root 
ganglia, spinal dorsal horn neurons, and brain descending inhibi-
tory and facilitatory pathways. He added that blocking the signal-
ing pathways of proteinase-activated receptors 2–NK-κβ, and ad-
ministration of phencyclidine for antagonizing NMDA receptors, or 
blockade of the adenosine A2A receptor may possibly block neuro-
plasticity and chronic pain [53].

Sikandar et al54 deleted the bdnf gene from adult peripheral 
sensory neurons. This is aimed to determine its role in acute and 
chronic pain processing. His result was that BDNF didn’t contribute 
to acute pain but found it is necessary for the “transition from acute 
to chronic inflammatory pain and some neuropathic pain states” 
[54]. 

Conclusion
Chronic pain is difficult to treat. As enumerated in this manu-

script, potentially, there are tens of potential target points, at BDNF 
and other levels of the pain cascade. 

Hopefully many preclinical and clinical research therapeutic tri-
als are now conducted or in the process, based on the advances in 
pain molecular neurobiology and neuroscience. 

We owe it to our patient to improve the therapeutic armamen-
tarium we have in our pockets, and elevate their quality of life, im-
prove their functionality, and decrease their pain and suffering. 
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