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ABSTRACT

The mechanisms of epidural-associated fever remain incompletely understood [1-3]. We propose that action of local
anesthetic on TPRV1. The transient receptor potential cation channel subfamily V member 1 (TRPV1), also known as
the capsaicin receptor and the vanilloid receptor can explain this effect and explain mechanism of burning sensation on
local anesthetic injected subcutaneously or intramuscular. Role of TRPV1 receptor was not discussed previously in Ob-
stetric Anesthesia literature. Based on available data, we propose that Local Anesthetics work as agonist/antagonist on
TPRVI receptors. Antagonist action may cause hyperthermia through modifying thermoregulation [4], agonist action
may cause hyperthermia thru release of IL-6 and other mediators of inflammation [5-10]. Agonist action may explain
burning sensation on injection of Local Anesthetics. Burning sensation can be diminished by increasing pH of Local

Anesthetic solution, because vanillin receptors are stimulated by acidification through lower pH [11,12].
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1. Introduction
1.1. Background

We found that to the best of our knowledge role of
TRPV1 receptor was not addressed in obstetric anesthe-
sia or obstetric reviews dedicated to the explanation of
hyperthermia caused by labor epidural. We put together
this review of literature to bring to attention of our col-
leagues, obstetric anesthesiologists and obstetricians, role
of TRPV1 receptor in genesis of hyperthermia caused by
labor epidural.

1.2. Methods

Articles in areas close to obstetric anesthesia, including
pharmacology and physiology were reviewed, using Pub-
Med service online.

1.3. Results

We found that acknowledging role of TRPV1 receptor
offers explanation to mechanism of hyperthermia caused
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by labor epidural.

2. Mechanisms Proposed in Literature

Significant research advances were made in the last 18
months around the topic of epidural-related fever, but
major gaps in knowledge persist especially with under-
standing the precise mechanism. The most pressing area
of research is the development of well tolerated and ef-
fective prophylactic interventions to prevent maternal
and fetal exposure to hyperthermia and inflammation.

Overall, 18.5% of women had a temperature more than
100.4°F develop during labor. However, only 4.5% of
women in this low-risk population had microbiologic-
proven chorioamnionitis. Whereas women with epidural
were far more likely to have intrapartum fever develop,
22.7% with epidural compared with 6.0% no epidural,
the use of epidural analgesia was not associated with
infection [13].

Elevation in maternal body temperature can be seen in
a subset of laboring women in as little as 1 hour after
administration of epidural analgesia. However, it is esti-

OJAnNes



Why Labor Epidural Causes Fever and Why Lidocaine Burns on Injection? Role of TRPV1 Receptor 135
in Hyperthermia: Possible Explanation of Mechanism of Hyperthermia during Labor Epidural and
Burning Sensation on Injection of Local Anesthetics

mated that intrapartum temperature elevation usually
begins 4 to 6 hours after epidural placement and rises at a
rate of 0.08°C to 0.14°C per hour. Although this rise in
temperature is considered idiopathic, researchers have
proposed several mechanisms that might explain the
phenomenon. These include an inflammatory response,
oxidative stress, an alteration in sympathetic stimulation
and thermoregulatory mechanisms, and subclinical
chorioamnionitis.

Recent research has focused on the inflammation and
oxidative stress seen in women who develop intrapartum
fever. Earlier work revealed that levels of interleukin-6
(IL-6), a proinflammatory cytokine, are elevated in wo-
men who receive epidural analgesia and become febrile.
A longer duration of epidural infusion is associated with
higher levels of IL-6, whereas this elevation is not seen
with longer duration of labor without epidural. This sug-
gests that the epidural itself induces an inflammatory
response; the response is not a physiologic process of
labor. Similar findings with additional proinflammatory
mediators and reactive oxygen species seem to support
this theory.

Epidural analgesia also appears to affect the body’s
thermoregulatory mechanisms. That epidurals cause an
increase in shivering has been well-documented, but
epidural analgesia also seems to be associated with a
decrease in heat dissipation via sweating and hyperventi-
lation, most likely due to a blockade of sympathetic sti-
mulation. However, because epidurals have been reliably
shown to diminish thermoregulatory capacity, it is prob-
able that these factors contribute to the development of
the associated fever.

Finally, there remains the possibility that a subclinical
chorioamnionitis might underlie a subset of maternal
intrapartum fevers. Women may be more likely to re-
quest an epidural if they are experiencing symptoms of
subclinical chorioamnionitis, such as uterine tenderness.

Role of TRPV1 receptor was not mentioned in Obstet-
ric Anesthesia literature known to us.

3. Action of Local Anesthetics on TRPV1
Receptor

C fibers are found in the nerves of the somatic sensory
system [1]. They are afferent fibers, conveying input
signals from the periphery to the central nervous system
[2].

C fibres are unmyelinated unlike most other fibers in
the nervous system.

C fibers are considered polymodal because they can
respond to thermal, mechanical, and chemical stimuli [1].
C fibers respond to all kinds of physiological changes in
the body. For example, they can respond to hypoxia, hy-
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poglycemia, hypo-osmolarity, the presence of muscle
metabolic products, and even light or sensitive touch [5].
C fiber receptors include:
e C fiber nociceptors,

responsible for the second, burning pain.
e (C fiber warming specific receptors,

responsible for warmth.

4. Methods

Articles found on PubMed on topics dedicated to hyper-
thermia caused by labor epidural and TRPV1 were re-
viewed and quoted.

5. Conclusions

The vanilloid receptor (VR-1, TRPV1) is a receptor that
is found on the free nerve endings of both C and A¢ fi-
bers that responds to elevated levels of heat (>43°C) and
the chemical capsaicin [14]. Capsaicin activates C fibers
by opening a ligand-gated ion channel and causing an
action potential to occur [14]. Because this receptor re-
sponds to both capsaicin and heat, chili peppers are
sensed as hot [14]. VR-1 is also able to respond to extra-
cellular acidification and can integrate simultaneous ex-
posure to all three sensory stimuli [14]. VR-1 is essential
for the inflammatory sensitization to noxious thermal
stimuli. The transient receptor potential (TRP) family
comprises a diverse group of cation channels that regu-
late a variety of intracellular signaling pathways. The
TRPV1 (vanilloid 1) channel is best known for its role in
nociception and sensory transmission. First studied in the
dorsal root ganglia as the receptor for capsaicin, TRPV1
is now recognized to have a broader distribution and
function within the central nervous system (CNS) [15].
TRPV1 regulates vasomotor tone and metabolic heat pro-
duction [4]. Blocking this receptor elicits marked hyper-
thermia in humans [4].

Local anesthetics (LAs) block the generation and pro-
pagation of action potentials by interacting with specific
sites of voltage-gated Na(+) channels. LAs can also ex-
cite sensory neurons and be neurotoxic through mecha-
nisms that are as yet undefined. Nonspecific cation
channels of the transient receptor potential (TRP) chan-
nel family that are predominantly expressed by nocicep-
tive sensory neurons render these neurons sensitive to a
variety of insults. It was demonstrated that the LA lido-
caine activated TRP channel family receptors TRPV1
[16]. Lidocaine also induced a TRPV1-dependent release
of calcitonin gene-related peptide (CGRP) from isolated
skin and peripheral nerve. These data identify TRPV1 as
putative key elements of LA-induced nociceptor excita-
tion. This effect is sufficient to release CGRP, a key
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component of neurogenic inflammation, and warrants
investigation into the role of TRPV1 in LA-induced neu-
rotoxicity [16]. Stimulation of TRPV1 stimulates micro-
glial production of IL-6, other cytokines, IL-8, Kinin B1
[4,14-17] involved in inflammation process. Lidocaine
produces a short-lasting nonselective sensory and motor
block in keeping with its nonselective sodium channel
blocker action. However, lidocaine also acts as an ago-
nist for the TRPV1 receptor [17].

RPV1 is also expressed at high levels in the central
nervous system and has been proposed as a target for
treatment not only of pain but also for other conditions
such as anxiety [18]. Furthermore TRPV1 appears to
mediate long term depression (LTD) in the hippocampus
[19]. LTD has been linked to a decrease in the ability to
make new memories, unlike its opposite long term po-
tentiation (LTP), which aids in memory formation. A
dynamic pattern of LTD and LTP occurring at many
synapses provides a code for memory formation. Long-
term depression and subsequent pruning of synapses with
reduced activity is an important aspect of memory for-
mation. In rat brain slices, activation of TRPV1 with heat
or capsaicin induced LTD while capsazepine blocked
capsaicin’s ability to induce LTD [19]. In the brain stem
(solitary tract nucleus), TRPV1 controls the asynchro-
nous and spontaneous release of glutamate from unmye-
linated cranial visceral afferents—release processes that
are active at normal temperatures and hence quite distinct
from TRPV1 responses in painful heat [20]. Hence there
may be therapeutic potential in modulating TRPV1 in the
central nervous system, perhaps as a treatment for epi-
lepsy (TRPV1 is already a target in the peripheral nerv-
ous system for pain relief).

6. Discussion

Based on available literature, we propose that Local An-
esthetics work as agonist/antagonist on TPRV 1 receptors.
Antagonist action may cause hyperthermia through modi-
fying thermoregulation [4], agonist action may cause
hyperthermia thru release of IL-6 and other mediators of
inflammation [5,7,9,10,15,16,21]. Agonist action may
explain burning sensation on injection of Local Anes-
thetics. Burning sensation can be diminished by increas-
ing pH of Local Anesthetic solution, because vanillin
receptors are stimulated by acidification through lower
pH [11,12]. We hope that this review will bring more
attention of our colleagues in Obstetric anesthesia and in
Ob/Gyn to role of TRPV1 receptor, missing link between
labor epidural and hyperthermia. The most interesting
fact in Binshtock [17] is that TRPV1 receptor is located
on sensory neurons only, not on motor neurons. It opens
future possibilities to create only sensory block and avoid
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motor block. Another issue is confusion in defining this
phenomenon of increased temperature. Should it be la-
beled “hyperthermia” or “fever”? Difference is important.
Hyperthermia differs from fever in the mechanism that
causes the elevated body temperatures: fever is caused by
a change in the body’s temperature set-point in hypo-
thalamus. More studies are needed in that direction and
for constructing reasonable concept of mechanism of this
phenomenon.
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