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New perspectives for a well-known biogenic amine:
mast cell-derived histamine as pathophysiological agent
in vincristine-induced neuropathic pain
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Neuropathic pain occurs in up to 10% of the general popula-
tion (Binder and Baron 2016) and is treated by numerous
medical drugs with very diverse mechanisms of action, e.g.,
anticonvulsants, tricyclic antidepressants, or opioids
(Dosenovic et al. 2017). The effectiveness of such therapies,
however, is limited, and a maximum pain reduction of only
30–50% is to be expected (Binder and Baron 2016). One well-
known cause of neuropathic pain is cancer chemotherapy with
cytostatic drugs like vincristine, cisplatin, oxaliplatin, pacli-
taxel, or bortezomib (Carozzi et al. 2015). This side effect
often limits clinical applicability of such life-saving medica-
tions. Mast cell-derived mediators including histamine seem
to play an important role in the pathophysiology of various
forms of neuropathic pain (Chatterjea and Martinov 2015).
Nothing is known, however, about the involvement of mast
cells in chemotherapy-induced neuropathy.

This situation prompted Jaggi et al. (2017) to perform the
highly interesting study published in this issue of Naunyn
Schmiedeberg’s Archives of Pharmacology. The authors ex-
plored the applicability of mast cell stabilizers as well as his-
tamine H1R and H2R antagonists for the treatment of
vincristine-induced neuropathic pain in a carefully designed
28-day experiment using Wistar rats as model organisms.
Neuropathic pain was induced by treating the animals with
ten doses of vincristine (100 μg/kg) from day 0 to day 11
(two blocks of 5 days interrupted by a 2-day break). One
group was treated with vincristine only (positive control).

Six groups of animals received vincristine in combination
with sodium cromoglycate (10 or 20 mg/kg), promethazine
(50 or 100 μg/kg), and ranitidine (20 or 40 mg/kg). An un-
treated control group was run in parallel. Pain sensitivity was
evaluated on day 0 (baseline), day 14, and day 28 by system-
atically assessing mechanical hyperalgesia (pin prick test) and
hypersensitivity to cold (acetone drop test) and hot (hot plate
test) thermal stimuli. All experimenters were blinded to the
treatment groups. This guarantees objectivity of the study and
compensates for sources of uncertainties like human observer-
based evaluation of video recordings or the use of a non-
calibrated stimulus in the pinprick test.

The authors report a significant reduction of vincristine-
induced neuropathic pain by all three therapeutic agents in
all three experimental setups for pain assessment. It may, how-
ever, be argued that the effect of promethazine is partially due
to sedative effects. Moreover, promethazine is not selective
for the histamine H1R but also antagonizes human and guinea
pig histamineH2 receptorswith aKB value in the submicromolar
range (Appl et al. 2012) and shows prominent anticholinergic
properties. Furthermore, promethazine binds to other biogenic
amine receptors, e.g., to the dopamine D2 receptor (Seeman
et al. 1985) and to serotonin 5-HT2 receptor subtypes (Fiorella
et al. 1995). Thus, the observed action of promethazine on
neuropathic pain may be partially due to off-target effects.
The authors therefore recommend the use of H1R antagonists
with higher receptor selectivity in future studies.

By contrast, sedation is not known to be a common
side effect of sodium cromoglycate and ranitidine, and
both compounds do not show as many off-target ef-
fects as promethazine. Thus, the amelioration of neu-
ropathic pain by sodium cromoglycate or ranitidine is
very likely due to mast cell stabilization or H2R antag-
onism, respectively. Nevertheless, the authors recom-
mend that future studies should confirm their results
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by using mast cell-deficient Ws/Ws rats. Moreover, the
effects of more recently developed mast stabilizers like
nedocromil should be investigated. Additionally, it
would be interesting to explore the therapeutic potential
of H1R-selective antagonists with additional mast cell-
stabilizing properties, e.g., desloratadine (Weller and
Maurer 2009). Finally, a potential role of the histamine
H4R in vincristine-induced neuropathic pain should be
considered. In fact, during the past 10 years, the hista-
mine H4R has been repeatedly discussed as a potential
target for the treatment of neuropathic pain (Smith et al.
2007; Hsieh et al. 2010; Schneider et al. 2014; Sanna
et al. 2017). The effect of histamine H4R ligands on
chemotherapy-induced neuropathic pain, however, has
not been investigated yet.

A minor weakness of the study is the use of a mixed
group of male and female animals. On the one hand,
male rats would probably have been a better choice,
because mast cell secretion is modulated by sex hor-
mones (Vliagoftis et al. 1992). On the other hand, a
potential therapy for neuropathic pain should be appli-
cable to patients of both sexes. From this point of view,
using both male and female animals is a reasonable
idea. In future studies, however, male and female
animals should be treated and analyzed in separate
groups to obtain information about sex differences of
therapeutic effects.

In summary, the study of Jaggi et al. (2017) represents
an important first step to improve our knowledge about
the role of mast cell mediators, specifically histamine, in
the pathophysiology of chemotherapy-induced neuropath-
ic pain. Their results show that even old and well-
established pharmacological agents like mast cell stabi-
lizers and histamine H1 or H2 receptor antagonists pos-
sess a surprising potential for new therapeutic applica-
tions. Re-dedication of such well-known drugs to new
indications saves drug development costs, contributes to
affordable therapies, and limits the occurrence of unex-
pected side effects.
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