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Background. Chemotherapy-induced neuropathy is a significant side effect of
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anticancer drugs such as vincristine, leading to increased pain sensitivity and reduced
quality of life. Investigations are required to reduce these adverse effects. This study
investigated the protective effects of cromolyn sodium and honey against vincristine-
induced neuropathy in animal models.

Methods. In this study, 81 male mice were randomly divided into 9 groups and

vincristine was administered to induce neuropathy. Various doses of cromolyn sodium
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(6,12, and 24mg/kg, i.p) and honey (50, 100, and 200mg/kg, i.p), as well as their
combination (cromolyn 6mg/kg + honey 50mg/kg, i.p), were administered. The Hot
Plate test was conducted at different time points to assess nociception. Additionally, total
antioxidant capacity (TAC) and malondialdehyde (MDA) levels were measured.

Results. Cromolyn sodium (12mg/kg) and honey (100 and 200 mg/kg) significantly
alleviated pain sensitivity (P<0.05). Moreover, cromolyn at all studied doses decreased

MDA levels (P<0.05), and honey at 200 mg/kg improved TAC (P<0.05). The co-
administration of cromolyn sodium (6mg/kg) and honey (50mg/kg) did not show a
significant synergistic effect on latency time; however, it reduced MDA and elevated

TAC (P<0.05).

Conclusion. The findings suggest that cromolyn sodium and honey, especially at
optimal doses, may have protective effects against vincristine-induced neuropathy.
Further studies are recommended to determine optimal dosages and explore underlying

mechanisms.

Practical Implications. The results indicate that cromolyn sodium and honey could be
used as supportive treatments to alleviate chemotherapy-induced neuropathy.

How to cite this article: Najafi M, Habibi-Asl B, Najafluy Mayan H, Islambulchilar M. Effects of cromolyn sodium and
honey on vincristine-induced neuropathic pain: An experimental study in mice. Med J Tabriz Uni Med Sciences.

2025;47(4):. doi: 10.34172/mj.025.34021. Persian.

Extended Abstract

Background

Chemotherapy-induced peripheral neuropathy
(CIPN) is a significant and debilitating side effect of
several anticancer drugs, including vincristine. This

condition demonstrates as peripheral nerve damage,
leading to symptoms such as pain hypersensitivity,
and diminished quality of life in patients. The
mechanisms underlying vincristine-induced
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peripheral neuropathy (VIPN) involve neuronal
damage, oxidative stress, neuroinflammation, and ion
channel  dysregulation.  Despite its clinical
importance, there are limited effective interventions
for managing VIPN due to the lack of well-defined
molecular mechanisms.  Therefore, exploring
alternative or complementary therapeutic strategies is
essential. Recent studies have suggested that natural
compounds with antioxidant and anti-inflammatory
properties might offer neuroprotective effects.
Cromolyn sodium, an established mast cell stabilizer,
and honey, a natural product rich in polyphenols and
flavonoids with anti-inflammatory and antioxidant
properties, have shown neuroprotective effects. This
study aimed to investigate the protective roles of
cromolyn and honey, individually and in
combination, against VIPN in a murine model.

Methods

Chemotherapy-induced peripheral neuropathy
(CIPN) is a significant and debilitating side effect of
several anticancer drugs, including vincristine. This
condition demonstrates as peripheral nerve damage,
leading to symptoms such as pain hypersensitivity,
and diminished quality of life in patients. The
mechanisms underlying vincristine-induced
peripheral neuropathy (VIPN) involve neuronal
damage, oxidative stress, neuroinflammation, and ion
channel  dysregulation.  Despite its clinical
importance, there are limited effective interventions
for managing VIPN due to the lack of well-defined
molecular mechanisms.

Therefore, exploring alternative or
complementary therapeutic strategies is essential.
Recent studies have suggested that natural
compounds with antioxidant and anti-inflammatory
properties might offer neuroprotective effects.
Cromolyn sodium, an established mast cell stabilizer,
and honey, a natural product rich in polyphenols and
flavonoids with anti-inflammatory and antioxidant
properties, have shown neuroprotective effects. This
study aimed to investigate the protective roles of
cromolyn and honey, individually and in
combination, against VIPN in a murine model.
Results

Vincristine administration led to a significant
increase in pain sensitivity, as evidenced by a marked
reduction in latency time in the hot plate test
compared to the control group (P<0.01). This
confirmed successful induction of peripheral
neuropathy. However, pretreatment with both
cromolyn sodium and honey showed dose-dependent
protective  effects against  vincristine-induced
hyperalgesia. Among the cromolyn sodium groups,
the 12 mg/kg dose produced the most pronounced
analgesic effect, significantly improving pain
response latency in the hot plate test compared to the
vincristine only group (P<0.05). Similarly, honey at
doses of 100 and 200 mg/kg significantly alleviated
pain sensitivity compared to the vincristine-only
group (P<0.05).

Biochemical analysis revealed that vincristine
significantly elevated MDA levels, indicating
increased oxidative stress, and reduced TAC,
reflecting impaired antioxidant defense. Cromolyn
sodium at 12 mg/kg effectively reduced MDA levels
(P<0.05), demonstrating its antioxidant potential in a
dose-dependent manner. While honey at 200 mg/kg
significantly increased TAC levels (P<0.01),
reflecting enhanced systemic antioxidant capacity.
Interestingly, the combination of low-dose cromolyn
sodium (6mg/kg) and honey (50mg/kg) did not yield
a synergistic effect in terms of pain latency.
However, this combination did result in a significant
reduction in MDA and an increase in TAC compared
to the vincristine-only group (P<0.05), indicating a
cumulative antioxidant benefit. Weight loss, a
common side effect of vincristine, was mitigated by
cromolyn sodium at 6 and 12 mg/kg and honey at
50mg/kg. However, higher doses of honey (100 and
200 mg/kg) did not show a protective effect against
weight loss. The combination treatment did not offer
additional benefits over individual treatments in
terms of pain sensitivity or weight stabilization.
Importantly, no significant adverse effects were
observed in any of the treatment groups,
underscoring the safety and tolerability of both
cromolyn sodium and honey in this experimental
model. Statistical analysis confirmed significant
differences across groups and time points for pain
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sensitivity, oxidative stress markers, and body weight
(P<0.05).

Conclusion

This study provides compelling evidence that
cromolyn sodium and honey, particularly at optimal
doses, exhibit protective effects against vincristine-
induced peripheral neuropathy in mice. The observed
benefits are likely mediated through modulation of
oxidative stress and enhancement of antioxidant
defenses, as indicated by reductions in MDA levels
and increases in TAC. Cromolyn sodium at 12 mg/kg
and honey at 100 and 200mg/kg significantly
improved pain sensitivity, while the combination of

lower doses did not produce synergistic analgesic
effects. Nonetheless, the combined treatment did
enhance antioxidant status, suggesting potential
complementary roles in mitigating oxidative damage.
These findings support the potential use of cromolyn
sodium and honey as adjunctive therapies for
managing  chemotherapy-induced  neuropathy.
Further research is warranted to optimize dosing
strategies, explore long-term safety, and elucidate the
molecular mechanisms underlying their
neuroprotective effects. Ultimately, such
interventions could contribute to improving the
quality of life and treatment outcomes for patients
undergoing chemotherapy.
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