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Abstract

Background. Among the factors affecting the prevalence of myelin-related diseases
are mitochondrial dysfunction, inflammation, and decreased synthesis of myelin-
related proteins. Bromelain, with its anti-inflammatory effects, plays an important
role in preventing nerve damage. In the present study, the effects of bromelain were
investigated on serum levels of inflammatory and anti-inflammatory factors and
prevention of oligodendrocyte cell death in the mouse brain.

Methods. A total of 20 C57BL/6 mice were randomly assigned to control, sham,
cuprizone, and bromelain/cuprizone groups. Oligodendrocyte death and changes in
serum levels of inflammatory and anti-inflammatory factors were induced by
cuprizone. Bromelain was daily administered by gavage at a dose of 40 mg/kg in
the relevant group. Serum levels of inflammatory and anti-inflammatory factors
were assessed by ELISA and oligodendrocytes were examined by
immunohistochemistry. Data were analyzed using one-way ANOVA.

Results. The mean serum levels of inflammatory factors increased significantly in
the cuprizone group and decreased significantly in the bromelain group (P<0.046).
In addition, the mean serum levels of anti-inflammatory factors and the mean
percentage of Olig2 and Mog positive cells in the cuprizone group were
significantly reduced compared to other groups (P<0.039), and there was no
difference in the bromelain group compared to the control and sham groups.
Conclusion. Bromelain, with its anti-inflammatory effects, can play an important
role in preventing the death of oligodendrocyte cells. Therefore, it can be used to
prevent inflammation, the death of myelin-forming cells, and the destruction of
myelin tissue.

Practical Implications. Due to its anti-inflammatory and neuroprotective effects,
bromelain can play a very important role in the prevention and treatment of
neurodegenerative diseases.

How to cite this article: Rahnama Sh, Ghasemi N. Investigation of the effects of bromelain on serum levels of
inflammatory and anti-inflammatory factors and prevention of oligodendrocyte cell death in the mouse brain.
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Extended Abstract

Background

disease is the progressive destruction of myelin due

Multiple sclerosis is the most common chronic  to oligodendrocyte cells death. Following the

disease that damages the central nervous system. One  destruction of myelin, the conduction of nerve
of the main mechanisms in the development of this impulses is impaired. Bromelain is a type of
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proteolytic ~ enzyme that has  significant
neuroprotective and anti-inflammatory effects and
can inhibit oxidative stress.

This substance is a type of dietary supplement
that can be used as an alternative to nonsteroidal anti-
inflammatory  drugs in  the treatment of
neurodegenerative diseases. Given the wide spectrum
of functions of bromelain and the fact that it can
directly or indirectly have a neuroprotective and anti-
inflammatory role, it is necessary to investigate the
effects of this compound on serum levels of
inflammatory and anti-inflammatory factors and the
prevention of oligodendrocyte cell death in the
mouse brain.

Methods

In this experimental study, a total of 20 C57BL/6
mice were randomly divided into 4 groups, including
control (n=5,natural diet), sham (n=5,natural diet,
gavage with 200uL corn oil), cuprizone (n=5), and
cuprizone/bromelain (n=5). First, the mice were
subjected to standard food and environmental
conditions for one week, and 400 mg cuprizone
dissolved in corn oil was used for 4 weeks to induce
oligodendrocyte cell death. In the bromelain group,
this compound was used at a dose of 40 mg/kg daily
for 4 weeks.

At the end of the fourth week, the mice were
anesthetized with intraperitoneal injection of
ketamine and xylazine, and blood sampling was
performed. Then, the mice brains were fixed and 5
um-thick paraffin sections were prepared from the
brain. After antigen retrieval, immunohistochemistry
was performed to determine the percentage of cells
expressing Olig2 and Mog surface antigens. In this
method, primary antibodies and secondary antibodies
linked to fluorescence were used.

Moreover, the nuclei were stained using DAPI. In
addition, to examine the serum levels of
inflammatory and anti-inflammatory factors, the
blood sample of the mice was centrifuged and the
serum was prepared for ELISA according to the
manufacturer’s protocol.

For this purpose, 50uL of standard solution was
placed in the wells except for the blank well, and
50uL of serum was added to the wells. Afterwards,

the sample was placed on a shaker at 200 rpm for 50
minutes, the solution in the wells was aspirated, and
50uL of conjugated antibody was added to each well
(except for the blank well). After 50minutes, 50uL of
HRP-Avidin solution was added to the sample in the
wells (except for the blank) and placed on the shaker
for 30 minutes.

After aspiration/washing, 50uL of substrate was
added to each well, similar to the previous steps, and
kept at 37°C for 15 minutes. Finally, 50 uL of stop
solution was added to the wells and the amount of
protein was determined using a microplate reader.
Data were analyzed using SPSS software.

Results

The findings of this study showed that the
percentage of cells expressing the Olig2 marker
(P=0.043) and Mog (P=0.039) in brain sections was
significantly higher in the bromelain-treated group
than in the cuprizone group; however, there was no
significant difference compared to the sham and
control groups.

Additionally, the percentage of cells expressing
these markers in the cuprizone group was
significantly reduced compared to the control and
sham groups. The results of the ELISA technique
also showed that the mean serum levels of the
inflammatory factors IFN-y (P=0.0091) and IL-17
(P=0.0083) in the cuprizone-treated group were
significantly increased compared to the other groups.
In addition, in the bromelain-treated groups, the
serum levels of the anti-inflammatory factors TGF-$
(P=0.041) and IL-10 (P=0.046) were significantly
increased compared to the cuprizone group.

Moreover, the mean serum levels of anti-
inflammatory factors in the cuprizone group were
significantly reduced compared to the sham and
control groups.

Conclusion

According to the results, cuprizone can increase
cell death by increasing the serum levels of
inflammatory factors IFN-y and IL-17. Previous
studies have proven that the serum levels of pro-
inflammatory cytokines such as IFN-y increase
significantly as an initial response to treatment with
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cuprizone. The administration of cuprizone by
gavage increased immune responses and lymphocyte
stimulation, leading to an increase in the levels of
pro-inflammatory  cytokines such as IFN-y.
Following the use of bromelain, the mean number of
cells expressing Olig2 and Mog markers increased
significantly compared to the cuprizone group.

It can be said that by increasing serum levels of
IL-10 and increasing TGF-B signaling, bromelain can
create a key pathway to limit cuprizone-induced
inflammation, and by increasing serum levels of anti-
inflammatory cytokines and inhibiting inflammatory
factors, it can maintain the oligodendrocyte
population.
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