
β-MYRCENE INHIBIT THE LEUKOCYTE RECRUITMENT AND 
PHAGOCYTIC ACTIVITY OF NETROPHILS 

Abstract
β-myrcene, a monoterpene, is derived from essential oils of many

plants such as lemongrass, verbena, Rosmarinus officinalis and others,

which are commonly applied in cosmetic and food industries. Many

studies demonstrated pharmacological activities of β-myrcene, as

antioxidant, analgesic, antiulcer, anti-inflammatory and antimicrobial

activities. The aim this study was investigate the effects of β-myrcene in

leukocyte behavior. Chemotaxis in vitro was carried out in Boyden

chambers using leukocytes from the peritoneal cavity of mice with

zymosan-induced peritonitis. The cells were incubated with β-myrcene

at the concentrations of 3, 10, 30 and 90 µg/mL for 30 min and fMLP

was the chemoattractant. Cell viability, by MTT methods, and

phagocytosis assay was performed with β-myrcene at the same

concentrations. The animal protocol was approved by the Ethics

Committee for Animal Experimentation of UEM (CEUA/UEM nº

3919220419).. The treatment with this compound did not modified the

cell viability, measured by the cytotoxicity assay. We also observed that

β-myrcene at the concentrations of 3, 10, 30 and 90 µg/mL significantly

reduced the phagocytic activity of neutrophils in 30.13; 51.02; 61,56

and 56.19% respectively. This study showed that β-myrcene have

potential anti-inflammatory effects by reduce migration and phagocytis

ability of leukocytes.
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Introduction

One of the main cells responsible for the body's innate immune

response are neutrophils, being the first leukocytes recruited in an

inflammatory response. [1]

These cells participate especially in the elimination of pathogens,

through different mechanisms, such as phagocytosis and the formation

of NETs [2][3], from the release of chemoattractant substances such as

interleukins, cytokines and chemokines.

Diverse medicinal plants have essential oils with a complex

composition, having biological activities that can be used to treat

different pathologies, in addition to being used in the food industry.

β-myrcene has several important pharmacological actions, such as

analgesic effect [4], anti-inflammatory activity [5], neuroprotective and

among others.

Although the anti-inflammatory activity of this compound has

already been demonstrated, there are no current reports in the

literature on in vitro chemotaxis and leukocyte phagocytosis.

Therefore, the aim of this study was to evaluate the activity of isolated

β-myrcene compounds in leukocyte chemotaxis and phagocytosis.

Materials and methods
The effects of β-myrcene on the chemotaxis process were observed

in Boyden Chambers. Peritonitis was induced in BALB-c mice with

zymosan at a concentration of 1 mg per animal. Four hours after the

injection, the animals were euthanized with an overdose of

ketamine/xylazine and the peritoneal cavity was washed with

phosphate-buffered saline. Peritoneal exudate was centrifuged and the

leukocyte number was adjusted to 1x10^6 cells/ml in RPMI 1640

medium containing 0.1% albumin. Cells were incubated with β-myrcene

at concentrations of 3, 10, 30 and 90 µg/ml for 30 minutes in an oven.

Negative and positive controls were incubated without β-myrcene.

After this step, the chemoattractant fMLP (10-6 M) and the negative

control (RPMI 1640 medium) were added to the lower compartment of

Boyden's chamber. A polyvinylpyrrolidone-free polycarbonate

membrane, with pores of 5µm in diameter, was used to separate the

upper and lower compartments of the chamber and the leukocyte

solution for the controls and the leukocyte suspensions pretreated with

β myrcene were pipetted into the upper compartment . The chamber

was then incubated again under the conditions described above for 90

minutes. Then the membrane was washed and stained using

InstantProv. Five fields were randomly selected using optical

microscopy.

Fig.1. Effect of β-myrcene (MIR) on leukocyte chemotaxis. Leukocytes
obtained from the peritoneal cavity of mice were treated with β-myrcene
concentration of 3, 10, 30, 90 µg / ml.

Results

Our results showed that fMLP significantly stimulated leukocyte

migration when compared to the control group (RPMI 1640).

Treatment with β-myrcene, at a concentration of 10 µg/mL,

promoted a 57% reduction in leukocyte chemotaxis in response to

fMLP stimulation (Figure 1).[6]

In the in vitro cell viability assay using the MTT method, we

evaluated the cytotoxic activity of the compounds. β-myrcene was

tested at concentrations of 3, 10, 30 and 90 μg/mL, showing cell

viability of 91%, 87%, 97%, and 97%, respectively.

Conclusion

The results obtained in the present study demonstrated that β-

myrcene decreased leukocyte chemotaxis and phagocytosis at

different concentrations, suggesting the compound's anti-

inflammatory activity, being promising results for the treatment of

several inflammatory conditions. The compound evaluated in this

work is commonly found in several essential oils used in the cosmetic

and food industry and, in view of the results presented, it could also

be used as nutraceuticals. However, further studies are still needed

to ensure this possibility and elucidate the anti-inflammatory

mechanisms of this compound.
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The results indicate that β-myrcene did not induce cell death at the
concentrations tested. Since the treatment did not affect the leukocyte
viability, assessed through the cytotoxicity assay, it can be suggested
that the direct effect of these compounds in inhibiting leukocyte
migration does not seem to be related to toxicity.

In previous studies, it has been reported that β-myrcene reduced
the recruitment of leukocytes to the pleural cavity, in a mouse model
of pleurisy [5]. Furthermore, Dang et al. (2020)[7] demonstrated, in a
model of diabetic rats, that β-myrcene showed anti-inflammatory
activity by inhibiting pro-inflammatory cytokines such as IL-6 and TNFα.
Likewise, Islam et al. (2020)[8] also demonstrated that β-myrcene has
anti-inflammatory activity by promoting downregulation of pro-
inflammatory and immunomodulatory cytokines, and stimulating the
production of anti-inflammatory cytokines. Considering the results
found in the present study and the effects already described for β-
myrcene in the inflammatory response, it is suggested that β-myrcene
can reduce leukocyte chemotaxis by inhibiting pro-inflammatory
cytokines.

Neutrophils are the first cells to be recruited to the inflammatory
site, being especially effective against bacterial infections. Its main
mechanism for eliminating pathogens is phagocytosis, a process in
which microorganisms enclose a phagosome, which fuses with
intracellular granules to form a phagolysosome. In the phagolysosome,
microorganisms are killed after exposure to proteolytic enzymes,
antimicrobial peptides, and production of reactive oxygen (ROS) and
nitrogen species. [9][2].

Although phagocytosis is essential in eliminating pathogens, the
reactive oxygen and nitrogen species that are produced in this process
can cause tissue damage. Since phagocytic activity is one of the most
important functions of neutrophils, the effect of β-myrcene on
neutrophil phagocytosis was evaluated. Our results show that β-
myrcene, at concentrations 3, 10, 30, and 90 µg/mL, significantly
reduced the phagocytic ability of neutrophils by 30.12%, 51.02%,
61.55% and 56.18% , respectively (Figure 2). Thus, the inhibitory
effects of β-myrcene on neutrophil phagocytosis is important in the
context of reducing tissue damage that can be caused by inflammation.

Fig. 2. Effect of β-myrcene (MIR) on the phagocytic activity of neutrophils.
Neutrophils obtained from the peritoneal cavity of mice were treated with β-
myrcene and β-caryophyllene at concentrations of 3, 10, 30, 90 µg/ml and
then incubated with previously opsonized zymosan particles. Data were
analyzed using the ANOVA test of variance followed by the Tukey test.
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