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Presence of mast cells in the rat pericranium - a tissue very
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Mario Fernando Prieto Peres To evaluate mast cell presence in the pericranium of Wistar rats.
Methods
Five male rats of the Wistar strain were used. The animals were housed under a
12 h light cycle with ad libitum access to food and water and allowed 10 days of
acclimatization before tissue sampling.
The five rats were anesthetized by intraperitoneal injection of ketamine/xylazine,
10/20 mg/kg. Following aseptic preparation of the head skin, a midline longitudinal
incision was made to expose the pericranium. Two samples of the pericranium were
taken, one from the right and one from the left. These samples were fixed in 10%
buffered formaldehyde for 24 h. After fixation, tissue samples were paraffin-embedded
and sectioned at 4 um. Then, slides were deparaffinized, stained with a concentration
of 0.1% toluidine blue for 1 min, and washed with distilled water. Last, slides were
photomicrographed under 400x magpnification to identify mast cells.
Results
Mast cells were identified in the dura mater and the five rats' pericranium. In the dura
mater, mast cells were also found in these rats. We found both granulated (intact) and
degranulated mast cells.
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Introduction

he periosteum is a membrane surrounding the external

surface of the bones. The periosteum is a pain sensitive
structure innervated by nociceptor containing sensory neu-
rons. As a result, any injury is perceived as painful.!

The periosteum consists of an outer fibrous layer of dense
connective tissue with fibroblasts and an inner cambium
layer (also called osteogenic layer), which is highly
populated byprogenitor cells from which the osteoblast
developed.'?

The periosteum that covers the external surface of the skull
bones (notably the frontal and parietal bones) is termed the
pericranium. Along with the dura mater, the pericranium
is one of the head structures most sensitive to painful
stimuli.®* Blood supply to the skull bones pass through the
pericranium. Both sympathetic and fibers immunoreactive
for VIP and CGRP'2 have been identified in the periosteum
and seem to play a regulatory role in osteogenesis and
protection against possible tissue damage by mechanisms
of nociceptive regulation.? The sympathetic nervous system
regulates bone remodeling by controlling bone formation
and resorption.’

A very similar arrangement is seen in the dura mater, which
covers the inner surface of the frontal and parietal bones.
The dura mater is a highly studied structure in migraine
as a site with localization of several structures suggested
to be involved in migraine. Mast cells, known as pro-
inflammatory effector cells, are immunocytes present in the
dura mater and may be involved in the pathophysiology of
migraine.>” Several studies have looked at the involvement
of dura mater mast cells as a co-factor in the generation
of migraine pain, particularly regarding the hypothesis
of neurogenic inflammation.®1° Little is known about mast
cells in the pericranium.

Objective

To evaluate mast cell presence in the pericranium of Wistar
rats.
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12 h light cycle with ad libitum access to food and water
and allowed 10 days of acclimatization before tissue
sampling.

The five rats were anesthetized by intraperitoneal injection
of ketamine/xylazine, 10/20 mg/kg. Following aseptic
preparation of the head skin, a midline longitudinal
incision was made to expose the pericranium. Two
samples of the pericranium were taken, one on the right
side and one on the left side. These samples were fixed
in 10% buffered formaldehyde for 24h. After fixation,
tissue samples were paraffin embedded and sectioned
at 4um. Then, slides were deparaffinized, stained with
concentration 0.1% toluidine blue for 1T min, and washed
with distilled water. Last, slides were photomicrographed
under 400x magnification to identify mast cells.

Results

Mast cells were identified in the dura mater and in
the pericranium of all five rats (Figure 1). We found
both granulated (intact) and degranulated mast cells.
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Figure 1. Photomicrographs at 400X magnification. A- granulated
mast cells (black arrowhead) in the dura mater; B- Degranulated
mast cells (black arrow) in the dura mater; C- Granulated mast
cells (black arrowhead) in the pericranium; D- Degranulated mast
cells (black arrow) in the pericranium.

Methods

Five male rats of the Wistar strain were obtained from the
Department of Antibiotics - Danti of the Federal University
of Pernambuco - UFPE and used with authorized use by the
Ethics Committee on Animal Use - CEUA of UFPE (protocol
No. 0084/2019). The animals were housed under a

Discussion

This study clearly demonstrated that mast cells are present
in the pericranium of adult rafs. The role of these needs to
be further investigated as we have yet fo find literature on
the presence and function of mast cells in the pericranium.
We speculate that the pericranium may have a function
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similar to the dura mater in the pathophysiology of
migraine and other headaches. This hypothesis is based
on the anatomical similarities between the two structures.
The pericranium not only has mast cells as the dura mater.
The tissue is also innervated by both blood vessels and
nerves of sensory and autonomic origin. The observation
during surgical procedures that the pericranium is very pain
sensitive adds to the relevance of the proposed notion.

In several tissues, mast cells are found close to nerve
endings of primary afferent neurons involved in nociception
to signal pain.?’" Upon activation, mast cells release
granules containing substances that induce inflammation
and may activate nociceptors.” These events are central
in the hypothesis of sterile neurogenic inflammation as
part of complex pathophysiology on migraine. Mast cells
may degranulate in response to various events, including
chemical activation by pituitary adenylate cyclase activating
peptide 38 (PACAP38) which may play a causative role in
migraine when released into the trigeminovascular system.

Recently, we described the histomorphometric aspects
of mast cells located in the convexity of the human dura
mater.? We observed that the mast cells are located close
to blood vessels, with a more significant number of cells
next to the venous vessels of the periosteal layer and in
the proximal region of the superior sagittal sinus.? Different
from rat (with two), three distinctive dural layers (periosteal,
meningeal, and dural border cell layers) are identified in
the human dura mater, with a thickness of 564 + 50 um.?
The cells are slightly erratically oriented in the periosteal
and meningeal layers. The meningeal layer contained
more fibroblasts per unit area than the periosteal layer.’
The dural border cell layer is visible and has 3-8 cells
thickness. Large blood vessels are allocated primarily in the
periosteal layer, whereas small blood vessels (maximum
diameter, 42 um) are present within the border between
the meningeal and dural border cell layers.'?

have described the
phenotype of mast cells in rat dura mater and their
topological and functional relationships with Cibers in
normal and inflammatory conditions. Using confocal
microscopy, the mast cells were observed in close
apposition (distance <100 nm) fo calcitonin gene-related
peptide- and substance P-immunoreactive nerve fibers in
both controls and animals infected with the nematode
Nippostrongylus brasiliensis. This suggests a possible
role in the genesis of headache disorders since there is a
vascular reactivity linked to migraine attack.

Dimitriadou and collaborators'?

Kinaci and coworkers examined the interaction between
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mast cells and the dura mater catecholaminergic nerve
fibers. As a result of chemical sympathectomy or surgical
removal of the right superior cervical ganglion, a rapid
decrease of fluorescence in both nerve fibers and mast cells
(nerve fibers 19 + 1.1 versus 1.3 + 0.6; mast cell 10.8 +
1.9 versus 2.1 + 0.3) was observed. On the other hand,
after electrical nerve fiber stimulation, the fluorescence
increased in both the nerve fibers and the mast cells (nerve

fibers 43.4 + 2.4; mast cells 18.6 + 1.6).'

Conclusion

We suggest that future preclinical studies investigating the
involvement of dural mast cells and other meningeal cell
populations should also include samples of the pericranium
to explore the relevance of this structure in migraine pain
and other headache disorders.
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