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I joined Tokushima University in the year 2015 to
pursue PhD in the department of stomatognathic
function and occlusal reconstruction. Before joining
Tokushima University, I was working as a teaching
faculty in the department of prosthodontics at
Aligarh Muslim University, Aligarh, India. From the
onset, my research interest was in the field of
orofacial pain and temporomandibular disorder.
First time I visited Tokushima University in the
year 2014 under a scientific exchange program
between the Indian prosthodontic society and Japan
prosthodontic society. At that time, I learned that
the university has a very good infrastructure
supporting research as well as an amicable
environment for higher studies. Therefore, I joined
research under Prof. Yoshizo Matsuka whose
research contribution in the field of orofacial pain
are noteworthy.

In the past, pain was considered as a neuronal
phenomenon. However, with the advancement in
research now it is known that non- neuronal cells
have immune properties and are also responsible for
causing and sustaining pain. The glial cells that
were earlier considered as supportive and nutritive
cells are now known to influence the pain. In
response to the noxious stimuli, they secrete various
pro- and anti-inflammatory substances and affect
Thus, these
inflammatory substances secreted from glial cells
are referred as novel neuromodulators. Though
there are plenty of studies about the involvement of
microglial and astroglial cells in Central nervous

the neuronal microenvironment.

system in pain mechanism, there is a dearth of
similar studies showing the involvement of satellite
glial cells (SGC) in sensory ganglion in pain
mechanism. Therefore, my research was about the
role SGC in orofacial pain due to secretion of
cytokines. The title of my research was ‘CGRP
Induces Differential Regulation of Cytokines from
Satellite Glial Cells in Trigeminal Ganglia and
Orofacial Nociception’. Calcitonin gene related
peptide is a neuropeptide which in elevated in the
trigeminovasclar system in orofacial neuropathic
pain and migraine and headache like condition.
Therefore, in my study we made an orofacial pain
model by directly administering CGRP into the
trigeminal ganglion (TG). When tested for heat

sensitivity using orofacial pain assessment device,
we found that there was a decrease in tolerance to
heat after CGRP administration. At the molecular
level in the TG we found that there was an increase
in the expression of pro- and anti-inflammatory
cytokines namely IL18, IL1RA and IL-6. These
results were consistent with activation of glial cells.
To further validate that glial cells are involved in
causing these effects, we injected Minocycline (a
putative glial inhibitor) before administering CGRP
in the TG. All the effect of CGRP were inhibited by
injecting Minocycline. Our results supports the
notion that glial cells contribute in the orofacial
nociception by secreting cytokines.

The results of my research were very inspiring,
and generated more inquisitiveness to know in
detail about the mechanism of such an effect. In
future, I would like to understand in-depth role of
glial cells at the molecular level in causing orofacial
pain and various ways to target these cells for pain
alleviation
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In sensory ganglia, neurons are pseudo-unipolar,
the non-synaptic transmission by released diffusible
chemical messengers, such as cytokines takes place
and distinct type of glial cells, satellite glial cells
(8GC), surround the neuron. Intra-ganglionic (IG)
secretion of calcitonin gene-related peptide (CGRP)
modulates the neuronal transmission of pain signals.
CGRP contributes to the development of peripheral
and central sensitization in orofacial inflammatory
and neuropathic pain and migraine. In trigeminal
ganglion (TG), CGRP is primarily found in the



small- medium- diameter neurons whereas CGRP
receptors are found on large diameter neurons and
SGCs. Thus, the CGRP released can locally affect
SGCs and sensitize the primary afferent neurons,
which in turn can activate positive feed-forward
circuitries that can initiate and or sustain a painful
event. Therefore, blocking this loop may exert a
therapeutic effect. The aim of the present study was
to investigate the role of the SGCs in TG on
cytokine-related nociception in response to IG
administration of CGRP.

CGRP alone (10 ul of 10-5 M), Minocycline (5
ul containing10 pg) followed by CGRP with one-hour
gap (Min + CGRP), or normal saline (10 ul) were
administered directly inside the TG in independent
experiments. Rats were evaluated for thermal
hyperalgesia at 6- and 24-hours post-injection using
an operant orofacial pain assessment device (OPAD)
at three temperatures (37, 45 and 10 °C ).
Quantitative real time PCR was performed to
evaluate the mRNA expression of IL-18, IL-6, TNF-
a, IL-1RA, Sodium channel 1.7 (NaV 1.7, neuronal
activation) and glial fibrillary acidic protein (GFAP,
a marker of glial activation). The cytokines released
in culture media from purified glial cell cultures
were evaluated using antibody cytokine array.

IG administered CGRP
hyperalgesia between 6 - 24 hours (paired-t test, P <
0.05), At, 6 hours the mRNA and protein expressions
of GFAP, increased in parallel with an increase in
the mRNA expression of NaV1.7 and pro-
inflammatory  cytokines IL-18 and  anti-
inflammatory cytokine IL-1RA (one way ANOVA
followed by Dunnett’s test, P < 0.05). Minocycline
(glial inhibitor) when administered IG 1 hour before
CGRP 1injection, reversed CGRP-induced thermal
nociception, and glial activity, and down-regulated
IL-18 and IL-6 cytokines significantly at 6 hours (t-
test, P < 0.05).
showed an increase in release of 20 cytokines after
stimulation with CGRP.

The findings of this study support the notion

caused heat

Purified glial cells in culture

that glial cells in the sensory ganglia contribute for
the occurrence of pain via cytokine expression and
that glial inhibition can effectively control the
development of nociception.
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