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Investigation of Hyperalgesia caused by orthodontic treatment

Gunjigake, Kaori
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Of the different kinds of pain that are empirically known during orthodontic
treatment, there is the kind of pain which is felt only when chewing (occlusal pain), which is not the
kind of pain that is felt without doing anything. In this study, we investigated the pathogenesis of
occlusal pain. As we knew that pain was transmitted by ATP which was well known as the currency of
cellular ener%y, we carried out our investigation by focusing on ATP.

The results of our study suggested the possibility that within the trigeminal ganglion that had received

the pain after the tooth extraction of the rats, ATP transmitted information to the separated site and
increased the pain. They suggested the possibility that ATP was involved in the transmission of tooth
ain as well.

By revealing the pathogenesis of "pain” that the patient feels during orthodontic treatment, these
results can be expected to contribute to our efforts to overcome pain.

ATP  VNUT



48

NGF

o

®
® -
@D
6 SD

pom
®

NK-3 43 45

®

VNUT

glial fibrillay acidic protein

(GFAP)

glutamine synthetase (GS)

ATF3

P2X3 ...ATP

Nestin

SNAP25

(4)in situ hybridization

VNUT mRNA insitu

hybridization

(5)RT-PCR

NK-3 VNUT Heat shock protein
HSP 25 GAPDH mRNA RT-PCR

(6)si-RNA

VNUT-siRNA 24 VNUT

(7)ATP



ATP
ATP

€Y
ATF-3

GFAP ATF3

(Activated SGCs)  (Damaged neurons) Merged

Control

3 days after §
tooth extraction i

@ ATP
P2X3 ATF3

ATP

P2X;-R
(ATP receptor
relevant to a pain)

ATF3
(Damaged neurons)

Control

3 days after
tooth extraction

®

VNUT mRNA

In situ hybridization

RSt 2 s

AS: Anti-sense probe, S: Sense probe

-« ;neuron. < SGC

- ; neuron.
<« ; SGC
@ ®
ATP VNUT
%) VNUT mRNA
VNUT
SNAP25
RT-PCR MW  Gapdh VNUT

Taste bud

Nestin
B .

Nestin DAPI Merge
E — — it
(5)in vitro

Merge
M | T¢ =

VNUT mRNA
VNUT siRNA
Hsp25
VNUT
Gapdh

con 1h 3h 6h

Heat stress



SIRNA — e I A
Hest Stress — = + +
(6) _
ATP VNUT siRNA
200 * &
180
F 160
S 140 —I_
E 120
S 100
E 80
< 60
=
E 40
© 20

Control Heat stress

* % # &
180 r | | 1
160 ) ] )
£ 140
5
= 120
£ i
g 100 I
§ 80
o
; 60
faj 40
-
& 20
siR?.IA - + - +
Hest Stress — — + +
@ O
ATP VNUT
SNAP25
ATP

2

(1) Goto T., Oh S. B., Takeda M., Shinoda
M., Sato T., Gunjikake K. K., lwata K.
Recent advances in the basic research
on trigeminal ganglion. The Journal of
Physiological Sciences. in press 2016.

, DOl 10.1007

(2) Ikeda E., Goto T., Gunjigake K.,

Kuroishi K., Ueda M., Kataoka S.,
Toyono T., Nakatomi M., Seta Y.,
Kitamura C., Nishihara T and Kawamoto
T. Expression of vesicular nucleotide
transporter in rat odontoblasts. Acta
Histochemica et Cytochemica. 49:21-28,
2016 DOl 10.1267

6

(1) Ikeda E. The expression of VNUT in rat
odontoblasts. Interdisciplinary
Medical, Dental and Soft-material
Researches on the move-Showcase Review
at Kitakyushu. 2016 1 22-23 ,

(2) Gunjigake K.K. Vesicular Nucleotide

Transporter (VNUT) in Trigeminal
Ganglion. 120
, 2015 3 21-23
® ,
, 51

2014 11 15 ,

@__
UNUT , 73
, 2014 10 20~22
®)
, 73
, 2014 10 20~
2
(6) VNUT
73
2013 5 18 19 ,
@
GUNJIGAKE KAORI
90448811



