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The physiological and pharmacological responses of an ex vivo mouse submandibular
gland were used to study fluid secretion and cell signaling in response to muscarinic stimulation at incre
asing temperatures. Experimental agonist carbachol (CCh) induced saliva production at 37 degrees Celsius w
as increased compared with that at 25 degrees Celsius. Whereas, saliva secretion induced by clinically use
d muscarinic agonist cevimeline at 42 degrees Celsius increased compared with that at 37 degrees Celsius.

However, The calcium ionophore A23187 failed to have a significant effect on saliva production. The CCh-i
nduced increase in intracellular Ca2+ also upregulated the initial increase and sustained the plateau phas
e of saliva flow. Thus, muscarinic receptor stimulation of saliva production is temperature sensitive due

to an increase in intracellular Ca2+.



800

8 c57B16/J

Ex vivo

(1)Ex vivo
@

C a.2+
Fura-2AM

Ca2+

(1)Ex vivo

25 30 37 42
(CCh)0.3p M
25
37

(CVL) 30u M 37

42

A23187 1p M
37

Ex vivo
(CCh)0.3u M

CCh 0.3 M
|| —e—25C

N
o
n

=
o
n

Flow rate (ul/min)

Time (min)

-25 37

Ex vivo
(CVL)30u M

CVL 30uM
[ —-— 25

N
o
1

Flow rate (ul/min)
=
2

Time (min)

-25 42

Ex vivo
A23187

200+

Saliva secreted (ul)

200

150

100 4

50

25

=

a

o
n

==y

100

a1
o
!

o
I

CCh 0.3 M

Hkk
*kk
e

fid

=

CVL30uM

25 C
[ J3cC
[s7C
42 C

I 25
30
337
[ 42



Flow rate (ul/min)

ARatio (340/380nm)

—e—25C
—a—37C

A23187 1 uM

15+

-
o
I

o
I

0 5 10 15 20 25 30
Time (min)

37
A23187
@
Ca?
25 37
Ca?
0.61 CCh 0.3 uM

1504
25 C

/as7c

1004

50+

Saliva secreted (ul)

04
A23187 1 uM

42

0.6+

0.5

o
~
L

0.4+

o
w
L

0.3

o
N
h

0.24

ARatio (340/380nm)
ARatio (340/380nm)

e

0.14

0.0 L 0.0-

Peak value

I 25 C
Js7c

Plateau average

- 25 37
Peak Plateau
OO
- @
2

T Mukaibo, T Nakamoto, Y Kondo, M
Kidokoro, A Imamura, C Masaki and R
Hosokawa

Thermal influence of saliva secretion ex vivo
in the mouse submandibular gland

Open Journal of Stomatology

Volume3, Issue 1, March2013, p83-88

Doi: 10.4236/0jst.2013.31015

Kidokoro M, Nakamoto T, Mukaibo T
Kondo Y, Munemasa T, Imamura A,
Masaki C, Hosokawa R. Na*-K*-2Cl-
co-transporter-mediated fluid secretion
increases under hypotonic osmolarity in
the mouse submandibular salivary gland.
Am J PhysiolRenal Physiol. 2014 May
15;306(10):F1155-60.doi:10.1152/ajprenal.0
0709.2012.

1
The 90th General Session & Exhibition of
the IADR 24 6 20 -23
Iguaz, Brazil A Physiological Comparison of
the Three Mgjor Mammalian Salivary
GlandsT. Nakamoto, J. Melvin, Y. Kondo, T.
Mukaibo, M. Kidokoro, A. Imamura, C.
Masaki and R. Hosokawa

0



€Y
MUKAIBO TARO

50635117

&)

®



