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CRF-related mechanism of stress responses in the rat brain
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Stress exposure causes various stress responses. Stressful events activate
sympathetic nervous system, resulting in the elevation of plasma catecholamine levels.
In this study, we examined the mechanisms in the brain, especially in the paraventricular
hypothalamic nucleus (PVN), of stress-induced sympathetic activation in rats. Our results
demonstrated that corticotropin-releasing factor (CRF), one of the major stress-related
neuropeptides, in the brain elevated plasma noradrenaline level via activation of B -adrenoceptors
in the PVN and plasma adrenaline level via activation of a -adrenoceptors in the PYN. We also
revealed that GABAB receptors in the PVN mediate B -adrenoceptors-dependent elevation of plasma
noradrenaline level. Furthermore, our results showed that there are differences in stress-induced
sympathetic responses in the PVN between acute and chronic stress exposure.

CRF



- - HPA

ACTH
-®
HPA
HPA
CRF
COX NOS CRF
COX NOS
©0 CRF
CRF
CRF (60).¢ NOS
CoX NOS
nuclear factor-«B  NF-«kB
NF-«B peroxisome
proliferator-activated receptor-y PPARy CRF
NF-«B PPARy
(610) NOS
CRF
Wistar/ST
Wistar/ST
5
1
CRF GABA
CRF

CRF  mRNA



CRF CRF

aa
(o
@ Vehicle-1 + vehicle-2
O 'Vehicle-1 + CRF
[l Phentolamine + CRF
A Propranolol + CRF
Phentolamine, propranolol or vehicle-1 {(FYN) Phentolamine, propranolol or vehicle-1 (PVN)
% B00 CRF or vehicle-2 (iev) - 1200 CRF or vehicle-2 (icv)
E E om0
2 600 &
P S 800
£ 2
F i £ = 6
- =
g 200 g 400
s < 200
30 5 U,
* ¥ - *
E* T T T T T 1 £ T T T T T 1
=30 0 10 20 30 60 90 =30 0 10 20 30 60 80
Time (min) Time (min)
Okada & Yamaguchi, Auton. Neurosci. 2017
GABAs
O Vehicle-1 + vehicle-2
[OVehicle-1 + isoproterenol
ACGP 35348 + isoproterencl
CGP 35348 or vehicle-1 (PVN) CGP 35348 or vehicle-1 (PYN)
l Isoproterenol or vehicle-2 (i.c.v.) l Isoproterenol or vehicle-2 (i.cv.)
= 800 800
5 ] !
2 s00 & 00
@ ‘9
E-| @
= 400 £ w0
3 g
E i 200
< <
< ]
T T T T T T T T 1
=30 30 0 1w 20 30 40 50 60
Time (min) Time (min)

GABA
Yamaguchi, Mimura, Okada, Eur. J. Pharmacol. 2019

CRF COX

GABA

CRF



Chrousos, 2009. Nat Rev Endocrinol 5, 374-381. Ulrich-Lai et al., 2009. Nat
Rev Neurosci 10, 397-409. Pasquali, 2012. Ann NY Acad Sci 1264, 20-35.
Spear, 2009. Dev Psychopathol 21: 87-97. Arborelius L et al., 1999. J
Endocrinol 160: 1-12. Yokotani et al., 2001. Eur J Pharmacol 419, 183-189.
Okada et al., 2003. Eur J Pharmacol 477, 95-100. Yamaguchi-Shima et al., 2007.
Eur J Pharmacol 564, 94-102. Yamaguchi et al., 2009. Auton Neurosci 148, 83-
89. Yamaguchi et al., 2009. Auton Neurosci 151, 82-89. Yamaguchi et al.,
2010. Neuroscience 170, 773-781. Xie et al., 1994. J Biol Chem 269, 4705-4708.

Herrmann et al., 2005. Nat. Med. 11, 1322-1329. Daynes and Jones, 2002. Nat
Rev Immunol 2, 748-759. Zhang et al., 2011. Neuroscience 176, 381-395.
Okada et al., 2008. Eur J Pharmacol 584, 207-212. Kalin et al., 1994. Brain
Res 656, 182-186. Li et al., 1996. Proc Natl Acad Sci USA 93, 2359-2364.

Yamaguchi N, Mimura K, Okada S. GABAs receptors in the hypothalamic
paraventricular nucleus mediate (3 -adrenoceptor-induced elevations of plasma

noradrenaline in rats. Eur. J. Pharmacol. . 848, 88-95 (2019)
DOI: 10.1016/j.ejphar.2019.01.029
, . CRF

; . 55, 295-300 (2018)
http://mol_medicalonline_jp/library/archive/select?jo=cj3jirit&UseriD=192.21
8.116.221
Okada S, Yamaguchi N. Possible role of adrenoceptors in the hypothalamic
paraventricular nucleus in corticotropin-releasing factor-induced sympatho-
adrenomedullary outflow in rats. Auton. Neurosci . . 203, 74-80 (2017)
DOI: 10.1016/j.autneu.2017.01.008

Yamaguchi N, Mimura , Okada S. Prostaglandin E, EP; receptor subtype in the
paraventricular hypothalamic nucleus mediates the corticotropin-releasing
factor-induced elevation of plasma noradrenaline level in rats. 92

, , 2019 .
Yamaguchi N, Mimura K, Okada S. GABAs receptor in the hypothalamic
paraventricular nucleus mediates (3 -adrenoceptor activation-induced elevation
of plasma noradrenaline in rats. 18th World congress of basic and clinical
pharmacology. Kyoto, Japan. 2018 .
Yamaguchi N, Sano K, Okada S. Differential roles of adrenoceptors in the
hypothalamic paraventricular nucleus in corticotropin-releasing factor-induced
sympathetic activation in rats. 70 International
Society for Autonomic Neuroscience 2017 , , 2017 .
Yamaguchi N, Mimura K, Okada S. Possible role of adrenoceptors in the
hypothalamic paraventricular nucleus in corticotropin-releasing factor-induced
sympathetic activation in rats. 90 , , 2017

http://www.aichi-med-u.ac. jp/pharmacology/index.html

€Y

OKADA, shoshiro






