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Investigation of a mechanism of prolonged activation induced by electronic
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Acute psychological stress induces elevation of blood pressure, which
persists after the stress is relieved. However, the mechanism of this prolonged responses has not
been fully elucidated.

We investigated this issue by functional imaging and tract-tracing in rats. By voltage-sensitive dye
imaging, although the activation of the ventral medulla induced by single pulse stimulation of the
DMH was brief, tetanic stimulation caused activation of the dorsomedial hypothalamus (DMH) sustained
into the post-stimulus phase, resulting in delayed recovery. Tract-tracing revealed DMH neurons
projected to the ventral medullary cardiovascular regions with axon terminals in contiguity with
tyrosine hydroxylase-immunoreactive neurons. The contribution of glial cells to the circulatory

response induced by psychological stress was also examined.



10

Steptoe

DMH

DMH
DMH

(lkeda et al, Rain. 154:2836-2843 (2013). Padmashri et al, Meural Plast. 2015:938023-
11 (2015). Ota et al, Meural Plast. 2013:185463-11 (2013).)

Arundic acid

DMH




] 0-3

T axrs
-

10

TRPA1 PHRA

DMH Di2- '}m
ANEPEQ }-Eﬂ
4 - HRE
DMH [T ) S T P
FFESYR)
590 nm
MiCAM ULTIMA BrainVision
BV Analyzer
B. DMH
DMH
Wistar 8-10 Biotin Dextran Amines
BDA DMH 1 30u m
BDA
DMH BDA
Wistar 8-10 Fluorogold FG
RVLM 7-10
FG
C.
Wistar 23-26
Kaha Sciences
1
D.
PHRA PHRA

7% 02, 93% N2 2
PHRA PHRA
Arundic acid



Trpal (asTrpal”) Trpal flox (Trpai™

DMH
RVLM
CVLM RVMM RP
DMH
DMH RVLM FG
DMH DMH
BDA
DMH BDA RVLM
Scientific Reports
PHRA Arundic acid
PHRA PHRA
Trpal™* asTrpal™”” PHRA PHRA

TRPAL
Frontiers in Physiology



5 5 3 2

Kono Yosuke Yokota Shigefumi Fukushi Isato Arima Yosuke Onimaru Hiroshi Okazaki Shuntaro 10

Takeda Kotaro Yazawa ltaru Yoshizawa Masashi Hasebe Yohei Koizumi Keiichi Pokorski

Mieczyslaw Toda Takako Sugita Kanji Okada Yasumasa

Structural and functional connectivity from the dorsomedial hypothalamus to the ventral medulla 2020

as a chronological amplifier of sympathetic outflow

Scientific Reports 13325
DOl

10.1038/s41598-020-70234-4

Fukushi Isato Kono Yosuke Takeda Kotaro Yokota Shigefumi Onimaru Hiroshi Pokorski 34

Mieczyslaw Okada Yasumasa

Astrocytes play an active role in persistence of respiratory augmentation in the recovery phase 2020

after hypoxic exposure

The FASEB Journal 11
DOl

10.1096/fasebj .2020.34.s1.03235

Okada Yasumasa Yoshizawa Masashi Fukushi Isato Takeda Kotaro Kono Yosuke Hasebe Yohei 34

Koizumi Keiichi Toda Takako

Role of Microglia in Ventilatory and Blood Pressure Responses to Acute Hypoxia 2020

The FASEB Journal 11
DOl

10.1096/fasebj .2020.34.s1.02871

Yoshizawa Masashi Fukushi lIsato Takeda Kotaro Kono Yousuke Hasebe Yohei Koizumi Keiichi 34

Toda Takako Okada Yasumasa

Microglial Involvement in Stress- induced Prolonged Sympathetic Nervous Excitation in Rats 2020

The FASEB Journal 11

DOl
10.1096/fasebj .2020.34.s1.02865




Fukushi Isato Takeda Kotaro Pokorski Mieczyslaw Kono Yosuke Yoshizawa Masashi Hasebe 12
Yohei Nakao Akito Mori Yasuo Onimaru Hiroshi Okada Yasumasa

Activation of Astrocytes in the Persistence of Post-hypoxic Respiratory Augmentation 2021
Frontiers in Physiology 757731
DOl

10.3389/fphys.2021.757731

10 0 4

Fukushi 1, Takeda K, Pokorski M, Kono Y, Yoshizawa M, Hasebe Y, Nakao A, Mori Y, Onimaru H, Okada Y.

Astrocytes mediate the post-hypoxic persistent respiratory augmentation.

Experimental Biology 2021 Meeting

2021

54 ,

2020

Yoshizawa M, Fukushi 1, Takeda K, Kono Y, Hasebe Y, Koizumi K, Toda T, Okada Y.

Role of microglia in sustenance of stress-induced sympathetic excitation in rats.

The 43rd Annual Meeting of the Japan Neuroscience Society

2020




Fukushi 1, Kono Y, Takeda K, Yokota S, Onimaru H, Pokorski M, Okada Y.

Astrocytes play an active role in persistence of respiratory augmentation in the recovery phase after hypoxic exposure.

Experimental Biology 2020 Meeting

2020

Okada Y, Yoshizawa M, Fukushi I, Takeda K, Kono Y, Hasebe Y, Koizumi K, Toda T

Role of Microglia in Ventilatory and Blood Pressure Responses to Acute Hypoxia

Experimental Biology 2020 Meeting

2020

Yoshizawa M, Fukushi 1, Takeda K, Kono Y, Hasebe Y, Koizumi K, Toda T, Okada Y

Microglial Involvement in Stress- induced Prolonged Sympathetic Nervous Excitation in Rats

Experimental Biology 2020 Meeting

2020

42

2019




72

2019

72

2019

Isato FUKUSHI, Yosuke KONO, Shigefumi YOKOTA, Kotaro TAKEDA, Itaru YAZAWA, Hiroshi ONIMARU, Yasumasa OKADA.

The diencephalon augments respiration in the isolated diencephalon-lower brainstem-spinal cord preparations of newborn rats.

2019




University of Opole

The Jan Dlugosz University




