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Is hypertension due to sleep apnea caused by hyperactivation of sympathetic
nervous activity?
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Sleep apnea syndrome (SAS) is complicated by cardiovascular diseases.

Activation of sympathetic nerve activity has been suggested to contribute the cardiovascular
diseases, while there has been little direct evidence on sympathetic nerve activity (SNA). We
measured directly response of SNA to elucidate causal linkage between hypertension and activation of
SNA in response to SAS. To simulate SAS in rats, Intermittent hypoxia (IH) and a balloon implanted
in the trachea induction of apnea.

Arterial pressure (AP) and renal SNA (RSNA) increased immediately after the onset of exposed 5% IH
every time, but baselines did not change. While, AP and RSNA increased immediately after the onset
of the obstruction and baseline of RSNA increase day bay day.



(0] (deep apnea syndrome

SAS)
SAS
SAS
2000  Peppard
1 30 SAS SAS
2.89
Peppard PE et al.

Prospective study of the association between
sleep-disordered breathing and hypertension. N
Engl J Med 342:1378-1384,2000
2003
2009 2

)

30%

Yoshimoto M, et a. Chronic angiotensin |l
infusion causes differential responses in regional
sympathetic nerve activity in rats. Hypertension
55:644-651, 2010.

common knowledge

1
sleep apnea syndrome
SAS
SAS
SAS
(SAS)
SAS
IH

SAS
SAS



8
IH
15<AHI <30
20 /
IH 90 21%
,79% 5% ,95%
SAS
SAS
IH
IH+
25 Oxygen
- -+ - Carbon Dioxide
20
25
2
&2 10
5
0 ——r = ——— ™ T
0 120 240 360 480 600 720
Time (seconds)
SAS
40
10 29 360
@ 1 9 IH

IH

@ 1

40



4
Chronic intermittent hypoxia
accelerates coronary

microcirculatory dysfunction in

insulin-resistant Goto-Kakizaki rats.

Chen YC, Inagaki T, Fujii Y, Schwenke
DO, Tsuchimochi H, Edgley AJ, Umetani
K, Zhang Y, Kelly DJ, Yoshimoto M,
Nagai H, Evans RG, Kuwahira I, Shirai
M, Pearson JT. Am J Physiol Regul
Integr. 2016, 311(2): R426-39.

DOI: 10.1152/ajpregu.

Monoamine oxidase-induced hydroxyl
radical production and cardiomyocyte
injury during myocardial
ischemia-reperfusion in rats.
Inagaki T, Akiyama T, Du CK, Zhan DY,
Yoshimoto M, Shirai M.
Res. 2016 50(6): p645-53.
DOl: 10-3109/10715762.2016.

Pulmonary vascular tone is dependent

Free Radic

on the central modulation of
sympathetic nerve activity following
chronic intermittent hypoxia.

Shirai M, Tsuchimochi H, Nagai H, Gray
E, Pearson JT, Sonobe T, Yoshimoto M,
Inagaki T, Fujii Y, Umetani K,

Kuwahira I, Schwenke DO. Basic Res

Cardiol. 2014;109(5):432.

DOl: 10.1007/s00395-014-0432-y

Role of cardiac sympathetic nerves in
blood pressure regulation. Wehrwein
EA, Yoshimoto M, Guzman P, Shah A,

Kreulen DL, Osborn JW. Auton
Neurosci. 2014; 183:P.30-5. DOI:
10.1016/j .autneu.

5

Sympathetic Nerve Activity During
Development of Deoxycorticosterone
Acetate-Salt Hypertension in Rat. Misa
Yoshimoto, Yuki Shiwa, Siori Setoguchi,
Shiho Kawamura, Kenju Miki.
Experimental Biology 2017/4/22 26,
Chicago, USA

Role of sympathetic nerve activity in
the development of DOCA-salt

hypertension in rats. Misa Yoshimoto,

Yuki Shiwa, Shiori Setoguchi, Shiho
Kawamura, Kenju Miki. The 94rd Annual
Meeting of the Physiological Society
of Japan, 2017/03/28 30

Chronic intermittent hypoxia
accelerates coronary microcirculatory
dysfunction in young insulin resistant
Goto-Kakizaki rats.  Pearson James,
Chen Yiching, Inagaki Tadakatsu,
Yoshimoto Misa, Tsuchimochi Hirotsugu,
Nagai Hisashi, Kuwahira Ichiro, Evans
Roger, Shirai Mikiyasu. The 93rd
Annual Meeting of the Physiological
Society of Japan, 2016/03/22 24,
Sappor

Role of pulmonary stretch receptors in
regulating heart rate and sympathetic
nerve activity during obstructive
sleep apnea in conscious rats.
Yoshimoto Misa, Kataoka Shizuka,

Nakamura Hitomi, Miki Kenju The 93rd



Annual Meeting of the Physiological,
2016/03/22 24, Sappor

Relationship between hippocampal CAl
neuronal and sympathetic nerve
activity during fear conditioning in
rats. Misa Yoshimoto, Misaki Kanayama,
Kenju. MikiExperimental Biology
2015/03/28 4/1

€Y
YOSHIMOTO Misa
20418784
@
®

*



