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Central mechanisms of cardiovascular regulation during exercise -potential role of
the TMN and NTS-
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A single bout of exercise induces a moderate increase in arterial pressure with
marked tachycardia. We previously found that the nucleus tractus solitarius (NTS), which is one of
cardiovascular centers, is likely involved in regulating cardiovascular system during exercise. More
importantly, we found that NTS histamine receptors may play a role in regulating blood pressure during
exercise. Since histaminergic neurons are _dominantly located in the tuberomammillary nucleus (TMN), we
investigated whether the TMN-NTS pathway is involved in the central cardiovascular regulation during
exercise. We electrically stimulated the TMN in anesthetized rats and found pressor and tachycardiac
responses. The pressor responses were partially inhibited by a H1 receptor antagonist, microinjected into
the NTS. Moreover we found that the TMN lesion decreased pressor responses during exercise. These
findings suggest that the TMN-NTS pathway is involved in the central pressor responses during exercise.



Waki, 2012
NTS
NTS H1
NTS
H1
H1
NTS H1
NTS H1
Weaki et al., 2013
TMN
TMN - NTS
TMN
NTS
NTS
H1

TMN

NTS

24

TMN
HDC
NTS FluoroGold
NTS

HDC
NTS H1
NTS H1l

2-pyridylethylamine dihydrochloride

al

TMN



TMN 200uA
50Hz 30sec
TMN NTS
H1
Cetirizine

dihydrochloride NTS

TMN
24
24
TMN
24
HDC
HDC
TMN
NTS
Takagishi et al. 2014 NTS
TMN
TMN NTS
TMN
NTS
NTS

anti- HDC NTS Fluoro-Gold injection

Bregma 4.1 Bregma 4.5

S

NTS Fluoro-Gold injection

NTS
NTS
H1
NTS
Takagishi et al. 2014
TMN
TMN
NTS H1
Arterial pressure (mmHg)
120
60

Mean pressure (mmHg)

[

70
Heart rate (bpm)

480 W
I

420
10 sec

TMN stimulation

TMN



Mean pressure (mmHg)
(n=6)

HR (bpm)
25 25 (n=6)
20 20
15 * 15
10 10

5 5

0 0

TMN stim TMN stim +
NTS antagonist

TMN stim TMN stim +
NTS antagonist

NTS H1
TMN

TMN

TMN NTS

Waki et al., 2014; Waki et
al., 2013; Waki, 2012

TMN
NTS

Waki H, Gouraud S, Bhuiyan MER, Takagishi
M, Kohsaka A, Maeda M, Transcriptome of the
NTS in exercisetraned  spontaneously
hypertensive rats: implications for NTS function
and plasticity in regulating blood pressure,

Physiological Genomics, 45, 2013, pp58-67

Waki H, Central mechanisms of cardiovascular
regulation during exercise -integrative functions
of the nucleus tractus salitarii-, JPFSM, 1, 2012,

pp253-261

Bhuiyan MER, Waki H, Gouraud SS,
Takagishi M, Kohsaka A, Maeda M, Histamine
receptor H1 in the nucleus tractus solitarii
regulates arterial pressure and heart rate in rats,
Am J Physiol Heart Circ Physiol, 310, 2011,
ppH523-H529

Waki H, Takagishi M, Gouraud SS, Central
mechanisms underlying anti-hypertensive effects
of exercise training, J Phys Fitness Sports Med,

, 3, 2014, pp317-325
DOI: 10.7600/jpfsm.3.317
https.//www.jstage.jst.go.jp/article/jpfsm/3/3/3_3
17/ _pdf

Waki H, Gouraud S, Brain inflammation in
neurogenic hypertension, World Journa of
Hypertension, , 4, 2014, ppl-6
DOI:10.5494/wjh.v4.i1.1
http://www.wjgnet.com/2220-3168/full/v4/i1/1.ht

m

Tekagishi M, Gouraud SS, Bhuiyan ME,
Kohsaka A, Maeda M, Waki H, Activation of
histamine H1 receptors in the nucleus tractus
solitarii attenuates cardiac baroreceptor reflex
function in rats, Acta Physiol (Oxf), ,
211, 2014, pp73-81,

DOI: 10.1111/apha.12278

Waki H, Gouraud S, Bhuiyan MER, Takagishi
M, Kohsaka A, Maeda M, Transcriptome of the
NTS in exercisetraned  spontaneously
hypertensive rats: implications for NTS function

and plasticity in regulating blood pressure,



Physiological Genomics, , 45, 2013,
pp58-67

DOI: 10.1152/physiolgenomics.00074.2012

Waki H, Central mechanisms of cardiovascular
regulation during exercise -integrative functions
of the nucleus tractus salitarii-, JPFSM, ,
1, 2012, pp253-261
https.//www.jstage.jst.go.jp/article/jpfsm/1/2/1 2
53/ pdf
DOI:10.7600/jpfsm.1.253

92
2015 3 22
50
2014 12 5
69
2014 9 19
35
2014 7 4
Bhuiyan MER
Gouraud S
H1l
91

2014 3 17

59
2013 11 22
90
2013 3 28
65
2012 10 26
67
2012 9
14
10
2012 7 5
I 1II 11
-4) 2014
ppl145-153
Waki Hidefumi
50274957



Kohsaka Akira

00458051

Gouraud Sabine

30453179




