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On human environmental adaptability with respect to cerebrovascular regulation
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With respect to bipedalism in humans, orthostatic cerebrovascular regulation
plays an important role in coping with the gravitational stress. We focused on the interaction
between static and dynamic orthostatic loads on cerebrovascular responses. Responses to a static
load were investigated using different postures, static pressures, and a whole-body heating.
Responses to a dynamic load were investigated using sinusoidal lower body pressure of 90-sec and
18-sec periods. Dynamic cerebrovascular response was evaluated by middle cerebral artery blood flow
velocity responsiveness (gain) to fluctuations in arterial pressure. Although the gain of 90-sec
period was suppressed under the seated posture, the effects of static pressures, which cause the
blood Booling at lower bod¥, were not significant. The gain of 18-sec period was suppressed by the
whole-body heating. It could be important to investigate the interaction of static and dynamic
cerebrovascular regulation.



50 mmHg 150 mmHg

[Lassen (1959)
Physiol Rev]

Lassen

10 90
[Symon et al.(1973) Stroke]

[Willie et al. (2014) J Physiol]

(OLBNP) OLBNP
OLBNP
Taylor (Harvard Medical School, )
62%

[Hamner and Tan (2014) Stroke]
OLBNP

30

[Taylor et al. (2014)
Jove-J Vis Exp]

[Hamner and Tan
(2014) Stroke] 30

30

(SLBNP)
[Levenhagen et al. (1994) Am J Physiol
Heart]
OLBNP
On-Off SLBNP

SLBNP

0 7>%-50 mmHg

it D -2 C d> 5 —25 mmHg

[Ishibashi et al. (2012 J Physiol
Anthropol]
2
30
PID
Symon
90

18

MCAv

(MAP)
Z, [Ebertetal.

(1986) Aviat Space Environ Med] MCAv
MAP  Finapres
Z,

MCAv, MAP,



90F A #
(0.011 Hz)

18%) B #A
(0.056 Hz)

rh K fid B AR M0 552 (MCAv), cm/sec

g2 8

(REZEEFTRFYTS—)

8 8

%iﬂﬁmﬁE(MAP), mmHg

g8

88838

(Impedance cardiogram)

“| (EEET)

90 sec permd
(0.011-Hz)

2ot oS gl

(Finapres)
o A i M ot o MNWUWW
iR E—H R (Z,), ohm

VA VAV AVANVEEE ' [T

F 42 1A\—[A[E (Chamber pressure), mmHg

EaVAVAVAVAVANR S

13 sec period
(0.056-Hz)

(—

R RRELD
RiEDE—S T

50 {!

40

30

25.0

200

15.0

10.0
/ /Chamber pressure,
7 mmHg/Hz

50

00
0 01 02 03 04

0.011Hz (.056 Hz
\

MCAvy,
(cm/sec)/Hz

2
MCAv, MAP,

Zy
+ ]

1 2 3
n = 12 14 12
,yr 24.1 + 1.8 24.1 + 1.7 23.8 = 2.0
,cm 170.8 + 4.4 172.0 + 4.0 168.9 * 3.3
,kg 64.5 + 7.3 64.4 + 9.1 61.0 + 8.0

MAP
MCAv Gain-MCAv/MAP
Z, MCAv
Gain-MCAv/Z,

SLBNP

Gain-MCAv/MAP Gain-MCAv/Z,

[Gain-MCAV/MAP, p < 0.05;
Gain-MCAV/Z,, p < 0.01] Gain-MCAV/MAP
18 90
Gain-MCAV/Z, 90 18

Gain-MCAv/Z,
Gain-MCAv/MAP

1
2
1
Gain-MCAv/MAP
[p < 0.001]
Gain-MCAv/MAP 18
)
Gain-MCAv/Z,
[p < 0.01]
Gain-MCAv/Z, 90

18



[Ishibashi et al.
(2012 J Physiol Anthropol]
0.1
3 2

Gain-MCAv/MAP
Gain-MCAv/Z,
[p <
0.01]
18 Gain-MCAv/MAP
[p < 0.05]

1

Gain-MCAv/MAP Gain-MCAv/Z,

Gain-MCAv/MAP

Ishibashi K, Oyama F, Yoshida H, Iwanaga
K, Additive Effects of Sinusoidal Lower
Body Negative Pressure on Cardiovascular
Responses. Aerosp Med Hum Perform.
2017/02;88(2):137-141,

DOI: 10.3357/AMHP.4720.2017

Ishibashi K, Oyama F, Yoshida H, lwanaga
K, Postural effect on dynamic
cerebrovascular responses to sinusoidal
lower body negative pressure. 20th
Congress of the European Anthropological

Association.  2016/8, Zagreb (Croatia)

73 . 2016/6,

Ishibashi K. Cardiovascular response to
dynamic orthostatic  stress using
sinusoidal lower body negative pressure.
JPA/JSPA/UTAR Seminar on Physiological
Anthropology. 2016/3, Kampar (Malaysia)

, Can Ozan
Tan, ,

74 . 2016/10,

Ishibashi K, Oyama F, Yoshida H, lwanaga
K, Postural effects on cerebrovascular and

cardiovascular responses with
superimposed sinusoidal lower body
negative pressure. Aerospace Medical
Association 86th  Annual Scientific

Meeting. 2015/5, Orlando (USA)

72 . 2015/5,

Ishibashi K, Dynamic blood pressure
response to sinusoidal lower body negative
pressure. International symposium on
human adaptation to environment and
whole-body coordination. 2015/3,

Ishibashi K, Oyama F, Yoshida H, lwanaga
K, Postural effect on dynamic
cardiovascular responses to sinusoidal
lower body negative pressure. 12th
International Congress of Physiological
Anthropology. 2015/10,

Ishibashi K, Oyama F, Yoshida H, Higuchi
S, lwanaga K, Yasukouchi A, Comparison of
cerebrovascular and cardiovascular
responses to dynamic orthostatic stress

using sinusoidal lower-body negative
pressure. 19th Congress of the European
Anthropological Association. 2014/8,
Moscow (Russia)

70

. 2014/6,



Ishibashi K, Otaka M, Yoshida H, Iwanaga
K. Design of an electronically controlled
lower-body positive and negative compound
pressure range chamber for use with a
sitting posture. Aerospace Medical
Association 85th  Annual Scientific
Meeting. 2014/5, San Diego (USA)

€Y
ISHIBASHI Keita

40325569

@
IWANAGA Koichi

70160124



