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The effects of blood pressure changes on cognitive function in rats
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This study aimed to study the effect of blood pressure reduction on
cognitive function in rats. In this research, we used spontaneously hypertensive rats (SHR) with
higher blood pressure levels based on their genetic background. We compared these animals to normal
controls of the Wistar-Kyoto strain (WKY). A retention gradient between 0 and 20 seconds was
determined on the basis of the number of correct responses in a working memory task (a
delayed-matching-to-place task, DMTP). Their performance was compared. The number of correct
responses decreased after injection of the vasodilator hydralazine (0.3 and 0.6 mg/kg) compared to
the injection of a vehicle, saline. The difference between these dosages was relatively small and
difference in performance in this DMTP task was not evident between SHR and WKY rats. There were
some strain differences in the response latency, as an index of response speed, in some simpler
learning task (e.g., autoshaping).

SHR  WKY



SHR

, 1994; , 1995
SHR
James Sato et
Lange al., 2000; Sato, 2009
2 2
WKY
, 9 11
SHR
Ghione et al., 1988 A,
12 13
fear-potentiated startle, FPS
FPS B
A 16 18
, 2005
, o SHR
SHR
IES
@
-|:\lﬂmi%wﬂ:
SHR

SHR




SHR

SHR
SHR
SHR
DMTP
SHR
WKY
DMTP
SHR  WKY
DMTP
DMTP
SHR
MED
Delayed-matching
SHR

WKY

Sigma
Softron, BP-98A
Delayed-matching DM
MED 2

Delayed-Matching-to-Place task, DMTP;
Débrossy et al., 2008, pp. 215-246

10 20

SHR WKY

DMTP
MED



15
15
15
15
50
4
4
10
DMTP
DMTP
SHR WKY

DMTP

Sigma 4

0 01 03

0.6 mg/kg
0 2 5 10 20
DMTP SHR  WKY
0.3
0.6 mg
0mg
SHR  WKY
Goal-tracking
Sign-tracking
SHR WKY
SHR
WKY
SHR WKY
SHR
SHR



SHR  WKY
0.6 mg/kg
Sigma
FR1
100
SHR WKY
SHR
SHR

SHR

SHR WKY

DMTP

SHR  WKY

SHR

SHR

SHR  WKY

DMTP

SHR  WKY

SHR

10
SATO Toshihiko 2016  Effects of
blood pressure reduction on working

memory task performance in
spontaneously hypertensive rat (SHR).
, 66. ,
76
P24-07
2016 11 24

SATO Toshihiko & GYOBA Jiro 2016

Effects of blood-pressure reduction on



autoshaping and subsequent learning
performance in spontaneously
hypertensive rats: A preliminary study.
FENS Forum Program Book, p.276.
[A poster presentation (F049/3242) at
the 10th FENS Forum of Neuroscience,
Copenhagen, Denmark, 5 July, 2016]

SATO Toshihiko 2015 Effects of
blood pressure reductions on working

memory task performance in
spontaneously hypertensive rats
(SHR): A preliminary study.
Neuroscience 2015 abstracts,

443.27/BB84 [Presented at 45th
Annual Meeting, Society for
Neuroscience, Neuroscience 2015,
Chicago, IL, USA, 19 October, 2015]

SATO Toshihiko & GYOBA Jiro 2015
Effects of blood-pressure reduction on
autoshaping and subsequent learning
performance in rats: A preliminary
study. ,65,121.

75
P-10
2015 9 11

SATO Toshihiko and GYOBA Jiro
2014  Autoshaping the lever-press
response and its subsequent
continuous reinforcement in
spontaneously  hypertensive  rats:
Effects of distant placement of the lever.
Neuroscience 2014 abstracts,
650.19/TT33 [Presented at 44th
Annual Meeting, Society for
Neuroscience, Neuroscience 2014,
Washington, DC, USA, 18 November,
2014]

SATO Toshihiko 2014 Autoshaping
of a lever-press response in
spontaneously hypertensive rats (SHR)
as a function of distance between lever
and food cup position. .
64, 134-135. 74

2014 7 19

SATO Toshihiko 2013 Relationship
of the startle response amplitude with
sympathetic nerve and cardiovascular
functions of normotensive rats after

intravenous injection of the
beta-blocker = metoprolol tartrate.
Neuroscience 2013 abstracts,

486.04/LLL29 [Presented at 43rd

Annual Meeting, Society for
Neuroscience, Neuroscience 2013, San
Diego, CA, USA, 11 November, 2013]

2013
SHR

,63,197.
73
2013
9 15

SATO Toshihiko 2012 Blood pressure
reduction and startle response in rats
with normal blood pressure: Effects of
a single intravenous injection of two
different doses of the vasodilator
hydralazine Neuroscience 2012 abstracts,
606.03/EEE67  [Presented at 42nd Annua
Meeting, Society for  Neuroscience,
Neuroscience 2012, New Orleans, LA, USA,
16 October, 2012]

SATO Toshihiko 2012 Effects of
intravenous injection of a ganglion
blocker, hexamethonium, at 2 doses on
the startle response in normotensive
Wistar-Kyoto rats. [Presented at 8th

FENS Forum of Neuroscience,
organized by The Federation of
European  Neuroscience  Societies
(FENS),

Barcelona, Spain, 16 July, 2012]

http://www.nagano.ac. jp/education resea

rch/kyouin/satou/index.html

o

@

®

*

SATO, Toshihiko

20322612



