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Postoperative cognitive dysfunction and the prevention in type 2 diabetes
mellitus model mice
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The purpose of the present study was to reveal mechanism of postoperative
cognitive dysfunction in diabetes mellitus. We examined the effects of surgical stress on
postoperative behavioral activity in type 2 diabetes mellitus model mice fed high fat diet.
Perioperative behavioral activities, hippocampal mRNA expression of 3 adrenaline receptor and
noradrenaline level were measured. In our study, type 2 diabetes mellitus model mice showed lower
activity after abdominal surgery compared to before surgery. And the hippocampal noradrenaline level

also decreased after surgery. These finding may indicate that surgical stress had a suppressive
effect on behavioral activity and hippocampal noradrenaline in type 2 diabetes mellitus model mice.



Postoperative Cognitive Dysfunction; POCD

1
30-50% 3 10-15% D
POCD
2 POCD
3)
POCD
POCD 90% 2
2
POCD
.4
- 14
C57BL/6J High Fat 71 71
Diet,HFD 8 2 # .
i L E ) -
13 (C57BL/6J, ) \ - .
2 & = HERCH
——- —
HFD
(C57BL/6), ) (HFD) \- S
HFD; High fat diet
, , ( n=21) F 24
manipulation
4 14 3
24
OFT
3
NORT
Light-Dark box)
mRNA
polymerase chain reaction real-time PCR) MRNA

B1R PB 2R

MRNA
P 0.05

Two-way repeated ANOVA
Mann-Whitney U test




(

B 1R

B 2R

n=12)

n=15

n=15

n=15

n=10

*

**

*

*

***: P 0.001

n=6

: P 0.05

P 0.01

.C

: P 0.05

MRNA

: P 0.05

*2 P 0.05

**

**

**

P 0.01

P 0.01

P 0.01

w018 700 °
O 600 =
35 B PN
- S500
- E’
Ch -y _.$-—$ =400 P<0.0001%
2 g ? - 300
'_Qﬁ" 200
20 |~ ke
g P<0.0001 100
15 0
5 6 7 8 0 10 11 12 13 15 30 60 120
20 *% *k
1 1
5000 ®
<30
4000 »
3000 20
2000 ®
10
1000

25

2.0

15

1.0

05

Kk
— 1 1.0
0.8
0.6
0.4
OgTe -
0
350
300
~250
200
150
100
- w
0
B1R B2R
* kK . 25
* %
2.0
+ 2
é - 1.0
05

BIR B 2R

mRNA



Crosby G, Culley DJ. Surgery and Anesthesia: Healing The Body But Harming The Brain?
Anesth Analog. 2011; 112: 999-1001.

Rundshagen 1. Postoperative cognitive dysfunction. Dtsch Arztebl Int 2014; 111:
119-25.

Insa F, Winterer G, Pischon T. Diabetes is associated with risk of postoperative
cognitive dysfunction: A meta-analysis. Diabetes Metab Res Rev. 2017: e2884.

Sara SJ. Noradrenergic modulation of selective attention: its role in
memory retrieval. Ann N Y Acad Sci. 1985;444:178-93.



1 1 0 1

Momoka Nishimura, Yuki Nomura, Moritoki Egi, Norihiko Obata, Makoto Tsunoda, Satoshi Mizobuchi 21
Suppression of behavioral activity and hippocampal noradrenaline caused by surgical stress in 2020
type 2 diabetes model mice
BMC Neuroscience
DOl
10.1186/s12868-020-0556-y
2 0 1
2
66
2019
Momoka Nishimura, Yuki Nomura, Moritoki Egi, Norihiko Obata, Makoto Tsunoda, Satoshi Mizobuchi
Postoperative Hypoactivities and Decrease of Hippocampal Catecholamine in Type 2 Diabetes Model Mice

American Society of Anesthesiologist 2019

2019

(Nomura Yuki)




(Kimura Miho)

(Tsunoda Makoto)




