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Integrated understanding of postoperative cognitive dysfunction based on
aging-related sarcopenia.
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The study examined whether preoperative loss of muscle mass (sarcopenia) was
associated with a complication of cognitive decline after surgery. We established that tail
suspension of rats creates a sarcopenia model. Using this model, we found that a decrease in muscle
mass due to preoperative tail suspension promoted a decline in postoperative cognitive function.
This was thought to be due in part to decreased neurotrophic factor BDNF in the hippocampus and
decreased neurogenesis in the dentate gyrus. Exercise restored the preoperative decline in muscle
mass and attenuated the postoperative cognitive decline. Exercise increased BDNF and neurogenesis.
This study suggests that preoperative sarcopenia worsens postoperative cognitive function and that
preoperative exercise may reduce this deterioration.
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EDL EDL control TST n-SHR hf-SHR
n-SHR SOL control 2
SOL 4 EDL SOL
control
TST n-SHR hf-SHR 3
3
p<0.05 vs EDL soL EDL soL EDL soL
control @ @ (i) (i) () ()
TST 0.28+0.03* 0.73=x=0.07 24.144.3* 30.6+4.5 1042(841-1311)* 1315(1089-1734)*

n-SHR 0.20=%0.01* 0.49=+0.08* 22.6=44.1* 31.042.0 877(688-1158)* 1262(1113-1615)*
hf-SHR 0.17=20.03* 0.66=+0.18 13.9=+1.7* 28.7+1.9 906(694-1033)* 1278(1121-1461)*

Table 1. Skeletal muscle mass weight and muscle to body weight.

control TS SHR
body weight (g) 658 + 30 575+ 22 * 431 +£10*
EDL muscle (g) 0.33+0.01 0.28+0.01* 0.19+0.01*
EDL/BW (g/kg) 0.51+0.03 0.49+0.03 0.44 +0.02
SOL muscle (g) 0.98+0.11 0.72+0.03* 0.61+0.06*
SOL/BW (g/kg) 1.53+0.19 1.28 + 0.08 1.41+0.15

EDL muscle, extensor digitorum longus muscle; SOL muscle, soleus muscle; SHR,
spontaneously hypertensive rat; TS, tail suspension; BW, body weight. *P < 0.05 vs.
control group, values = mean = SEM (n = 7 per group).

Figl. (@) Contraction of the extensor

digitorum longus (EDL) musdle. (b) ' © “©
Contraction of the soleus (SOL) muscle. (c) 400 500 800

Whole body tension (WBT). The twitch w00
contraction force of EDL muscle in the TS
and SHR groups were weaker than that of
the control group. Similarly, those of the 100
SOL muscle in the TS and SHR groups 0 :
indicated significant reduction compared to control TS SHR
the control group. The WBT in the TS and
SHR groups significantly reduced compared with the control group.
Fig2. (a) Representative histological
digital images stained by hematoxylin
and eosin (HE) of extensor digitorum
longus (EDL) muscle, (b) Comparison
of EDL muscle fiber size, (c)
Representative  histological  digital
images stained by HE of soleus (SOL)
muscle, (d) Comparison of EDL muscle
fiber size. The reference bar in
histological images is equal to 50 um.
The CSA of EDL and SOL muscles in
both TS and SHR groups were
significantly smaller than that in the control group.
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Fig3. (a) Concentration of MuRF-1 in () (b)
extensor digitorum longus (EDL) muscle, (b) pg/mi pg/mi
Concentration of MuRF-1 in soleus (SOL) 1000- 800

muscle. Quantitative analysis was conducted
by enzyme-linked immunosorbent assay. In
both EDL and SOL muscles, there were no
significant differences among three groups.
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Figl. (A) Comparison of swimming path
length, (B) Comparison of swimming latency,
(C) Comparison of swimming speed, (D)
Percentage time in the probe trial.
Swimming latency in the TS + S group was
significantly longer than that in the control +
Sgroup on postoperative Day 3 and that in the
TSgrouponDay 4. The TS+ Sgroup showed
significantly longer path lengths on Day 3
compared with the control + S group. The
swimming speed was similar among all
groups. There was no statistically significant
difference in the percentage quadrant area
among the groups.

Fig2. Fear conditioning test, where the
contextual test did not show a
significant difference between
the groups while the cue test
indicated a lower freezing time
ratio inthe TS + S group.
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DAPI and k|'67 and (B) the” baseI line

analysis. The number of double-
positive cells was similar in all
the groups. (©
Photomicrographs of DAPI, ki-
67, and DCX and (D) their
analysis. The least number of
triple-positive cells was in the
TS+S group.

Figd. Postoperative BDNF
expression in the hippocampus
was lower inthe TSand TS+ S
groups on postoperative Day 14.
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