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J5 B CEEIBOK , W AGE ] W S R AR
B o MR R A RGEREEIE , Image) Hi
fro3#r.
1.4.4.2 Masson eft, il 7 iklH“1.4.4.17, Bt
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Table 1 Comparison of muscle strength

in five groups (x+s) N
2H 5 n W]
JRAE X HEZH 10 242.37+23.42
UNSIB-Z R 10 158.54+14.70V
WIEAH 10 180.84+6.982%
R e 2H 10 166.78-47.48
JE AR IER 2 10 191.70£15.002%

TE: 5 AR IRALH B, 1) P<<0.05; 50 55 41t e
2) P<0.05; 5iM41 4L, 3) P<0.05.
Note: compared with the adult control group, 1) P<0.05; com-
pared with the cognitive frailty group, 2) P<0.05; com-
pared with the spirit—tuning group, 3) P<0.05.
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Table 2 Comparison of rotarod latency
in five groups (x+s) s
205 n SR R ]
AT R ZH 10 146.13+16.31
INHE S 10 59.00+14.66"
JEA 10 114.87411.407%
e ZH 10 86.40+13.76%
Uz B e 10 136.53+£15.0379%

T 5 AR X IRAL AR, 1) P<0.05; 5N 5541 Loz,
2) P<<0.05; SIHFALILE,3) P<0.05; SIEA LA,
4) P<0.05.

Note: compared with the adult control group, 1) P<0.05; com-
pared with the cognitive frailty group, 2) P<0.05; com-
pared with the spirit—tuning group, 3) P<0.05; compared
with the physical—-tuning group, 4) P<0.05.
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2 LT A A AR 7 L3S N (P<<0.05) , R 27 2350
RO A D (P<<0.05) 5 5 41 b 55, IR 4
FIE pf 8 2 L 25 7 e A T AR b 3 o (<
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Figure 1

Schematic diagram of cross—sectional area of muscle fibers and relative area of collagen fibers in five groups (x10)
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TE: 5 AR RAL AR, 1) P<<0.05; 5INAIE 554 %,
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Note: compared with the adult control group, 1) P<0.05; com-
pared with the cognitive frailty group, 2) P<0.05; com-
pared with the spirit—tuning group, 3) P<0.05.

2 SAMAUEBER SR
Figure 2 Comparison of the proportion of cross—sectional

area of muscle fibers in five groups

R3 SEIWEIRFIEBELE (v+s) %

Table 5 Comparison of new object recognition

indices in five groups (x+s) %
24 n PURIFE L
AT X HE 24 10 76.1549.20
INFE S 10 43.784-11.04"
RIEA 10 62.70+5.52%
A e 2 10 60.11+4.63
JE AL IR 20 10 74.65+12.8429%

T 5 AR X IRAL AR, 1) P<<0.05; SN S 4L 4R
2) P<0.05; STHTBALILEL, 3) P<0.05; 5V Fldl UL,
4) P<0.05,

Note: compared with the adult control group, 1) P<0.05; com-
pared with the cognitive frailty group, 2) P<0.05; com-
pared with the physical-tuning group, 3) P<0.05; com-
pared with the spirit—tuning group, 4) P<0.05.
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TE: 5 AR IR AL H AR, 1) P<<0.05; 5N 59 4t e
2) P<<0.05; 5iAML 4L, 3) P<0.05.
Note: compared with the adult control group, 1) P<0.05; com-
pared with the cognitive frailty group, 2) P<0.05; com-
pared with the spirit—tuning group, 3) P<0.05.

E 3 5HERIEFHITAREIER &b b
Figure 3 Comparison of the proportion of deposition area

of collagen fiber in five groups

2.5 54 Morris K 2K 5 e R DI LL 4%

FENATATIR B 45 S w5 AR X R4 bk
TA RN 3 55 20 H6 BV AR I AE SR 1 ~4 R IEK (P<
0.05) ; 5NN L 55 21 LA, VA 4 b sl v AR 30 7 2
3~4 RIF /D (P<0.05) , & #f 18 21 16 3kt v £k 309 7
55 1~4 R (P<0.05) ; 5B A i, B st
PEILH R BRI FESS 3 K> (P<<0.05) . L3R4,

2 RIS S5 R Bon |, 5 AR R4 b 5%,
TN 3 55 20 28 80T 5 UOBORN H bR 42 BR A5 B ] 1]
WA (P<0.05) ; 5INVAE IS AL LU, IZ AL )8 pf
2RI i e R 4 X AT ARG 2R T 5 O8O B AE
K H bR G BRA5 B I R] (P<<0.05) 5 55 I 2H A 4 2
FLASE, JE i 8 4 28 P 15 UOBORT H bR 52 BR A5 B e
[ (P<0.05), W56,

R4 SERBEERNEILLE (ves) s
Table 4 Comparison of escape latency time of Morris water maze in five groups (x+s) s
2 5 n EADN F2R CEDN EVSN
AT IR ZH 10 44.97+15.23 26.91+11.69 15.04+5.71 10.55+3.01
INA B2 10 71.29+10.61" 55.16+19.28" 37.98+9.95" 31.08+7.08"
IEH 10 54.26+19.39 44.564+21.93 22.69+£6.89% 20.82+£7.40%
VR Ui 10 60.43+15.37 44.42+20.99 30.86+19.25 25.03+20.20
TV p L3 20 10 49.81£12.15” 31.58+13.35% 14.0245.16%9 13.314+4.69%
T SRR IR LR, 1) P<<0.05; 5IANAIE S A AL, 2) P<<0.05; 5IRTE4H [L#:,3) P<<0.05.

Note: compared with the adult control group, 1) P<0.05; compared with the cognitive frailty group, 2) P<0.05; compared with the physi-

cal-tuning group, 3) P<0.05.
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Table 5 Comparison of number of platform crossings

&6 SHBIRKRIE B EILLE (x4s) o3

Table 6 Comparison of duration of stay in target

in five groups (x+s) time quadrant dwell time in five groups (¥+s) s
ZH 5 n TERRIREL 21159 n SRR/ (s)
JRAE X R 2 10 7.84+1.81 JRAE T IR 24 10 41.32+7.35
INFIE A 10 1.740.82" VNS 10 20.7146.20"
WIEA 10 4.2+2.04” WIE4 10 33.46+11.07%
bk ) 10 4.442.01% VA ZH 10 33.72+9.43
JE i HH 4 10 6.741.64297 JEhHE 4 10 46.79+12.112%%

TE 5 BUAE X IRAL AR, 1) P<0.05; 5l 5541 s,
2) P<0.05; 5B ALLEL,3) P<0.05; S5iE A4 HLEL,
4) P<0.05,

Note: compared with the adult control group, 1) P<0.05; com-

2) P<0.05; com-

pared with the physical—tuning group, 3) P<0.05; com-

pared with the cognitive frailty group,

pared with the spirit—tuning group, 4) P<0.05.
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4) P<0.05,

Note: compared with the adult control group, 1) P<0.05; com-

2) P<0.05; com-

pared with the physical—tuning group, 3) P<0.05; com-

pared with the cognitive frailty group,

pared with the spirit—tuning group, 4) P<0.05.
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Figure 4 Comparison of brain local consistency between the cognitive frailty group and the other four groups
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Table 7 Comparison of regional homogeneity in five groups

21 5 T2 95% E A5 X [A] W IE P{H
JRAEXT IR ZH vs. NN E T 21 —-0.584 2 -0.909 3~0.259 1 <0.05
JRAEXT NBZH vs. S 20 0.1034 -0.221 7~0.428 5 0.90
FRAEXT BB vs. JE 4 0.127 2 -0.203 3~0.457 7 0.82
TRAEXT A o, JHIE 40 0.006 678 -0.3185~0.331 8 =0.99
INHIESS 24 vs. IE 2 0.5909 0.265 8~0.916 0 <0.05
N FFL vs. PRI 0.7114 0.380 9~1.042 <0.05
INHIE T A vs. TR AL 2 0.687 6 0.362 5~1.013 <0.05
4 vs. P A -0.096 72 -0.421 8~0.228 4 0.92
TEAN LR vs. JE L 0.023 80 -0.306 7~0.354 3 =>0.99
JHNLH os. FIE A -0.1205 -0.451 0~0.2100 0.85

FH 12.994 4

voxel P <0.05
cluster P <0.05
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Effect of ''Mind-Body Co—Regulation' Rehabilitation Training on Regional Homogeneity
of Brain in Mice with Cognitive Frailty
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ABSTRACT Objective To explore the mechanism by which “Mind-Body Co-regulation” rehabilitation training improves mo-
tor and cognitive functions in mice with cognitive frailty. Methods Six-month-old C57BL/6 mice served as the adult control
group. Sixteen-month-old male C57BL/6 mice were randomly assigned to four groups (n=10 per group): cognitive frailty group,
physical-tuning group, spirit-tuning group, and mind-body group. The physical-tuning group underwent treadmill training (passive
motion at 12 m/min, 1 hour/session, once daily). The spirit-tuning group was housed in a Shen-Nourishing Chamber (2 hours/ses-
sion, once daily). The mind-body group received the same treadmill training as the physical-tuning group followed by Shen-Nourish-
ing Chamber housing. The adult control group and cognitive frailty group were housed in standard cages without additional interven-
tion. After 6 weeks of intervention, muscle strength was assessed using the grip strength test; balance ability was evaluated with the
rotarod test. Hematoxylin and eosin (HE) staining and Masson's trichrome staining were employed to measure the cross-sectional
area percentage of muscle fibers and collagen fiber deposition, respectively. Cognitive function was evaluated using the novel object
recognition test and Morris water maze test. Subsequently, Bold-fMRI scanning was performed to analyze changes in regional homo-
geneity. Results Compared with the adult control group, the muscle strength of the cognitive frailty group was significantly reduced
(P<0.05); compared with the cognitive frailty group, the muscle strength of the physical-tuning group and the mind-body group was
enhanced (P<0.05); compared with the spirit-tuning group, both the physical-tuning group and the mind-body group showed
increased muscle strength (P<0.05). Compared with the adult control group, the cognitive frailty group showed a reduction in the
rotating rod dwell time (P<0.05); compared with the cognitive frailty group, the physical-tuning group, the spirit-tuning group, and
the mind-body group showed an increase in the rotating rod dwell time (£<0.05); compared with the spirit-tuning group, the physi-
cal-tuning group and the mind-body group had a longer rotating rod dwell time (P<0.05); compared with the physical-tuning group,
the mind-body group showed an increase in the rotating rod dwell time (P<0.05). Compared with the adult control group, the propor-
tion of muscle fiber cross-sectional area decreased (P<0.05) and collagen fiber deposition increased (P<0.05) in the cognitive frailty
group; compared with the cognitive frailty group, the proportion of muscle fiber cross-sectional area increased (P<0.05) and colla-
gen fiber deposition decreased (P<0.05) in the physical-tuning group and the mind-body group; compared with the spirit-tuning
group, the proportion of muscle fiber cross-sectional area increased (P<0.05) and collagen fiber deposition decreased (P<0.05) in the
physical-tuning group and the mind-body group. Compared with the adult control group, the object recognition index of the cogni-
tive frailty group decreased (P<0.05); compared with the cognitive frailty group, the object recognition index increased in the physi-
cal-tuning group, spirit-tuning group, and mind-body group (P<0.05); compared with the physical-tuning group and the spirit-tuning
group, the object recognition index of the mind-body group increased (P<0.05). Compared with the adult control group, the escape
latency of the cognitive frailty group was prolonged from day 1 to day 4 (P<0.05); compared with the cognitive frailty group, the
escape latency of the physical-tuning group decreased on day 3 and day 4 (P<0.05), and the escape latency of the mind-body group
decreased from day 1 to day 4 (P<0.05); compared with the physical-tuning group, the escape latency of the mind-body group de-
creased on the third day (P<0.05). Compared with the adult control group, the cognitive frailty group showed a significant decrease in
the number of platform crossings and the shorter duration in the target quadrant (P<0.05); compared with the cognitive frailty group,
the physical-tuning group, the spirit-tuning group, and the mind-body group all showed an increased number of platform crossings
and prolonged duration of stay in the target quadrant (P<0.05); compared with the physical-tuning and spirit-tuning groups, the mind-
body group showed an increase in the number of platform crossings and longer duration of stay in the target quadrant (P<0.05). The
ReHo analysis results showed that compared with the adult control group, the ReHo value in the right cortical amygdala area of the
cognitive frailty group significantly increased (P<0.05); compared with the cognitive frailty group, the ReHo value in the right corti-
cal amygdala region significantly decreased in the physical-tuning group, spirit-tuning group, and mind-body group (P<0.05). Con-
clusion The mind-body co-regulation rehabilitation training directly or indirectly changes the functional activity of the amyg-
dala through physical-tuning and spirit-tuning training, promoting the recovery of motor and cognitive abilities in mice with cogni-
tive frailty.
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