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Effect of modified Tai Chi on balance in stroke patients and on serum alkaline
phosphatase, neuropeptide Y and interleukin-6 expression

FAN Jing'?, GUO Yue-Ping"?, GUO Peng-Fei'**
(' Department of Neurology, Xuzhou Central Hospital, Xuzhou 221000, China; *Department of Rehabilitation Medicine, Xi’an General
Aerospace Hospital, Xi’an 710100, China)

[ Abstract] Objective To investigate the effect of the modified Tai Chi on the balance of stroke patients and on serum alkaline
phosphatase ( ALP) , neuropeptide Y (NPY) and interleukin (IL)-6. Methods A total of 86 patients with stroke and hemiplegia
were enrolled in the study, who were admitted to the Department of Neurology of Xuzhou Central Hospital from Sep. 2017 to Dec.
2018. They were randomly divided into two groups with 43 in each group. The control group received routine rehabilitation and the
study group received additional training of modified Tai Chi 3 times a week for 12 weeks. The two groups were compared in the balance
adjustment ability index, plantar pressure, Berg balance scale (BBS) , simplified Fugly-Meyer motor assessment (FMA) ,timed up and
go test (TUGT) and 6-minute walking test (6MWT) , and serum ALP, NPY, and IL-6 as measured before treatment and after 12
weeks of treatment. SPSS statistics 23. 0 was used for data analysis, and depending on data type, ¢ test or X* test was used for comparison

between groups. Results After training, the peak pressure and average pressure of healthy foot, envelope ellipse area, ratio of envelope
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ellipse area to pressure center offset, ellipse trajectory length, TUGT, ALP, NPY and IL-6 decreased, while the peak pressure and
average pressure of diseased foot, ellipse trajectory length of pressure center offset, BBS, FMA and 6MWT increased in both groups.
(P<0.05). After training, the study group improved more significantly than the control group in the peak foot pressure of healthy foot
[ (207.54+31.20) vs (264.87+38.73) N], the average healthy foot pressure [ (60.51+12.87)% vs (81.20+16.27)% ], peak dis-
eased foot pressure [ ( 180.83+29.20) wvs(163.52+26.30) N], average diseased foot pressure[ (51.20+8.40) % wvs (40.58+
6.87)% ], envelope ellipse area[ (125.42+32.70) wvs (170.26+38.05) mm” ], elliptical trajectory length [ (542.20+68.41) wvs
(425.21+48.23)mm ], ratio of envelope ellipse area to elliptical trajectory length[ (0. 23+0.02) vs (0.40+0.04) ], TUGT [ (13. 87
£2.62) vs (17.52+2.86)s], ALP[ (72.27+6.37) vs (77.81+7.05)U/L], NPY[ (128.60+15.79) wvs (150.24+17.98) ug/L],
IL-6 [ (6.68+0.87) vs (13.20£1.76)pg/ml], BBS[ (28.05+3.41) vs (23.08+2.97) score], FMA[ (29.26+3.50) vs (23.57+
3.02) score], and 6MWT[ (302.97+58.62) vs (256.52+49.67) m], the differences being statistically significant ( P<0.05).

Conclusion Modified Tai Chi can effectively improve balance, movement and walking in the stroke patients, and its mechanism may be

related to the down-regulation of ALP, NPY and IL-6.
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Table 1 Comparison of baseline data between two groups (n=43)
G Age Gender Duration of disease Stroke type[ n(%) ] Hemiplegic side[ n(%) ]
roup
(years, x+s)  (male/female, n) (month, %s) Brain infarction Cerebral hemorrhage Left Right
Study 63.4£5.0 29/14 15.11+4.28 26(60.47) 17(39.53) 24(55.81) 19(44.19)
Control 63.8+5.3 30/13 15.32+4.30 27(62.79) 16(37.21) 23(53.49) 20(46.51)
% 0. 360 0. 054 0.227 0.049 0. 047
P value 0.720 0.816 0.821 0. 825 0.829
F2 2488FGAREREENLR
Table 2 Comparison of plantar pressure before and after training between two groups (n=43, x+s)
Peak pressure of Average pressure of Peak pressure of Average pressure of
G healthy foot(N) healthy foot( %) diseased foot(N) diseased foot( %)
roup Before After Before After Before After Before After
training training training training training training training training
Study 290.57+41.12 207.54+31.20"%  93.74+18.60 60.51+12.87*%  122.40+21.25 180.83+29.20*" 32.89+6.20 51.20+8.40"*
Control  286.85+42.00 264.87+38.73"  94.58+19.02 81.20+16.27 " 122.63+21.39 163.52+26.30"  31.92+6.13  40.58+6.87"

Compared with before training, * P<0.05; compared with control group, #pP<0. 05.
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Table 3 Comparison of ability of balance regulation before and after training between two groups

(n=43, x+s)

Envelope ellipse area (mm?)
Group

Envelope ellipse area/Elliptical

Elliptical trajectory length ( mm)

trajectory length

Before training After training

Before training

After training Before training After training

Study 220.45+43.01
218.64+42.87

125.42+32.70 **

Control 170.26+38.05 "

230.58+39. 25
228.52+40.70

0.96+0. 08
0.96+0. 07

0.23+0.02**
0.40+0.04*

542.20+68.41**
425.21+48.23*

Compared with before training, * P<0.05; compared with control group, *P<0. 05.
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Table 4 Comparison of balance function, motor function and walking function before and after training between two groups

(n=43, x+s)
BBS( score) FMA ('score ) TUGT(s) 6MWT(m)
Group Before After Before After Before After Before After
training training training training training training training training

Study 16.20£1.91 28.05+3.41*%
16.05+1.89 23,08+2.97"

Control

21.54+3.02 13.87+2.62*"
21.05+3.00 17.52+2.86°"

16.15+1.87 29.26+3.50**
16.20+1.89 23.57+3.02*

200. 54+32. 57
206. 64+33. 88

302.97+58.62**
256.52+49.67 "

BBS: Berg balance scale; FMA : Fugl-Meyer motor assessment; TUGT: time up and go test; 6MWT: 6-minute walking test. Compared with before train-

ing, * P<0.05; compared with control group, *P<0. 05.
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Table 5 Comparison of ALP, NPY and IL-6 before and after training between two groups (n=43, x+s)
ALP (U/L) NPY (pg/L) IL-6 (pg/ml)
Group
Before training After training Before training After training Before training After training
Study 84.54+8.61 72.27+6.37** 218.26+21.09 128.60+15.79 %% 23.05+3.62 6.68+0.87 **
Control 84.92+8.27 77.81+7.05" 216.32+20. 84 150.24+17.98 * 23.89+3.63 13.20+1.76 "

ALP:; alkaline phosphatase; NPY ; neuropeptide Y; IL-6: interleukin-6. Compared with before training, * P<0.05; compared with control group, *P<0. 05.
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