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Effects of vitamin D combined with resistance training on skeletal muscle mass,
activities of daily living and serological indices in elderly patients with sarcopenia
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[ Abstract] Objective To observe the effects of vitamin D combined with resistance training on skeletal muscle mass, activities of
daily living (ADL) , and serum monocyte chemotactic factor-1 (MCP-1), interleukin-1B (IL-18) and C-reactive protein (CRP) in
the elderly patients with sarcopenia. Methods From January 2017 to May 2018, 112 elderly patients with sarcopenia complicated with
vitamin D deficiency were enrolled in the study, who were treated in Second Division of Geriatrics Department, Hebei Gerneral
Hospital. They were randomized into control group (T1 group, n=30), resistance training group (T2 group, n=41) and resistance
training plus vitamin D group (T3 group, n=41). T1 group were provided with education on sarcopenia, T2 group were given resis-
tance training (twice a week, 30 min each time) in addition to education on sarcopenia, and calcitriol (0. 25 g, twice daily) was
added for T3 group on the basis of the treatment for the T2 group. All three groups were observed for 24 weeks. The serum 25(OH)D3,
MCP-1,IL-18, CRP, grip strength, pace, ADL, and skeletal muscle mass index (SMI) of the limbs were measured before interven-
tion and after 24 weeks of intervention for all the participants, and the changes of the above indicators were compared at the 0 week
and 24 weeks. Pearson correlation analysis was made for the relationship between serum 25( OH) D3 and MCP-1, IL-1B, CRP, SMI
and ADL. Results After 24 weeks of intervention, T2 and T3 groups had higher levels of serum 25( OH) D3, SMI, grip strength, pace
and ADL but lower levels of MCP-1, IL-1B and CRP than those before the intervention and those of the T1 group (all P<0.05). The

changes of the above indices in the T3 group were greater than those in the T2 group (all P<0.05). Pearson correlation analysis showed
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that serum 25( OH) D3 was positively correlated with SMI and ADL (r=0.537, 0.439, all P<0.05), and negatively correlated with
MCP-1, IL-1B and CRP (r=-0.544, -0.618, —0.496, all P<0.05). Conclusion Vitamin D combined with resistance training

can increase muscle mass and improve daily activities in the elderly patients with sarcopenia and is better than single resistance train-

ing. The mechanism may be related to the reduction of inflammatory factors MCP-1, IL-1B and CRP.
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Table 1  Comparison of general data among three groups of elderly patients with sarcopenia complicated with vitamin D deficiency
Ttem T1 group (n=30) T2 group (n=41) T3 group (n=41) /X2 P value
Age(years) 68.54+10. 62 69.33+13. 47 70.04+9. 86 1.301 0.108
Gender(M/W) 19/11 26/15 27/14 2.099 0.076
LVEF( %, x+s) 55.42+9.82 54.98+12. 83 56.02+20. 41 2.218 0. 067
Sa0,( %, x+s) 95.31+26. 11 96.03+22. 85 96.55+19. 69 2.063 0. 069
BMI(kg/mz, xts) 18.52+3.47 17.27+2.41 19.49+3.55 2.204 0. 062
Complications[ n( %) ]
Hypertension 9(30.00) 12(29.27) 12(29.27) 0. 195 0.749
Diabetes 7(23.33) 10(24.39) 10(24.39) 0.329 0.538
Coronary heart disease 5(16.67) 7(17.07) 7(17.07) 0.273 0. 694
LVEF; left ventricular ejection fraction;Sa0, : arterial oxygen saturation.
*®2 3ATHATUFME 25(OH) D3 MCP-1,IL-1B & CRP KEEL1E R LR
Table 2 Comparison of changes in BMI, serum 25(OH) D3, MCP-1, IL-1B, CRP before and after
intervention among three groups (xxs)
Index T1 group (n=30) T2 group (n=41) T3 group (n=41) F P value
25(OH) D3( pg/L)
Before intervention 18.98+2.47 19.03+1. 37 19.10+1. 55 0. 165 0.488
After 24 weeks of intervention 18.91+3.71 20.51+2.52° 33.84+3.68 " 21.052 <0.001
CRP(mg/L)
Before intervention 14.13+1.29 14.20+1. 65 14.18+2.43 1.362 0.114
After 24 weeks of intervention 13.87+2.01 12.25+2.44" 11.36+1.93** 8.773 <0.001
MCP-1( mmol/L)
Before intervention 243.43+24.07 243. 66+30. 52 244.85+13.21 0. 837 0.239
After 24 weeks of intervention 239.62+31.26 192. 15+28.74" 151.37+8.33 ** 17.893 0. 000
1L-1B(pg/ml)
Before intervention 22.03+2.72 22.06+3. 35 21.94+3.05 0.724 0.245
After 24 weeks of intervention 21.62+1.59 14.73+1.61" 10.36+2. 17 ** 11. 442 <0. 001

25(0OH) D3 25-hydroxy vintamin D3; MCP-1: monocyte chemotactic protein-1; IL-1B: interleukin-18; CRP . C-reactive protein. Compared with before

* P<0.05; compared with T1 and T2 group, *P<0. 05.

intervention ,
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Table 3  Comparison of changes in SMI, grip strength, pace, and ADL before and after intervention among three groups (x+s)

Index T1 group (n=30) T2 group (n=41) T3 group (n=41) F P value

SMI(kg/m?)

Before intervention 6.81+1.04 6.79+0.76 6.80+1.38 1.844 0.091

After 24 weeks of intervention 6.84x1.42 7.59+0. 66" 8.05+1.81"* 9.742 <0.001
Grip(ke)

Before intervention 18.23+3.72 18.26+4. 35 18.25+2. 64 1.956 0. 086

After 24 weeks of intervention 18.45+4.77 23.72+3.25" 25.65+2.92*# 9.541 <0.001
Pace(m/s)

Before intervention 0.53+0.05 0.55+0. 21 0.54+0.03 1.739 0. 104

After 24 weeks of intervention 0.54+0. 12 0.81+0.06" 0.97+0. 12*# 11.483 <0.001
BI( points)

Before intervention 68.71+14.17 68.69+12.09 68.23+11.21 2.063 0.071

After 24 weeks of intervention 68.74+18.42 76.62+9.78 * 80.45+16.05 ** 13.473 <0.001

SMI; skeletal muscle mass index; ADL; activity of daily living. Compared with before intervention, * P<0. 05; compared with T1 and T2 group, *P<0. 05.
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