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Effects of Regulatory Resistance Exercise on Brain Neuroplasticity Factors in
Prediabetic Elderly

Dong-Min Kim MS', Sunghwun Kang PhD'?

"Laboratory of Exercise Physiology, Department of Sport Science, College of Art and Culture, Kangwon National University, Chuncheon; ?Interdisciplinary Program
in Biohealth-Machinery Convergence Engineering, Kangwon National University, Chuncheon, Korea

PURPOSE: The purpose of this study was to determine whether regulatory resistance exercise is as effective as aerobic training at
improving the blood levels of brain-derived neurotrophic factor (BDNF), and nerve growth factors (NGF) as well as Cathepsin B, which
are major factors contributing to the regulation of glucose metabolism and neuroplasticity, in prediabetic elderly.

METHODS: Among the elderly aged 65 years or older who attended the B welfare center in C city, 16 patients who had no disease and
had HbA1c of 5.7-6.4% were randomly assigned into either control group (CO, n=8, age 69.12+2.07 years) and resistance exercise
group (RE, n=8, 71.25+1.69 years). Both groups were exercised three times a week for 12 weeks with the exercise intensity of 200-
250 kcal consumed Body composition and basic physical fitness tests were measured at baseline and at week 12. Blood levels of
BDNEF, NGF and Cathepsin B were also analyzed by using glucose metabolism factor and enzyme immunoassay.

RESULTS: As a result, there were no significant differences in all body composition in both CO and RE. In addition, there were no sta-
tistically significant differences in all variables of the glycolysis factor. The blood levels of BDNF and NGF were significantly increased
after the 12 weeks exercise program in the RE compared with the CO (p <.05).

CONCLUSIONS: Based on these results, regular resistance exercise seems to be effective in increasing the brain neuroplasticity factors
BDNF and NGF in prediabetic elderly. Depending on the prediabetes stage or the period of stay in the diabetic stage, further study is
needed after considering the exercise period and intensity.
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Table 1. Exercise program

Item Type Intensity  Time (min)
Warm-up 10
Consecutive loops exercise
Chest press
Seat row
Biceps curl
upper limbs Triceps extension  55-65% 40
Leg extension HRmax
Leg curl, hip
Squat
lower limbs Leg raise
Hip extension
Cool-down 10
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Table 2. Change of body composition after resistance exercise (MeanzSD)

Variables Group 0 week 12 week Time Group

Body weight (kg) co 59.21+6.02 59.02+5.37 010 .081
RE 58.55+8.85 58.21+849

BMI (kg/m?) Cco 2435+2.17 2431+£2.11 .007 2.130
RE 2565+28 25.55+2.65

Body fat (%) Cco 34.06+28 36.23+249 545 .042
RE 36.73+£2.84 33.17£247

Waist (cm) Cco 82.6+5.49 81.37x4.71 127 2463
RE 86.13+9.88 85.6+6.74

SBP (mmHg) Cco 135.75+£11.22 138.37+£6.43 353 931
RE 139.62+10.87 141+£8.79

DBP (mmHg) Cco 70.75+7.86 69.12+9.78 271 2.195
RE 7212+7.69 77 £9.73

CO, control group; RE, resistance exercise group.

Table 3. Change of physical fitness after resistance exercise (MeanzSD)

Variables Group 0 week 12 week Time Group

Grip strength (left) % co 36.8+7.09 35.79+7.1 031 6.381
RE 29.88+5.02 31.67+5.17

Grip strength (right) % co 3861+6.28 39.16+8.55 161 5.103
RE 31.74+7.64 3343+88

Sit &reach (cm) (€] 6.63£10.29 5.71£9.99 .106 16.754
RE 17.65+3.27 16.81+4.08

Chair sit to stand (rep - 30s) co 19.5+6.18 24.37+5.57% 6.074 259
RE 18.87+5.91 23.12+£2.29

2 minute step test (rep- 120s) (€] 116.62+184 129.62+18.66 7.376 .000
RE 113.75£184 13237 +7.67*

Timed up & go (sec) co 591+.56 6.05+.81 972 2.116
RE 6.25+1.18 6.94+1.83

WCS8 (sec) (€0) 2868+5.61 23.32+349 3.173 481
RE 28.68+6.95 26.32+7.62

CO, control group; RE, resistance exercise group; WC8, walking around two cones in a figure.
*0 week vs. 12 week p <.05.
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Table 4. Change of lipid profiles after resistance exercise (Mean=SD)

Variables Group 0 week 12 week Time Group

HbA1c (%) co 5.83+0.84 6.05+0.93 .009 145
RE 6.17£0.63 5.91+0.46

FBS (mg/dL) (€0) 105.25+£31.77 96.25+12.27 668 074
RE 104+14.87 101.37+£15.37

TC (mg/dL) (€] 171.62+24.89 176.5+48.54 019 2958
RE 148+47.46 147.37+47.92

TG (mg/dL) (€0) 151.37£63.93 129.87£44.17 856 522
RE 133.25+£37.35 123.87+£38.44

HDL-C (mg/dL) cO 45.62+8.29 48.62+9.14 187 345
RE 49.25+12.6 49.75+£14.53

C-peptide (ng/mL) co 231%1 2.08+0.6 1274 0.674
RE 2.01+0.53 2.78+0.49

LDL-C (mg/dL) co 95.72+19.31 101.9+£37.45 .054 4511
RE 72.1+£39.44 71.82+£42.21

CO, control group; RE, resistance exercise group.
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Table 5. Change of neuroplasticity factors after resistance exercise

(Meanz=SD)
Variables  Group 0 week 12 week Time Group
BDNF co 181.72+£59.03 22417+55.09 24110 .699
(pg/dL) RE 153.55+£21.66 281.33+51.24*
NGF co 41.02+4.28 41.66+1.46 7.145 980
(pg/dl)  RE  37.86+167 4277 +3.33*
CathepsinB  CO  1,178.04+207.85 1,401.79+254.57 060 .283
(pg/dL) RE 1,433.89+390.82 1,264.58+370.92

CO, control group; RE, resistance exercise group.
*0 week vs. 12 week p <.05.
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