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[Abstract] Objective To investigate the anti-fatigue effect of percutaneous stimulation with the middle-frequency pulse

current in different diadynamic cycles in the hepatic region in exercise-induced fatigued soldiers. Methods One hundred twenty
healthy PLA recruits who did not have physical exercise were randomly divided into four groups with thirty recruits in each: control,
stimulation group A, stimulation group B, and stimulation group C. All the subjects of four groups were given training with great
intensity (exercise from Monday to Saturday, with rest on Sunday) for five weeks to establish the exercise-induced fatigue model.
Each day after the exercise, the recruits of stimulation groups A, B, and C were treated immediately with middle-frequency (1,204Hz,
current intensity 80mA) stimulation to the hepatic region with diadynamic cycles of 0.5, 1, and 2 seconds, respectively. No
pulse current stimulation was given in the control group. Venous blood was collected before breakfast on Sundays to measure the
fasting plasma glucose (FPG) and blood lactate (LAC) contents, and liver function was determined by determination of alanine
aminotransferase (ALT), aspartate aminotransferase (AST), and lactate dehydrogenase (LDH). The scores of 3,000m race of the
recruits in each group were recorded on same day. Results There was no significant difference among the four groups in terms of
the FPG level at the end of the first week (P>0.05). At the end of the third and fifth weeks, the FPG level was significantly higher
in the three stimulation groups than that of the control group (P<0.01). It was significantly higher in stimulation group B than
in stimulation groups A and C, respectively (P<0.01), but there was no significant difference between stimulation groups A and
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C (P>0.05). At the end of the first , third, and fifth weeks, the ALT, AST, LDH, and LAC levels were significantly lower in every
stimulation group compared with those in the control group (P<0.05, P<0.01). They were significantly lower in stimulation group
B than in stimulation groups A and C, respectively (P<0.05, P<0.01), but there was no significant difference between stimulation
groups A and C (P>0.05). At the end of the first week, there was no significant difference in scores of 3,000m racing (P>0.05)
among 4 groups. At the end of the third and fifth weeks, the 3,000m racing score was significantly better in every stimulation group
as compared with that of the control group (P<0.01). The score was significantly better in stimulation group B than in stimulation
groups A and C, respectively (P<0.05, P<0.01), but there was no significant difference between stimulation groups A and C (P>0.05).
Conclusions Percutaneous stimulation with middle-frequency pulse current in different diadynamic cycles in the hepatic region
in recruits can reduce liver injury due to exercise-induced fatigue, promote the generation of energy source in vivo, accelerate the
elimination of lactate, and improve the exercise endurance of recruits. It plays a role in relieving exercise-induced fatigue, and the
efficacy of the middle frequency with 1,204 Hz and diadynamic cycles of 1 second is the best.
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1 FPG LAC (mmol/L x±s n=30)
Tab. 1 Comparison of FPG and LAC levels in peripheral blood (mmol/L, x±s, n=30)

Item
Time (Weeks)

1 3 5
FPG

Control group 5.71± 0.34 4.30± 0.37 3.39± 0.32
Stimulating group A 5.69± 0.38 4.61± 0.34(1) 3.89± 0.28(1)

Stimulating group B 5.73± 0.40 4.99± 0.36(1)(2) 4.21± 0.25(1)(2)

Stimulating group C 5.66± 0.41 4.73± 0.38(1)(3) 3.75± 0.30(1)(3)

LAC
Control group 2.39± 0.23 3.28± 0.31 3.63± 0.30
Stimulating group A 2.23± 0.20(1) 2.91± 0.26(1) 3.32± 0.25(1)

Stimulating group B 2.08± 0.17(1)(2) 2.57± 0.21(1)(2) 2.95± 0.23(1)(2)

Stimulating group C 2.26± 0.19(1)(3) 2.87± 0.24(1)(3) 3.37± 0.27(1)(3)

(1)P<0.01 compared with control group; (2)P<0.01 compared with stimulating group A; (3)P<0.01 compared with stimulating group B; FPG.

fasting plasma glucose; LAC. lactic acid

2 ALT AST LDH (U/L x±s n=30)
Tab. 2 Comparison of ALT, AST and LDH activity in peripheral blood (U/L, x±s, n=30)

Item
Time (Weeks)

1 3 5
ALT

Control group 46.93± 7.11 75.43± 9.44 83.10± 6.44
Stimulating group A 38.53± 6.33(1) 59.83± 8.39(1) 67.87± 4.97(1)

Stimulating group B 28.57± 5.64(1)(3) 45.80± 5.09(1)(3) 57.80± 6.63(1)(3)

Stimulating group C 41.60± 6.14(1)(5) 62.77± 5.56(1)(5) 68.67± 4.21(1)(5)

AST
Control group 41.73± 6.66 65.77± 7.69 76.43± 8.12
Stimulating group A 33.77± 5.58(1) 52.60± 6.95(1) 62.80± 6.33(1)

Stimulating group B 23.53± 4.18(1)(3) 35.57± 5.73(1)(3) 44.83± 5.26(1)(3)

Stimulating group C 36.30± 5.75(1)(5) 50.10± 6.41(1)(5) 59.83± 4.95(1)(5)

LDH
Control group 416.00± 18.98 493.33± 21.23 523.20± 19.14
Stimulating group A 379.30± 16.96(1) 451.07± 18.02(1) 475.77± 17.58(1)

Stimulating group B 367.90± 15.64(1)(2) 434.03± 16.61(1)(3) 455.97± 16.32(1)(3)

Stimulating group C 377.27± 16.53(1)(4) 446.67± 17.33(1)(5) 473.50± 16.39(1)(5)

(1)P<0.01 compared with control group; (2)P<0.05, (3)P<0.01 compared with stimulating group A; (4)P<0.05, (5)P<0.01 compared with

stimulating group B; ALT. alanine aminotransferase; AST. aspartate aminotransferase; LDH. lactate dehydrogenase

3 3000m (s x±s n=30)
Tab. 3 Comparison of time of 3000m running tests (s, x±s, n=30)

Group
Time (Weeks)

1 3 5
Control group 916.13± 53.09 1053.03± 51.11 1090.20± 50.83
Stimulating group A 904.43± 51.32 861.03± 53.21(1) 806.70± 55.19(1)

Stimulating group B 897.13± 49.86 826.00± 50.07(1)(2) 769.67± 50.89(1)(3)

Stimulating group C 910.10± 52.35 853.63± 54.97(1)(4) 816.13± 58.35(1)(5)

(1)P<0.01 compared with control group; (2)P<0.05, (3)P<0.01 compared with stimulating group A; (4)P<0.05, (5)P<0.01 compared with

stimulating group B
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