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Effects of Maca combined exercise on activity of renal mitochondrial
respiratory chain enzymes and renal function in diabetic rats
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(Department of Human Movement Science, Langfang Normal University, Langfang 065000, China)

[ Abstract ] Objective  To observe the effect of Maca combined exercise therapy on mitochondrial respiratory
enzyme activity and renal function in diabetic rats. Methods Forty diabetic rats were randomly divided into model control
group, Maca group, training group and Maca + training group. The training and Maca + training groups underwent treadmill
exercise training every day (5 g/kg). After 6 weeks, rats in each group were subjected to exhaustive exercise (35 m/min)
followed by immediate extraction of renal mitochondria under anesthesia. Activity of the mitochondrial respiratory chain
enzymes RCCI, RCCIT, RCCIII and RCCIV, blood urea nitrogen (BUN), serum creatinine ( SCr), and blood glucose

contents were measured. Results Compared with the control group, the Maca group RCCII, training group RCCI and
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RCCII, and Maca + training group RCCI, RCCII and RCCIV activities were significantly increased. Compared with the

Maca group, RCCI and RCCII activities in the Maca + training group were significantly increased. Compared with the

training group, the RCCII activity in the Maca + training group was significantly increased. Compared with the control

group, the content of blood urea nitrogen in the Maca and Maca + training groups, and the levels of serum creatinine and

blood glucose in the training group and Maca + training group were significantly decreased (P < 0.05 or P < 0.01).

Compared with the Maca group, the levels of serum creatinine and blood glucose were significantly decreased in the Maca +

training group (P < 0.05). Compared with the training group, the levels of blood urea nitrogen and blood glucose in the

Maca + training group were significantly decreased (P < 0.05). Conclusions

Maca combined with exercise therapy

improved the respiratory function, increased the level of oxidative phosphorylation, and improved kidney function in aged

diabetic rats.
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Figure 1 Morphological and structural changes of

mitochondria in rat kidneys of each group
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RT1 R LRI BEREE A1 ( & =5, n=10, wmol/ ( min-mg prot) )

Table 1 Changes in mitochondria respiratory chain enzyme activities in rat kidneys of each group

- NADH £ PADH, B A C B AEE C RIS
G - NADH reductase FADH, reductase Cytochrome C Cytochrome C

T S

oups (RCCI) (RCCIT) reductase ( RCCIIT) oxidase (RCCIV)

18. 634 + 3.496
21.703 + 4.524

Xt HRZH Control group
L Maca group

iz 84 Training group 29.487 + 4. 836 **
FI+3Z Z) 41 Maca + training group 35.981 + 6. 662"

13.269 + 3.992

19.762 + 5.270 ™
17.959 + 3.264"
28.715 + 5.192 *#

34.349 + 5.332
38.997 + 7. 667
37.635 + 6.279
40.356 + 8.923

27.706 + 6.509
33.962 + 8. 146
31.667 + 6.237
36.989 + 9. 064

TE: SRR AL, * P< 0.05, ™ P< 0.01; 5HEMIZH LA, * P< 0.01,

Note. Compared with the control group, * P< 0. 05, ** P< 0.01. Compared with the Maca group,™P< 0.01.

F2 FHKRREDIENZEML(E £5, n=10)

Table 2 Changes in renal function of rats in each group

Lol 1 PR (mmol /L) 1375 UAF (ol /1) 114 ( mmol/L)
Groups Blood urea nitrogen ( BUN) Serum creatinine ( SCr) Blood glucose
X HEZH Control group 16.423 + 1. 858 109. 04 + 15.332 18.95 + 3.332
FuZH Maca group 12.257 + 1.456 " 88.47 + 13. 167 15.51 = 2.776

iz 240 Training group
I +iz 2h 4l Maca + training group

13.525 + 1. 843
10.597 + 2.532™

81.56 + 13.029°
66.89 + 11.923**

13.62 + 1.954"
10.37 = 1.247**

T XTI EES, * P< 0.05, ™ P< 0.01; 5H50NZL HE4E, *P< 0. 05,

Note. Compared with the control group, * P< 0.05, ** P< 0.01. Compared with the Maca group,*P< 0. 05.
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