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Abstract: The aim of this study is to investigate the effects of the combination of sea cucumber peptide and plateau
medicinal and edible raw materials (yak whip, deer blood, maca) on the reproductive health of male mice with exercise
fatigue. The male model of exercise fatigue was established by acute exhaustion swimming, and the mice were
randomly divided into blank group, model group, control group (0.5 mg/g BW commercially available Renshen
Duzhong tablets) and two-dose composition group (0.25 and 0.5 mg/g BW formula), which were administered
continuously for six weeks. The organ coefficient, mating ability, fatigue resistance index, tissue section, serum
hormone level, sperm morphology and malformation rate of mice were measured. Both dosage formula improved the
decreased mating ability caused by exhaustive exercise, and the low-dose group has better effects. Also, the swimming

time of mice was prolonged by formula treatment, while the level of lactic acid in serum and malondialdehyde in liver

were reduced. Low and high-dose formula could effectively improve insufficient serum testosterone and luteinizing
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hormone levels caused by exhaustive exercise, and reduce sperm deformity rates (P < 0.05). In addition, testosterone,
lactic acid and malondialdehyde levels were significantly correlated with the mating behavior of mice. In the exercise-
induced fatigue mouse model, the combination of sea cucumber peptide and plateau medicinal and edible raw materials
can improve the fatigue symptom and hormone secretion imbalance of mice, as well as reduce oxidative damage to the
reproductive system.
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Fig. 1 Molecular weight distribution and amino acid composition of sea cucumber peptides
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Fig. 2 Body weight of mice in each experimental group ( x £ s, n=12)
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Fig. 3 Food intake of mice in each experimental group ( x +s, n=12)

7E: 5 Blank L%, "P<0.05, "P<0.01; 5 AESALLE:, *P<0.05, #P<0.01., Note: Compared with
Blank, P < 0.05, *P < 0.01; compared with AES, #P <0.05, #P < 0.01.
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Table 1 Organ indexes of mice in each group ( x s, n=12)

413 Group Liver index Kldney Te.stlcular Sermpal vesicle Penile index Epl.dldymal
(%) index index index %) index
(%) (%) (%) (%)
Blank 4.43+0.48 1.58+0.17 0.69+0.05 0.55+0.15 0.14+0.03 0.34+0.09
AES 4.89+0.69 1.70+0.17 0.72+0.08 0.53+0.16 0.14+0.06 0.32+0.10
AES+GE 3.97+0.65 1.47+0.20 0.72+0.15 0.56+0.25 0.13+0.07 0.38+0.20
AES+SPL 4.09+0.54 1.524+0.32 0.72+0.22 0.55+0.11 0.15+0.08 0.34+0.10
AES+SPH 3.95+0.57 1.55+0.14 0.75+0.18 0.53+0.18 0.21+0.12 0.40+0.18
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Fig. 4 The effect of the combination on the exhaustion swimming time of mice ( x+ s, n=12)

VE: 5 AES4EE, #P<0.05,#P<0.01. Note: Compared with AES, *P < 0.05, #P <0.01.
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Fig. 5 Effect of composition on mating behavior in mice ( x s, n=12)

vE: 5 Blank ALLE:, "P<0.05, “P<0.01; 5 ABS AL, #*P<0.05, #P<0.01. Note: Compared with

Blank, "P < 0.05, *P < 0.01; compared with AES, *P < 0.05, #P < 0.01.
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Fig. 6 Effect of composition on fatigue indicators in mice ( x+ s, n=12)

V: 5 Blank H L%, "P<0.05, “P<0.01; 5 AES4H L%, *P<0.05, #P<0.01; 5 AES+GE 4H tb%%,
4P <0.05, P <0.01. Note: Compared with Blank, "P < 0.05, **P < 0.01; compared with AES, #P < 0.05, #P < 0.01;
compared with AES+GE, <P < 0.05, *4P <0.01.
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Fig. 7 Effects of each component on sperm deformity rate in mice ( x+ s, n=12)
vE: 5 Blank 5, "P<0.05, "P<0.01; 5 AES 4L, *P<0.05, #P<0.01. Note: Compared with
Blank, "P < 0.05, *P < 0.01; Compared with AES, #P <0.05, #P < 0.01.
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Fig. 8 Effect of the combination on serum hormone levels in mice ( x+ s, n=12)

VE: 5 Blank 415, "P<0.05, "P<0.01; 5 AES 4, *P<0.05, #P<0.01; 5 AES+GE 414z,
&P <0.05, P <0.01. Note: Compared with Blank, *P < 0.05, "P < 0.01; Compared with AES, *P < 0.05, #P <
0.01; Compared with AES+GE, <P <0.05, 4P <0.01.
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Fig. 9 Tissue slices of testes(A, B) and epididymis(C, D) in each group of mice
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Fig. 10 Correlation analysis between biochemical indicators and reproductive ability indicators
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significant correlation (P < 0.01).
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