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Supplementation with goat meat extract improves exercise performance,
reduces physiological fatigue, and modulates gut microbiota in mice
Tsung-Hsien Hsu ™", Hsin-Tai Hong ™', Guo-Chi Lee *, Shao-Wen Hung ", Chien-Chao Chiu",
Chean-Ping Wu™~
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ARTICLEINFO ABSTRACT

Keywords The goat meat extract (GME) is novel nutritional supplement and may be used to enbance exercise performance

Gost ment exzrnct ‘or prevent physiological fatigue on eider or weak person. The present study cvaluated the potential beneficial

Ouk miuivion effects of GME o exercise performance, anti-fatigoe potency, and changes in microbiota composition. Our re-

Ases g sults showed that 2X.to IX.GME son sigeilicntly & . e B

Sy o time-to-exhaustion. Serum levels of Iactate, AST iver was
higher in the IX-GME groop. The distinguished clusters of gut microbiota were dependent on different con-
Racultbocter timonensis, and Robinsoniella peoriensis were strongly correlated with GME supplementation. In [
summary, GME for could improve and did not cause any or
histopathological damage. These benefits porential might corrclated with the gut microbiora composition
akteration.

1. Introduction foods, such as whey protein, beef

enhance exercise performance (1/:
Physiological fatigue is a feeling of extreme tiredness, resulting in a ¥ ibita hi
broad range of physical and mental unfitness, such as inattention,  antioxidant capacity to improve exercise performance (Fiuang ot o
distracu i mann, 2010). This condi 01 el 2021). Our previous studies reported that beef extract
could si reduce physiological fatigue by

decreasing serum lactate, maintaining ghucose levels, and preserving
Moreover, i providea

for managing 5-FU-i G tsu

).

Goat meat extract (GME) is a supplement that is rich in protein and
amino acids and is mainly constituted of taurine, branched-chained
amino acids (BCAAs) and anserine by compound analysis. These con-
and broth made from fish are used to accelerate wound recovery after tents might play a crucial role in tissue synthesis, energy supply, and WS
surgery in older adults, pregnant women, and breastfeeding mothers.  heaith maintenance. On the other hand, changes in gut microbiota
Previous reports have shown that supplementation with meat-related  composition have been reported to correlation with chronic fatigue [

goat AST, AT, BUN, blood.
inine; GLU, glucase; ASV, 1A, 149 analysic; LESSe, ks : @ ize; EPF, epi
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rent concentration of GME on histological changes in (A) skeletal muscle, (B) liver, (C) kidney, (D) spleen, (E) heart and (F)
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Supplementation with goat meat extract improves exercise performance,
reduces physiological fatigue, and modulates gut microbiota in mice
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ARTICLE INFO ABSTRACT

Keywords The goat meat extract (GME) is novel nutritional supplement and may be used to enhance exercise performance
Goat meat extract o prevent physiological fatigue on elder or weak person. The present study evaluated the potential beneficial
Gut microblota effects of GME on exercise performance, anti-fatigue potency, and changes in microbiota composition. Our re.
sults showed that 2X-to 3X-GME supplementation significantly improved forelimb grip strength and swimming
time-to-exhaustion. Serum levels of lactate, AST and LDH were decreased as well as glycogen content of liver was
higher in the 3X.GME group. The distinguished clusters of gut microbiota were dependent on different con
centrations of the GME supplement. The gut microbiota including Eubacterium oxidoreducens, Neglecta timonensis,
Raoultibacter timonensis, and Robinsoniella peoriensis were strongly correlated with GME supplementation. In
summary, GME supplementation for could improve exercise endurance and did not cause any physiological or
histopathological damage. These benefits potential might correlated with the gut microbiota composition

Glycogen contents

218 pprascRizsEhes

alteration.

1. Introduction foods, such as whey protein, beef extract, and micellar casein might
enhance exercise performance ( ). Other studies
Physiological fatigue is a feeling of extreme tiredness, resulting ina  have found that whey and fish protein hydrolysates exhibit a higher total

broad range of physical and mental unfitness, such as inattention,  antioxidant capacity to improve exercise performance (Hiuar
distraction, and emotion depress (ellmann, 2010). This condition mean ] 021). Our previous studies reported that beef extract
the depletion of energy sources, including the accumulation of end fon could reduce fatigue by
products of fatigue such as lactate, ammonia and a decrease in glycemic  decreasing serum lactate, maintaining glucose levels, and preserving
levels. (Kim et al., 2002), Accompanied by exhausted of anti-oxidant  muscle glycogen. Moreover, beef extract supplementation may provide a
systems and increased inflammatory related products were also re-  novel strategy for managing 5-FU-induced fatigue and toxic effects (Fisu

ported. Moreover, fatigue is not the only symptom; it induces severe
secondary problems, such as anxiety, depression, cognitive impairment,
energy imbalance, and immune system dysregulation.

In many Asian countries, traditional foods such as chicken essence
and broth made from fish are used to accelerate wound recovery after
surgery in older adults, pregnant women, and breastfeeding mothers.
Previous reports have shown that ion with 1

20).

Goat meat extract (GME) s a supplement that is rich in protein and
amino acids and is mainly constituted of taurine, branched-chained
amino acids (BCAAS) and anserine by compound analysis. These con.
tents might play a crucial role in tissue synthesis, energy supply, and
health maintenance. On the other hand, changes in gut microbiota

Abbreviations: GEM, goat meat extract; AST, aspartate ALT, alanine inase; LDH,

have been reported to correlation with chronic fatigue

creatinine; GLU, glucose; ASV, ampl q ; LDA, linear

]md, PLS-DA, partial least squares discriminant analysis.
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E-mail address: wcy (C.-P. Wu).
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BUN, blood urea nitrogen; CRE,
149 analysis; LEfSe, linear discriminant analysis effect size; EPF, epididymal fat
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