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ARTICLE INFO ABSTRACT

Keywords:
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Given the growing worldwide focus on bone health, exploring safe and effective interventions to maintain
skeletal integrity is imperative. This study involved intragastrically administering hydrolyzed egg yolk powder
(HEYP) to 3-week-old Sprague-Dawley (SD) rats over a period of six weeks. The effects of HEYP on bone growth
and the underlying mechanisms were comprehensively investigated by evaluating known bone growth param-
eters, bone microstructural features, serum biochemical parameters, the metabolome, and the gut microbiome.
HEYP administration significantly increased longitudinal bone growth while concurrently increasing the serum
levels of osteogenic growth factors. Subsequent metabolomic analyses revealed significant alterations in the
serum levels of metabolites associated with bone metabolism, highlighting the profound impact of HEYP on
amino acid metabolism. Additionally, gut microbiome analyses revealed HEYP-induced changes in the gut
microbiota (GM), identifying key bacterial genera, including Blautia, Parasutterella, Marvinbryantia and Prevotella,
that were potentially beneficial for bone formation and linked to bone growth. Correlation analyses further
highlighted associations between significantly altered serum metabolites, distinct bacterial genera, and bone
growth-related parameters. These findings emphasized that HEYP might promote bone growth through various
pathways, offering insights into the potential development and application of functional foods that promote bone
health and potentially aid in osteoporosis prevention.

1. Introduction

Bone health is closely associated with overall health and it includes
bone growth and development during childhood as well as the preva-
lence of osteoporosis (OP) in middle-aged and advanced-aged in-
dividuals. Disorders that cause the stunted growth of long bones during
childhood can lead to short stature, which significantly impacts the
physical and mental health of affected children (Ma, 2021). Moreover,
OP is a generalized skeletal condition marked by decreased bone den-
sity, diminished bone strength, heightened bone fragility and elevated
risk of fractures (Brown, 2017). OP imposes an economic burden on
patients and significantly affects their quality of life, thus constituting a

major societal concern. Notably, bone mass development during growth
phases significantly influences the likelihood of developing OP later in
life (Whiting et al., 2004). Peak bone mass (PBM) is usually attained
between 20 and 30 years of age following the closure of long bone
epiphyses in healthy individuals (Lin et al., 2003; Nguyen et al., 2020)
and PBM plays a vital role in maintaining bone strength and preventing
OP. Childhood and adolescence are pivotal periods for the accumulation
of bone mass (Bachrach, 2001; Zhao & Li, 2018). Statistical analyses
have indicated that a 10% increase in PBM can postpone the onset of OP
by 13 years and reduce the probability of osteoporotic fractures by half.
Conversely, a reduction in bone loss of 10% merely delays the onset of
OP by two years (Bonjour et al., 2009). Factors such as the immune
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