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Pueraria lobata vine ethanol extract suppresses bone resorption and preserves femoral

bone density in naturally aged male mice
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Abstract

Age-related skeletal decline involves increased osteoclast-mediated resorption and a subsequent reduction in bone mineral density.
Although Pueraria lobata (kudzu) vine contains isoflavones with antiresorptive activity in estrogen-deficient models, their effects
during natural aging remain unclear. In this study, we examined whether kudzu vine ethanol extract (PVEE) mitigates metabolic
and structural bone deterioration in naturally aged male mice. Male ddY mice aged 19, 35, or 92 weeks were fed a control diet or a
PVEE-supplemented diet (20 mg isoflavones/kg BW/day) for 8 weeks. Urinary deoxypyridinoline (DPD) levels were quantified by
HPLC, and femoral cortical, trabecular, and total bone densities were assessed using CT. Body weight and food intake were recorded
weekly. PVEE significantly reduced urinary DPD levels in 35- and 92-week-old mice, indicating suppression of age-related increases
in bone resorption. Bone density remained unchanged at 19 and 35 weeks; however, 92-week-old controls exhibited marked losses
in cortical, trabecular, and total bone densities. PVEE supplementation preserved all bone density parameters in 92-week-old mice,
revealing a sequential pattern of early metabolic dysregulation, followed by structural decline. PVEE suppresses excessive bone

resorption and preserves femoral bone density in naturally aged male mice, suggesting its potential as a dietary strategy for mitigating

age-related skeletal deterioration.
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I Introduction

Bone is a dynamic tissue that undergoes continuous
remodeling through the coordinated action of osteoclasts and
osteoblasts". With advancing age, this balance gradually shifts
toward enhanced osteoclast-mediated resorption, resulting
in decreased bone mass and an increased risk of developing
osteoporosis® 2 Age-related changes in bone turnover can
be sensitively monitored using biochemical markers such as
urinary pyridinoline and deoxypyridinoline (DPD), which
reflect collagen degradation during bone resorption4). Skeletal
aging does not occur abruptly but progresses through distinct
physiological stages®. Young adult mice exhibit stable bone
turnover, whereas middle-aged mice often display elevated
bone resorption without overt structural loss. In contrast,

naturally aged mice show enhanced bone resorption and a

pronounced reduction in bone mineral density, illustrating a
characteristic transition from metabolic imbalance to structural
deterioration in bone®.

Isoflavones derived from leguminous plants have received
considerable attention owing to their estrogen-like activities and
potential to counteract postmenopausal- or aging-related bone
loss™. Pueraria lobata (kudzu) is rich in isoflavones and other
bioactive constituents'® ', The plant has traditionally been
used in herbal medicine, particularly its root (Puerariae Radix),
which is widely employed as a crude drug known as “Kakkon”
in East Asian medicine. In contrast, the aerial parts of the
plant, including vines, are generally underutilized and often
treated as agricultural byproducts. Therefore, the effective use
of kudzu vines as a functional resource represents a promising
strategy for the valorization of unused plant materials. Kudzu

vine ethanol extracts (PVEE), prepared from the aerial parts,
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