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Summary

Osteoporosis is a major public health concern affecting millions of older adults worldwide and is associated with an increased
risk of fragility fractures. Dietary factors and bioactive food components have growing attention as potential strategies for
maintaining bone health. Dried plums (prunes) have been recognised as a fruit with a large influence in bone health. Numerous
studies in animal models suggest that dried plum consumption may attenuate bone loss and improve bone structure and strength.
Clinical studies, in postmenopausal women and men, have also reported the bone-protective effects of dried plum consumption
although these effects appear to be relatively limited. In general, dried plums may represent a promising dietary approach for
supporting bone health but further well-designed, long term trials in large, diverse populations are needed to establish their
potential role in preserving bone mass and reducing the risk of fractures.
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Introduction

Osteoporosis is a bone disease characterised by
reduced bone mass and deterioration of bone tissue. It
is a big public health issue which affects a large
number of older people in the world. The population
in developed countries is ageing rapidly due to rising
life expectancy and lower fertility rates. In the USA
alone, approximately 53.6 million older adults over
the age of 50 have osteoporosis (10.3%) or osteopenia
(43.9%) (Wright et al., 2014). Fragility fractures are a
major clinical burden related to many factors, but the
most significant causes are reduction in bone mass and
increased frequency of falls. It is very important to
address the bone health in older adults to prevent the
chance of fragility fractures and in the last 25 years
there has been a lot of research concerning bone health
and bone-protecting properties of food.

Dried plums are considered a promising functional
food that can potentially have a role in osteoporosis
prevention. Their sweet flavor, mild laxative effect,
unique nutrient and dietary bioactive profile
(including polyphenols, phytoestrogens, potassium,
boron, vitamin K, and dietary fiber) has helped them
gain increasing scientific attention. They may
modulate inflammation and oxidative  stress,
potentially alter gut microbiota, enhance bone
formation and inhibit bone resorption. To try to
summarize the potential bone-protecting effects of
dried plums, a review of the scientific literature was
conducted.

Materials and methods

This article reviews the literature regarding the role of
dried plums in prevention and treatment of
osteoporosis. A literature search was conducted in the
PubMed database using the following search strategy:
plums or prunes or ,,dried plums* and osteoporosis.
Relevant studies investigating the effects of dried
plum consumption or supplementation on bone health
were considered and screened by title or abstract.
Included in the review were cell, animal and clinical
studies in the English language across a 25-year period
(2001.-2026.) that assessed the effects of dried plums
on bone health.

Results and discussion

Quality, nutrient dense food with the inclusion of
bone-protecting compounds including polyphenols,
carotenoids and curcumin can have a protective effect
on bone health and other tissues (Faienza et al., 2024).
Ensuring that such foods are eaten on a regular basis
can help to reduce susceptibility to fractures. Most of
the focus in reducing fracture risk has been on calcium
and vitamin D intakes but it has been found that a
spectrum of nutrients and trace elements are needed
for bone health. Fruit and vegetables contain many
micronutrients and phytochemicals used in bone
remodelling (Higgs et al., 2017).

Numerous studies show that phytoestrogens,
especially those derived from soy, red clover, hops,
fennel, and dried plums may help improve bone health
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and reduce the risk of fragility fractures (Kaczmarski
et al., 2025). Gut microbiota is also a big factor in
bioavailability of phytochemicals. Intestinal microbes
break down the ingested phytochemicals and release
metabolites that are often more active and better
absorbed than the unaltered phytochemicals (Espin et
al., 2017). A more diverse gut microbiota, especially
organisms in Oscillospiraceae  UCG-002 and
[Eubacterium] coprostanoligenes may be helpful in
osteoporosis  prevention alongside dried plum
consumption (Simpson et al., 2024).

Mechanisms

Dried plums (prunes) have been investigated for their
potential role in maintaining bone health. Their
beneficial effect on bone health may be in part due to
the unique variety of polyphenols, phytoestrogens and
nutrients present in the fruit. They can enhance bone
formation and inhibit bone resorption as they
modulate cell signaling pathways that influence
osteoblast and osteoclast differentiation (Wallace,
2017). Dried plums are also an important source of
vitamin K, manganese, boron, copper and potassium
which could help to support bone health and to prevent
osteoporosis (Stacewicz-Sapuntzakis et al., 2001).
Dried plum supplementation may improve bone
metabolism and modulate bone structural properties
and higher quantities of dried plums may prevent bone
loss and improve bone strength (Damani et al., 2022).
Dried plums have also been ranked as having one of
the highest oxygen radical absorbance capacities
among the commonly consumed fruits and vegetables.
Many bioactive compounds in dried plums have been
shown to modulate bone metabolism, most likely by
having additive or synergistic effects. Bone-protective
effect of dried plums may also be long-lasting
(Arjmandi et al., 2002; Arjmandi et al., 2017).

Inflammatory markers may also be important
mediators for bone loss. One study identified 7
inflammatory factors strongly associated with fragility
fracture risk. Artemin showed a bone-protective
effect, while elevated levels of B-NGF, CXCL10,
CXCL®6, IL-10Ra, IL-10RpB, and LAP-TGFB1 were
associated with increased risk of fragility fractures
(Damani et al., 2023; Wang and Wang, 2025).

Animal models

In animal models, dried plum supplementation has
been shown to attenuate bone loss and improve
measures of bone strength. Compared to other fruits
such as apple, apricot, grape or mango, dried plum
supplementation showed that it not only prevented
bone loss, but also induced bone recovery (Rendina et
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al., 2013; Arjmandi et al., 2010). Research strongly
suggests that antioxidant-rich fruits have a pronounced
effect on bone. This is shown by enhanced bone
formation and suppressed bone resorption resulting in
higher bone mass and trabecular bone volume. These
effects are most likely controlled by antioxidant or
anti-inflammatory pathways and their downstream

signaling mechanisms leading to increased
osteoblastogenesis and reduction of
osteoclastogenesis (Shen et al., 2012). Bone-

protecting effect of dried plum supplementation in
animal models show that they suppress bone turnover
and then enhance bone formation, likely by
antioxidant mechanisms (Smith et al., 2014). One
study in mice showed that mice fed with no dried
plums diet lost bone volume, but adult and old mice
fed with the 25% dried plum supplemented diet
showed increased bone volume and bone recovery
(Halloran et al., 2010). In estrogen deficient 5-month-
old female rats, low-chlorogenic acid dried plum
supplementation enriched with a high-fiber diet and
low-chlorogenic acid dried plum juice concentrate
prevented the decrease of total femoral bone mineral
density, but the beneficial action of dried plum
supplementation on bone health was not dependent on
its polyphenolic content (Léotoing et al, 2016). In
androgen  deficient male rats, dried plum
supplementation prevented osteopenia by decreasing
osteoclastogenesis via down-regulation of RANKL
and stimulation of bone formation mediated by IGF-I
(Franklin et al., 2006).

MicroCT analysis of trabecular bone structure in intact
rats showed that dried plum supplementation reversed
the loss of trabecular bone architecture by enhancing
bone recovery comparable to parathyroid hormone
(Hooshmand and Arjmandi, 2009). Another study on
mice that examined fractions of polyphenolic extract
from dried plums (DP-F) showed that of the 14
polyphenols assessed in the fractions, DP-FrF
appeared to have a more robust effect on reducing
osteoclast  differentiation,  especially  under
inflammatory conditions (Graef et al., 2017). One
study identified fractions of a polyphenolic extract
from dried plums which were shown to enhance
osteoblast activity and function. Dp-FrA and DP-FrB
were most water soluble and most bioactive by
upregulating Runx2, the main osteoblastogenesis
regulator (Graef et al., 2018). In TNF transgenic mice,
a month long treatment of 20% dried plum
supplemented diet slowed the onset of arthritis and
reduced bone erosions in their joints. This data
suggests that dried plum diet inhibits TNF signalling
which leads to significant protection of articular
cartilage and reduction of synovitis (Mirza et al.,
2018). In mouse models, both carbohydrate and
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polyphenol components of dried plums prevent bone
loss by having beneficial effect on mineral absorption,
immune modulation and gut microbiota integrity
(Smith et al., 2022).

In sciatic-denervated rats, dried plum extract
supplementation was shown to significantly suppress
the decrease in the mRNA levels of osteoblast-related
genes and increasing bone formation but not
suppressing osteoclast-related genes and inhibiting
bone resorption (Hanzawa et al., 2025). Dried plum
supplementation in female mice was shown to shift gut
microbiota composition, and those shifts may be
linked with bone health. It was observed that dried
plum supplementation in rodent models leads to
increases in members in Lachnospiraceae and
Bacteroides family and decreases in
Bifidobacteriaceae family. A near 15% increase in
Bacteroides family members was observed and
showed a very strong positive correlation to distal
femur bone volume. These findings show that there
may be a correlation between increased Bacteroides
abundance and improved bone health. (Chargo et al.,
2024).

Clinical studies

Studies on postmenopausal women and men have also
shown bone-protecting effect of dried plum
supplementation. Dried plum consumption was shown
to significantly increase bone mineral density of ulna
and spine in comparison to consumption of dried
apples (Hooshmand et al., 2011). One randomized
controlled trial showed that eating 50 g of dried plums
(equivalent to 5-6 dried plums) for 6 months may be
as effective as eating 100 g of dried plums in
preventing bone loss in postmenopausal women
(Hooshmand et al.,, 2016). Another randomized,
crossover trial studied markers of bone resorption and
vascular function in healthy postmenopausal women
over the course of 2 weeks. Short-term consumption
of low levels of dried plums showed favorable impact
on bone health and no effects on vascular function (Al-
Dashti et al., 2019). In men, the effects of short-term
dried plum consumption appear to be limited.

Three months of regular consumption of dried plums
had minimal effects on inflammatory markers, although
modest improvements were observed in some bone-
related biomarkers (George et al., 2022). Daily
consumption of 100 g of dried plums for 12 months has
been shown to have a modest bone-protective effect in
men while 50g of dried plums for 12 months has been
shown to positively impact bone mineral density, better
than calcium and vitamin D3 supplementation alone, in
postmenopausal women with osteopenia (Strock et al.,
2021; Hooshmand et al., 2022). In young women using
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oral contraceptives, consumption of dried plums was
shown to inhibit minor adverse effects of oral
contraceptives on bone. These results suggest that to a
limited degree, dried plums may be therapeutic against
OC-induced bone loss (DeMasi et al., 2024). One
randomized controlled trial showed that dietary
supplement of 50 to 100g of dried plums for 12 months
may reduce inflammatory mediators in peripheral blood
mononuclear cells that modulate bone-signaling
pathways and may attenuate bone loss in
postmenopausal women (Damani et al., 2024). The
largest and most comprehensive randomized controlled
trial designed to evaluate the effectiveness of dried
plums as a whole food dietary supplement during 12
months has shown that eating 50 g of dried plums daily
alongside calcium and vitamin D3 supplementation may
be a wvaluable, well-tolerated non-pharmacologic
strategy for fragility fracture prevention (De Souza et
al., 2022b). It was the first randomized controlled trial
with data on the impact of two dosages of daily dried
plums consumption on bone density, structure and
strength estimates, bone turnover, various biomarkers
of immune function, inflammation, and cardiovascular
health, as well as phenolic and gut microbiota analyses
(De Souza et al., 2022a).

In the most recent systematic review of randomized
controlled trials, the results suggest a potential but
modest impact of dried plum consumption on lumbar
spine bone mineral density with no significant effects
on hip, ulna or whole body. Skeletal effects of dried
plum supplementation are probably modest and
require longer exposure to become detectable. Authors
suggest that the high heterogeneity, small sample sizes
and short follow-up periods limit confidence in the
clinical relevance of the observed effects (Treister-
Goltzman and Peleg, 2026).

Conclusions

Dried plums contain a combination of nutrients and
bioactive compounds that may support bone health.
Their effects may involve bone formation and
resorption as well as inflammation, oxidative stress and
gut microbiota. Evidence from animal models
consistently suggest potential bone-protective effects of
dried plum supplementation, while clinical studies in
postmenopausal women and men indicate beneficial,
although modest, effects on selected measures of bone
health. Recent evidence suggests that daily regular
consumption of approximately 50g of dried plums may
have a beneficial effect on bone density, especially at
the lumbar spine. Therefore, dried plums may be
considered a potentially useful component of a dietary
strategy to support bone health. However, current
evidence is insufficient to establish them as an
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independent treatment for osteoporosis or as a proven
means of preventing fragility fractures. Larger, well-
designed, long-term randomized controlled trials in
diverse populations are needed to determine whether
regular dried plum consumption can produce clinically
meaningful improvements in bone health.
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