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Bone health includes the health of bone minerals, mass, geometry, and microstructure.
Keeping bone healthy protects from osteoporosis, fragile bones, and bone fractures with
aging. In addition to age, other factors that affect bone health are sex, ethnicity, family
history, hormone, physical activity, muscle strength, and nutrition [1]. Although bone loss
happens more in middle-aged and older women, it can affect young people too. Nutritional
disorders and defective dietary components can influence bone health in multiple ways. For
example, micronutrients and macronutrients can benefit and hurt bone health depending
on exposure, and dietary alcohol is a risk factor for osteoporosis. Although there has
been progress in nutritional targets in bone health, many conclusions remain controversial
or undiscovered. This Special Issue is focused on uncovering the underlying molecular
mechanisms of all kinds of nutritional factors to bone health in patients or animal models.
The published paper studied various interesting aspects of nutrition, such as calcium (Ca),
vitamin D, vitamin K, and polyphenols, and explored their effect in samples with diversity.

Calcium is the most studied and most crucial nutrition factor in bone homeostasis.
According to Mayoclinic [2], the recommended calcium intake for adult men under 70 and
adult women under 50 is 1000 mg per day and 1200 mg for older persons. Bone is the biggest
organ in the human body containing about 60-70% inorganic mineral, which is mainly
composed of hydroxyapatite Ca1o(PO4)s(OH),, and 30-40% organic constituents, which is
primarily composed of type I collagen [3]. Therefore, calcium is the most abundant mineral
element in bone. Hormones such as parathyroid hormone (PTH), fibroblast growth factor
23 (FGF23), calcitonin, sclerostin, and osteocalcin help to maintain the dynamic balance
of calcium between bone and serum. Some studies do not support the positive effect
of adequate on bone health in aged people, perhaps because of the decreased osteoblast
number, weak absorption, or other reasons [4]. Much work needs to be conducted to clarify
the calcium intake range with the people’s age, gender, and lifestyle.

It is well known that vitamin D deficiency is a risk factor for osteoporosis. Vitamin D
canbe synthesized by the skin after sunshine exposure, and also absorbed via the intestine.
Vitamin D is metabolized in the liver to 25[OH]D and then transported to the kidney to
develop into its active form, 1,25(0OH), D3 [calcitriol], which helps with calcium absorption
by enhancing the intestinal transcellular calcium transport process [5]. 1,25(0OH), D3 induces
the biosynthesis of the epithelial calcium channel, transient receptor potential vanilloid
type 6, and the calcium-binding protein calbindin-Dygy [6]. Although it is well recognized
that vitamin D helps build bones, the amounts still need investigation. In 2019, a clinical
trial published in JAMA found that compared with moderate vitamin D intake, 10 or more
times higher vitamin D intake did not result in more bone mineral density or bone strength
in healthy adults. The toxicity or harm of the higher dose of vitamin D needs further
research [7]. Vitamin K is a cofactor for the gamma-carboxylation of osteocalcin, which
attract calcium to promote mineralization and bone formation [8].

Some studies have shown that a particular fruit and vegetable intake volume low-
ers the risk of bone fracture [9], which might be partially because of their polyphenols.
Due to the antioxidative effect, polyphenols protect the oxidative damage caused by the
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accumulated reactive oxygen species (ROS) in bone marrow, thereby decreasing the risk
of osteoporosis. In addition, polyphenols also downregulate inflammatory cytokine, in-
cluding the osteoclast differentiation factors like RANKL and TNFa, resulting in reduced
osteoclast activities and less bone absorption [10]. Polyphenols were divided into four
groups: flavonoids, phenolic acids, polyphenolic amides, and others. Each group contains
numerous polyphenols and many new polyphenols associated with bone health need to
be discovered.

In this Special Issue, research articles highlight novel findings to contribute insight
into the dietary nutrients affecting bone health at the molecular and biomedical levels,
advancing knowledge in scientific studies and clinical practice.

Funding: This work was supported by the National Natural Science Foundation of China Grant
82272566, Beijing Nova Program 20220484144, and the 111 Project from the Education Ministry of
China B18053.

Conflicts of Interest: The author declares no conflict of interest.

References

1. Osteoporosis: Assessing the Risk of Fragility Fracture; National Institute for Health and Care Excellence (NICE): London, UK, 2017.

2. Calcium and Calcium Supplements: Achieving the Right Balance. Available online: https://www.mayoclinic.org/healthy-
lifestyle /nutrition-and-healthy-eating /in-depth/calcium-supplements /art-20047097 (accessed on 29 May 2023).

3. Vannucci, L.; Fossi, C.; Quattrini, S.; Guasti, L.; Pampaloni, B.; Gronchi, G.; Giusti, F; Romagnoli, C.; Cianferotti, L.; Marcucci, G.;
et al. Calcium Intake in Bone Health: A Focus on Calcium-Rich Mineral Waters. Nutrients 2018, 10, 1930. [CrossRef] [PubMed]

4. Tai, V; Leung, W.; Grey, A.; Reid, L.R.; Bolland, M.J. Calcium Intake and Bone Mineral Density: Systematic Review and
Meta-Analysis. BMJ 2015, 351, h4183. [CrossRef] [PubMed]

5. Qiao, W.; Yu, S,; Sun, H,; Chen, L.; Wang, R.; Wu, X_; Goltzman, D.; Miao, D. 1,25-Dihydroxyvitamin D Insufficiency Accelerates
Age-Related Bone Loss by Increasing Oxidative Stress and Cell Senescence. Am. J. Transl. Res. 2020, 12, 507-518. [PubMed]

6. Veldurthy, V.; Wei, R.; Oz, L.; Dhawan, P.; Jeon, Y.H.; Christakos, S. Vitamin D, Calcium Homeostasis and Aging. Bone Res. 2016, 4,
16041. [CrossRef] [PubMed]

7. Burt, L.A,; Billington, E.O.; Rose, M.S.; Raymond, D.A; Hanley, D.A.; Boyd, S.K. Effect of High-Dose Vitamin D Supplementation
on Volumetric Bone Density and Bone Strength: A Randomized Clinical Trial. JAMA 2019, 322, 736-745. [CrossRef] [PubMed]

8. van Summeren, M.; Braam, L.; Noirt, F; Kuis, W.; Vermeer, C. Pronounced Elevation of Undercarboxylated Osteocalcin in Healthy
Children. Pediatr. Res. 2007, 61, 366-370. [CrossRef] [PubMed]

9.  Benetou, V.; Orfanos, P.,; Feskanich, D.; Michaelsson, K.; Pettersson-Kymmer, U.; Eriksson, S.; Grodstein, F.; Wolk, A.; Bellavia, A,;
Ahmed, L.A ; et al. Fruit and Vegetable Intake and Hip Fracture Incidence in Older Men and Women: The Chances Project. .
Bone Miner. Res. 2016, 31, 1743-1752. [CrossRef] [PubMed]

10.  Nicolin, V.; De Tommasi, N.; Nori, S.L.; Costantinides, F.; Berton, F.; Di Lenarda, R. Modulatory Effects of Plant Polyphenols on

Bone Remodeling: A Prospective View from the Bench to Bedside. Front. Endocrinol. 2019, 10, 494. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://www.mayoclinic.org/healthy-lifestyle/nutrition-and-healthy-eating/in-depth/calcium-supplements/art-20047097
https://www.mayoclinic.org/healthy-lifestyle/nutrition-and-healthy-eating/in-depth/calcium-supplements/art-20047097
https://doi.org/10.3390/nu10121930
https://www.ncbi.nlm.nih.gov/pubmed/30563174
https://doi.org/10.1136/bmj.h4183
https://www.ncbi.nlm.nih.gov/pubmed/26420598
https://www.ncbi.nlm.nih.gov/pubmed/32194899
https://doi.org/10.1038/boneres.2016.41
https://www.ncbi.nlm.nih.gov/pubmed/27790378
https://doi.org/10.1001/jama.2019.11889
https://www.ncbi.nlm.nih.gov/pubmed/31454046
https://doi.org/10.1203/pdr.0b013e318030d0b1
https://www.ncbi.nlm.nih.gov/pubmed/17314699
https://doi.org/10.1002/jbmr.2850
https://www.ncbi.nlm.nih.gov/pubmed/27061845
https://doi.org/10.3389/fendo.2019.00494
https://www.ncbi.nlm.nih.gov/pubmed/31396157

	References

