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..ato  “Review on the extraction of calcium supplements
from eggshells to combat waste generation and
cronic calcium deficiency”

Akchite Si, et al
Sci Pollut Res. Int. 2021, Sep 28
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omoia £€6€L&E, OTL TA AVTLOEELSWTLKA KAl TA YAPHAKa Katd tng XoAnotepivng,
pmopel va emBpadivouy tnv €EEALEN NG BAABNG Twv apbpwoEwV Tou
armodidetal ota Aunapd o&€aq, Ta omola anaviwvtat o€ TPOYLUA, OTIWG TO
(POLVLKEAQLO KaL To Boutupo.

Z€ QUTO TO EPEVVNTLKO £PYO, 0 KABNynt¢ Xiao e€étace L8LKA TOV POAO pLAG
Slattag mouoLag os kopeopéva Autapd o&€a kat armAoug LEaTAvepakeg otnv
ooteoapBpitida. Autd ta Stattntikd ocuotatikd avikatontpidouy ta
BPETTLKA CLUOTATLKA TIOU CLVBWE aTTaVTWVTAL O€ “aveTBUPNTES” TPOYE,
SnAadny ekelveg pe TTOAA ALrtapd Kat udatavOpakeg.

H peAétn amodelkvUel OTL n ooteoapBpitida pmopel va £xeL Alyotepn oxeon
HE TN YEVLKN XPron TWV apBpwoewV Kat TIEPLOCOTEPO HE QUTA TIOU TPWHE OE
TakTikn Bdon. Onwg avagépeL o kaBnyntig Xiao: “Ta euprjpard pag Selyvouv
ot Sev elvat n pBopd aAAa n Statpon mou ntaiet Mo anNUavtiko poAo atnv
évapén tne¢ ooteoapbplitidac”.

ZUP@WVA PE TA ATTOTEAECHATA TOUG, HLa SLtatpo@r) Tou TepLexel 20%
KOPEOHEVA AUTapa Kat armAoug udatavBpakeg “MPOKAAEl 00TEOAPOPLTLKEG
aA\ay£G OTo yovato”,
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AND RICH IN w3 (2/7)
pa (150 g)

. 3 PORTIONS “ nomou
N (. ' s

2 PORTIONS LOW-FAT MILK (150 ml) '
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b VEGETABLES (200 g) PREFERABLY 1
' SALAD(80 g) WHOLE GRAINS : 80 g P .
5 PORTIONS FRESH FRUIT (150 g) +30g 3 PORTIONS
1 AN cid  SNACK/BREAKFAST) .
1 =) : Avoid the one rich in oxalates
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*  If consuming > 3 coffees/day (caffeine: 100 mg/day).
** Detection of food frequencies through 24 h Recall or food diary, in particular to assess the intake of micronutrients
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> Br Med J. 1929 Jan 5;1(3548):23-5. doi: 10.1136/bm).1.3548.23.

MILK CONSUMPTION AND THE GROWTH OF SCHOO
CHILDREN: SECOND PRELIMINARY REPORT ON

TESTS TO THE SCOTTISH BOARD OF HEALTH

G Leighton, M L Clark

PMID: 20774373 PMCID: PMC2449796 DOI: 10.1136/bm;j.1.3548.23
Free PMC article




HE LANCET “Nutritional
)iabetes & Endocrinology Intake and BOne
Health”

Osteoporotic or fragility fractures affect one in two women and one in five men who are older
than 50. These events are associated with substantial morbidity, increased mortality, and an
impaired quality of life. Recommended general measures for fragility fracture prevention
include a balanced diet with an optimal protein and calcium intake and vitamin D sufficiency,
together with regular weight-bearing physical exercise. In this narrative Review, we discuss the
role of nutrients, foods, and dietary patterns in maintaining bone health. Much of this
information comes from observational studies. Bone mineral density, microstructure-
estimated bone strength, and trabecular and cortical microstructure are positively associated
with total protein intake. Several studies indicate that fracture risk might be lower with a
higher dietary protein intake, provided that the calcium supply is sufficient. Dairy products are
avaluable source of these two nutrients. Hip fracture risk appears to be lower in consumers of
dairy products, particularly fermented dairy products. Consuming less than five servings per
day of fruit and vegetables is associated with a higher hip fracture risk. Adherence to a
Mediterranean diet or to a prudent diet is associated with a lower fracture risk. These various
nutrients and dietary patterns influence gut microbiota composition or function, or both. The
conclusions of this Review emphasise the importance of a balanced diet including minerals,
protein, and fruit and vegetables for bone health and in the prevention of fragility fractures.

Prof Rene Rizzoli, Emm Biver, Tara C. Brennan-Speranza
The Lancet Diabetes & Endocrinology, 01 Sep 2021




Fermented Nllilk Products Dairy products and bone health

J René Rizzoli

Affiliations 4+ expand
PMID: 34494238 PMCID: PMC8794967 DOI: 10.1007/s40520-021-01970-4
Free PMC article

Abstract

Bone mineral mass, geometry and microstructure, hence determinants of fracture risk, result bone
accrual during growth and bone loss later in life. Peak bone mass, which is reached by the end of
the second decade of life, is mainly determined by genetic factors. Among other factors influencing
bone capital, dietary intakes, particularly calcium and protein, play a significant role in peak bone
mass attainment. Both nutrients are provided in dairy products, which accounts for 50-60% and
20-30% of the daily calcium and protein intakes, respectively. Children avoiding dairy products are
at higher risk of fracture, as are adults or older individuals following a diet devoid of dairy products,
like vegans. Various intervention trials have shown some beneficial effects of dairy products on
bone capital accumulation during growth and on bone turnover in adults. In observational studies,
7 bone ™ bone 2 bone dairy products intake, particularly the fermented ones, which also provide probiotics in addition to
mineralization resorption formation calcium, phosphorus and protein, appear to be associated with a lower risk of hip fracture.

Effects of fermented dairy products on bone. Adapted from Rizzoli and Biver [75], with permission of the Keywords: Bone mineral density; Calcium; Fermented dairy products; Fracture; Growth; Nutrition;
publisher. In addition to nutrients like calcium, phosphorus and protein, fermented dairy products provide pre- . PO .

and probiotics which influence gut wall permeability, solutes absorption, modulates immune system and Osteoporosis; PI’ObIOtICS, Protein.
hormones production, leading to changes in bone turnover




JCI The Journal of Clinical Investigation

Nitric oxide and bone: The phoenix rises again

Hanghang Liu, Clifford J. Rosen
J Clin Invest. 2021:131(5):2147072. https://doi.org/10.1172/JCIH47072.
Commentary

The involvement of nitric oxide (NO) in preventing bone loss has long been hypothesized, but despite decades of
research the mechanisms remain obscure. In this issue of the JCI, Jin et al. explored NO deficiency using human cell and
mouse models that lacked argininosuccinate lyase (ASL), the enzyme involved in synthesizing arginine and NO
production. Osteoblasts that did not express ASL produced less NO and failed to differentiate. Notably, in the context of
Asf deficiency, heterozygous deletion of caveolin 1, which normally inhibits NO synthesis, restored NO production,
ostecblast differentiation, glycolysis, and bone mass. These experiments suggest that ASL regulates arginine synthesis in
osteoblasts, which leads to enhanced NO production and increased glucose metabolism. After a period when research
slowed, these studies, like the legendary phoenix, renew the exploration of NO in bone biology. and provide exciting
translational potential.

Clitford J. Rosen
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\ Mediterranean diet and knee osteoarthritis
soutcomes: A longitudinal cohort study

Nicola Veronese ', Ai Koyanagi 2, Brendon Stubbs 2, Cyrus Cooper 4, Giuseppe Guglielmi °,
René Rizzoli ®, Leonardo Punzi 7, Domenico Rogoli 8, Maria Gabriella Caruso 2, Ornella Rotolo
Maria Notarnicola 2, Nasser Al-Daghri 10, Lee Smith 1, Jean-Yves Reginster 12, Stefania Magg

Affiliations + expand
PMID: 30553579 PMCID: PMC6451631 DOI: 10.1016/j.clnu.2018.11.032
Free PMC article

Abstract

Objectives: Mediterranean diet has several beneficial effects on health, but data regarding the
association between Mediterranean diet and knee osteoarthritis (OA) are limited mainly to cross
sectional studies. We investigated whether higher Mediterranean diet adherence is prospectivel
associated with lower risk of radiographic OA (ROA), radiographic symptomatic knee OA (SxOA)
and pain worsening in North American people at high risk or having knee OA.
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Mediterranean Diet attenuates risk of frailty and
sarcopenia: New insights and future directions

Rebecca McClure. Anthony Villani &3

First published: 01 July 2017 | https://doi.org/10.17987/jcsm-cr.v2i2.45 | Citations: 1
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Abstract

Sarcopenia and physical frailty are associated with progressive disability and
predictive of negative health outcomes. Dietary interventions are considered
the cornerstone in the management of sarcopenic symptomology and physical
frailty. However few studies have investigated preventative strategies.
Moreover, most studies have focused on the efficacy of individual nutrients or
supplements rather than dietary patterns. The Mediterranean Diet (MedDiet)
is a dietary pattern that provides evidence for an association between diet
quality. healthy ageing and disease prevention. The purpose of this paper was
to examine, synthesise and develop a narrative review of the current
literature, investigating the potential benefits associated with adherence to a
MedDiet and attenuation of physical frailty and sarcopenic symptomology in
older adults. We also explored the underlying mechanisms underpinning the
potential benefits of the MedDiet on ameliorating physical frailty and
sarcopenic symptomology. Synthesis of the reviewed literature is suggestive of
a decreased risk of physical frailty and sarcopenic symptomology with greater
adherence to a MedDiet. We identified the anti-inflammatory and high
antioxidant components of the MedDiet as two potential bioclogical
mechanisms involved. Due to a lack of evidence from RCTs to support the
proposed physiological mechanisms, we suggest investigating these
observations in older adults with type 2 diabetes (T2DM) whom are vulnerable
to physical frailty and disability. A number of biological mechanisms describing
the pathway to disability in older adults with T2DM have been postulated with
many of these mechanisms potentially mitigated with dietary interventions
involving the MedDiet. Exploring these mechanisms with the use of well-
designed, longer-term dietary intervention studies in older adults with an
increased vulnerability to physical frailty and sarcopenia is warranted.




Nutritional epidemiology of muscle ageing:
positive association between healthy dietary patterns and muscle health
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Systematic Review

Association between Diet Quality and Sarcopenia in Older
Adults: Systematic Review of Prospective Cohort Studies

Eun-Hee Jang, Ye-Ji Han, Seong-Eun Jang and Seungmin Lee *

@ check for

updates

Citation: Jang, E-H.; Han, Y.-].; Jang,
S.-E.; Lee, S. Association between Diet
Quality and Sarcopenia in Older
Adults: Systematic Review of
Prospective Cohort Studies. Life 2021,

Department of Food and Nutrition, Sungshin Women’s University, Seoul 01133, Korea;
2201957752@sungshin.ac.kr (E.-H.].); 220216020@sungshin.ac.kr (Y.-].H.); 220206127@sungshin.ac.kr (S.-E.].)
* Correspondence: smlee@sungshin.ac.kr; Tel.: +82-2-920-7671

Abstract: (1) Background: Nutrition is a key determinant of sarcopenia in later life. (2) Me st A
systematic review of prospective cohort studies examining association of diet quality with‘dusd
mass (MM), muscle strength (MS) or physical performance (PP) among older adults was conducted.
total of 22,885 results were obtained from a literature search in MEDLINE via PubMed and EMBASE
up to November 2020. Inclusion criteria included diet quality assessment via dietary indices or
statistical approaches, a sample of adults aged 45 years and over at baseline in a longitudinal study
design. (3) Results: Of the 22,885 cohort studies, 14 studies were eligible. Meaningful results were
obtained for the Mediterranean diet and Nordic diet regarding the decrease of sarcopenia risk,
however results from non-European countries were inconsistent. In addition, due to the insufficient
number of studies on Japanese Food Guide Spinning Top (JFG-ST), dietary variety score (DVS), and
dietary quality index-international (DQI-I), effectiveness was difficult to prove. Studies using factor
analysis to examine dietary patterns suggested that the risk of sarcopenia is increased with a high in
saturated fat diet such as westernized pattern etc. (4) Conclusion: In this systematic review it was
found that various diet qualities are meaningful to a decreased risk of sarcopenia.

Keywords: sarcopenia; muscle mass; muscle strength; diet; diet quality; systematic review; epidemiology




ENTEPIKO MIKPOBIOMA

Disturbance of the microbiome (e.g., diet,
pharmaceuticals, inflammation, surgery)

>

se solubility of inorganic salts to improve their
absorption across the gut wall

Support osteoimmunity through microbiota
metabolites

Reducing oxidative stress

Proliferation of enterocytes and colonocytes

ote genetic changes in intestinal epithelial cells

Modulation of growth factors and hormones

Release of bone modulating factors

e expression of calcium-binding proteins in
the gut wall
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Mzpika f8n Tpompmy pnopsi va ennpedfouv THV Uysia Twv ooTowv 0ag. MoSaivovTog N, YNopsite va KAVETE OwOTOTEPSC KAl MO UYISIVEC SIOTPOMIKES
EMAOYEC.

raAokToKopIKa npoiovTa

To yahokTokopika NpoidvTd sival noAd nioloio o= acPéomo. Av oag opsoouy =ivar o Mo s0kohog TpONog va AdRete o= koBnuepivr Baon To ooBsomo nou
wpeialeoTs. Maha ue xounhd Ainopd, onwc Kal yiaoUpT ahhd kal To Tupi Sival pepikég kahsg emhoyeg. Eival anuavmkd va AouBaveTe peyaAec nogdTnTeg
.aofeaTiou and Tig Tpomeg KaBnuepva. Av o opyaviouog oag dsv Napa TIC noadTnTeg nou ¥paialsTal kaBe uépa Ba anoppopAas aofEoTio and Ta o0Ta 04,

Mepikoi avBpwnol E)(CIUU Buoavetio o Aaxroln, )\Dvm Uuwavuu( chhenpng Tou evlupou Aoktdong Ta dropa auTd SuokOASUOVTAl VO KOTOVOAGOOUY
YOAIKTOKOUIKA NOIBVTa. YNApXouv NASov oThv uvopu npoidvTa unuM\u\fus\ru and T AakToln. Enlcr]q unupxnuv TAUNAETES PE TO Ev(uuo hakTaon nou pnopsi
va E-s.\nwcouv T CUUNTLUATA. TEJ\OC, £&vac alhog Tponoc yia va anorpuvow TIC BuoapeaTeg o‘uvsnzlsc uumc ™me GUUavsauc Kal Taumxuova va AauBavouv
noohTnTEC aofeaTiou YE TIC Tpo@EG, Sival n KaTavaAwon yiaoupmiol P JovToveg KOANEDYIIEC PUKITWY 1 TO OKANPA TUPIG ONwG To TOEWTOD Kal TO SABETIKG
Tupi. Mnopsl piKpEg NoooTNTEG YOMOKTOKOUIKWY VO yivouy KOAG OVEKTEC, OV koTavakowvovTtal pall e eva nAfpeg yeiuo kai 01 anokASIoTIKA POVES TOUG.

H Brrapivn D gival eniong onuavTikh yia TNV odTiki gag uysia. To yaAa nou ayopdleTe oTo counspudpkeT miBavig va cival spniouTioudvo pe Tn Brrapivn
QuTr. EvnuspwBsite O¥ETIKG and TNV £TIKETO Tou npeidvTog. Enione, opiousva yOMOKTOKOUIKG, oMAG Oy 6ha, prnopsi va sival TEXVITE SUnAOUTIOUEVA UE

O gohopdg kol o1 oapdehsg sival koheg Tpogeg yia va AaPste acBeomo. Eniong o yopideg nepigxouy OpkeTr) noosotnTa. Mevikd, Ta Angpd wopia nepisxouv
apkeTd ooPéomio kaBag kar Brrapivn D. TEToia gival xTOC and Ta npoavopep8ayTa, o TOVOC, n NESTEOMA Kal o Zipiac.

EpnAOUTIOUEVEC TPOMEC

Acpiomio kai Brrouivn D npootiBevtal pe TexwnTd Tpéno O TEOMEC NOU (UOIDAGYIKG MEPIEXOUV UIKPBTEGEC NOCOTNTEC Ond auTE, ohhd ival supeiag
KATQVGAWANE GNo TO P00 veIKokUPId. EUNAoUTIOUEVa NooiovTe uneps va eival guvhBug xuuol, vaha, npoidvta oéviag kal puliol, 6r]|.|rrrp|cn<a, woopi , yAukd
kal Sidgpopa ovak. EvuspwBETE O¥ETIKG and TV ETIKETO Tou npoidvToc.

®polTa ka1 Aaxavikd

I'IDMac peiéreg avadeikviouy 6Tl n Kcrravu}\mcsn l]JpOUTEn)V Kal AJ}avIKDY nal(u o'r]ua\mxo pdAo yia To oUvoAo ToU opyaviouold kdl npedysl Tnv U\(EICI Tuw
ooTov. O pNXoviopog Pe Tov onoio yiveral auTe Bsv sivol nANpw karavonTog akdpa. MAavTwg apkeTd haxovikd sival nholgia oz Bpenmikd ouoTaTika Twv
OOTOV GNWE:

. Auﬁéc'r!%: NEQIEXETAl O PEyAASC OXETIKA NOJOTNTEC OTe AANATo, OTO pandvi, aTic unduisg, oTn Aaxavida, aro Pnpoxkoko, oTo KIvEDkKo Adxavo, dTo
ayplopadiko.
MayvAoio: NepIExouy To ONavakl, n Unagia, ol vToudTss, Ta navtidpid, ol aykivapeg, ol NOTATES, O YAUKONATATES, O OTamidag
KaAho: nzpiéxouv 01 VTOUATES, oI PNavaveg, ol NaTaTeg, ol oTagides, To anavakl, N nandyid, T4 nopTokaka kal o ¥updc Toug, Ta dauaaknva
Birapivry C: nEpIEXoUV Ta NopToKaAd, o NPAOIVEC KOI KOKKIVEC MINEPIEC, TO YKOSIN@OEOUT, TO pnpokoAd, ol @pdouisc , o avavac, n nanayid, Ta
Aaxavakia BpuEshhiov
Birapivn K: nepigxouv To AGNaTo, To KAAE, TO ONAVAK, To panavl Kai Ta Aaxavaka Bputehhov.

Ay £XeTE WId 100pponnuEvn Siatpogn, o opyaviopog oag dsv Bo £xs eMsnpn koveveg and TO nopandve cuoToTKG Kol dpa dev Ba xpsiooTEl va ndpeTe
noiuBimopivolyo aksudapata. ‘Eva iqopponnuéve SiaroAoyio nepigxsl ouvfBog 1,5 kolneg and qpoUTa kal 2 kolneg Aaxovikav oz kabnuepivi Baon.

MepIoodTEREG PeAETEG OTo péihov Ba pag Beifouv To akpiBn poko nou Slabpapatifouy To @poUTa KOl TA AGYXOVIKG 0TV UYEID TwV 00ToV.
@acohia
MepiExouy UEYAAEC NOOOTNTEC QUTIKIV VGV KOl PUODODIKQY ahdtwv. Ta dhato Tou uoodpou ennpsdlouv Trv AneppoEnon Tou acBeatiou and Tov

opyoviapd oac. MNopeTe va eAdTTOOETE TNV NEPIEKTIKOTNTA Twv aAATWY QUTHV 0T PACoAa JE To Vd T A@rJETE va HoukiogouY OTo VPO I apKETEL PEg
Kal aTn ouvExEid va Ta BpdasTe oz opioko vepo. Ta poddhia nEpiExouy niong aaPéoTio kai payvido kar ahha BpenTika gudTaTika.

Kptag kal Tpo@E pe vwnAi Ta

H karavahiwon npwTeivng eival {omkng D'I'|LICIUICI( YO TNV UYEiD TOU UUOOKEAETIKOU crumr]umoq Kal YE\IIKL]TEDU Tou opyoviopol. Kafnpspiva ol uvﬁpsq
wpsialovrar 150 yp. kai ol vuva\xsc 130 yp. nepinou. H UI'IEDBONKF] karavahwan {wikng npf.o‘rswr]c OuwC unopel va eival kal emiBAaRAC kabog «amaipeix
aoBEdTio and Tov opyavioud, My UE Ta konpava kal Ta olpa 1 degpedovTds To o8 OULNADKES EVOTEIC.

MaoTa

H kaTavahwon Toogiuwy nhodowy g ardn (VaTpIo) £x81 we anoTEAEoUa Thv anwhela acBeoTiou, Kupitg UE Ta oUpa. AUTO Wnopsi va odnynas otny anohsia
oomikAC palag av ouve¥iaTsi eni pakpd ¥povikd SiacTnua. MpoanaBioTe va ano@UyETE TpopeG nholoag 08 waTplo, Onwe kovogpBes (Kpnaigonoigital wg
OUVTRPNTIKG), ensEepyaousvec ToopEas, aAUUPd avak, evi) TOuToxpova uny npooBsTete ueyakeg noodThTer aramol ata qaynTd, 18iwe gs cahdTec. Av atnv
ETIKETA KAN0IO npoidy SiaTpomAc avagEpel o7 nepigxsl nav and 20% T oUVIOTWUEYNG NUERROIas noogoTnTag (EZHM) o vaTpio, KaAUTEQa va Unv TO
npoaBosTe arnv diama gag. Mevika, n koTovahoon kaTm and 2,4 yp akatog (varpiou &nAadn) dev pnopai va anoPsi emPBhaBng yia Ta ootd ooc.

Enavaxl kal ahAec Tpomic nhobomeg o ofakikd akara

To aoReoTio v anoppo@dTal kKahd OTav NEQIEKETAl O TPOMEG NoU NEPIEROUV Ueyales noodTnTEC P OZoMKEC EVIICEIL, ONWC TO CNOvAax, opiopsva sidn
pacoiiol kal foABav. AUTEC 01 TPDMES NeEpIExouv NoAAG BpenTika ouoTomika aAAa Gev NpEnsl va NPoCUSTRMEVTAl OTIC TOOMES NoU NEQIEXOUV aoPeamo.

Bpwpn

AuTo To sifog oTdpiod ¥pnaionoisTal neAd aTov oUyxpovo BuTikG kdouo kal TNV Teheutaia 20sTia TN XMOG BAG KUPIWG WC PEDOC Tou Npwived yelparog
yiaTi nepigxa peyaheg noodTnTeg QuTIKaY Ivaw nou PonBolv orn heroupyia Tou evTepou. H kaBopr Bodpn (M To yvwaTd «koudkeps) Elval n v TPOMr
nou av AngBel Tautdxpova Pe acBéomio anodsdeyuiva sunodilsl Tnv anoppd@naon Tou. Av Aeindv, OTO Npwive cag anohauRavets SnunTpiakd We Bpaun Kal
yaha, TOTE usyaho pgpog Tou acfizaTiou Tou yAAQKTOC, aiyoupa o)X GA0, NAS XOUEvO.

Ay hoindv Bihete oTo npwivd oag kadnuepiva Bowun, Kaid Ba frav va unohoyilsTe pia eETpa uspida yaha o ahkn wpa Tng nuEpac. Mpoooxn ¥paalsTal av
AapBavers cupnAnpopoTta diatpopne ps acBeomio. BupnBsits va Ta naipveETE NAvTa 2 WPEC NPV N PETA To yelpa us Bpoun.

MoTta ka1 Yysia Tov ooTov

AAKOOA

YnepPohkh kaTavaiwon arkooholywy noTov Pnopal va odnyhos o= anwhsio aomikAc walac, apevos enaidn To alkodd sunodifal TNV owaTh anepp&@Enan Tou
aoBeaTiou ka1 apeTEpou Ensidr) TauTdxpova prnopel va odnyros o peinon Twv anofnkoy Tou aofeoTiol oToV Opyaviouo.

Eniong, To aAxooA unopsl va ennpsdosl TG OVTOVAKAQOTIKG KOl T OUVEDYSIO TWV KIVACSWY JE TUVENSIG TNV QuEnNUEvn SNIppEnsa O NTWOSIC Kol £v duvaus
OOTEONOPWTIKG KATAYATa.

MNavTwg N Ashoyiousvn KaTavaiwon aikoohoUxwy noTwv, dnAadn ox nepioodTepa and 2-2 noThpla nuepnoiwg, Sev qaiveTal va aoksl Buouevn enidpaocn
arnv oankr pala.

KapEg, To0 Kal avapukTIKa
Kanolol dvBpwnol avnouxoly yia Trv £nidpaan auTmy TV NoToY OTrn uysia Twv ooTov. MNMa va dolps nwe auTtd ynopolv va ennpedoouy Tov OKEASTO LaGg:

* Kagsc ka Tadr: To noTda auTa nEpiExouy Komsivn A napdywya authg (nx Bzoourhivn). H kapsivn @aiveral om spnoedils Tnv owoTh anoppo@nan Tou
acBzaTiou we &va BaBud. Av niveTs nepiooaTEpa and 3 NoTAPIG KaEE TNV nugpa mBavios va aoksiTe kakh enidpaon oTov okeheTd Jac. Av Sev Unopsite
vad NEPIOPITETE TNV KaTavahwon kamsivng, Ba npengl va auEnosTs TN NpogAnwn adgPecTiou oTnv kaBnuspivr cac dioTpopn wc avTioTabuigua.
AvapukTikd notd: Opiopsveg pehitsg komadeuwowlouy OTI ) KOTOVAAWON avapukTikay TUnou «kdha» pnopsi va ofnyfioouv of anwAsa oomikng
nukvarnTag. MBavoe va sveExovTal 0 auTe Kal 0l UWNAEC NEPISKTIKOTNTES 08 KOMEIV KAl @uOpopo Nou Sxouv noAAd and autda Ta npoidvra. To idio
unopei va cupfaivel kol Ye Ta ASyOUEva <EveEpySIakd noTdx. Eniong, To avBpakike nou nepigxsTal o8 auTd pnops va sivar emBhaPdc. NavTog o kKOplog
UNXavIoLOC HE TOV onoiov ookolv T BAurmKr'] Toug enidpaon Bev €& onocaQnvIoTE I'I.P\.I'!||)1’.0C ‘Eva aiho nou propel va anobaixBei |5|c||'TEpc| £n|Z|*|u|0
Y10 Tov yevikd nhnBuoud eival oT o veapdTepeg nAIkiec avTikaBioTodv oAosva KaI NEDICTOTERG OTA YEUUATA TOUG TO YUAD Kl ToUG UL e TETeIoU
gifiouc noTa.
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Abstract

Mixed results have been reported regarding whether habitual tea intake affects bone health. This study investigated the relationship
between green tea intake and bone mineral density (BMD) in postmenopausal Korean women. We used data from the Korean National
Health and Nutrition Examination Surveys from 2008 to 2011 and divided the participants into three groups according to their frequency
of green tea intake over the past 12 months. BMD of the lumbar spine, total femur, and femur neck was measured using dual-energy X-
ray absorptiometry. The odds ratios (ORs) and 95% confidence intervals (Cls) of osteoporosis and osteopenia according to green tea
consumption were analyzed. Participants who did not consume green tea or consumed less than one cup per day were more likely to
have osteopenia of the lumbar spine or femur than those who consumed it once to three times a day (OR 1.81 and 1.85, 95% ClI, 1.20-
2.71; and 1.23-2.77). Moreover, ORs for osteoporosis were 1.91 (95% CI 1.13-3.23) and 1.82 (95% CI 1.09-3.05) in non-consumers
and consumers who drank less than one cup per day, respectively, compared with the reference group. These results support that greer
tea consumption may have benefits on bone health.

Keywords: bone density; green tea, osteoporosis; tea

&Introductlon

Isteoporosis is a musculoskeletal disorder characterized by the destroyed structure of bone tissue and reduced bone density [1)
notate iminishes bone strength and increases its risk of fracture. Fractures significantly undermine the quality of life and increase medica
anu social burdens [2,3].
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peitween bone ana bugs
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A growing body of scientific evidence supports the notion that gut microbiota plays a
key role in the regulation of various physiological and pathological processes related
to human health. Recent findings have now established that gut microbiota also
contributes to the regulation of bone homeostasis. Studies on animal models have
unraveled various underlying mechanisms responsible for gut microbiota-mediated
bone regulation. Normal gut microbiota is thus required for the maintenance of
bone homeostasis. However, dysbiosis of gut microbiota communities is reported to
be associated with several bone-related ailments such as osteoporosis, rheumatoid
arthritis, osteoarthritis, and periodontitis. Dietary interventions in the form of probiotics,
prebiotics, synbiotics, and postbiotics have been reported in restoring the dysbiotic
gut microbiota composition and thus could provide various health benefits to the host
including bone health. These dietary interventions prevent bone loss through several
mechanisms and thus could act as potential therapies for the treatment of bone
pathologies. In the present review, we summarize the current knowledge of how gut
microbiota and its derived microbial compounds are associated with bone metabolism
and their roles in ameliorating bone health. In addition to this, we also highlight the role
of various dietary supplements like probiotics, prebiotics, synbiotics, and postbiotics as
promising microbiota targeted interventions with the clinical application for leveraging
treatment modalities in various inflammatory bone pathologies.

Keywords: osteomicrobiology, bone health, gut microbiota, probiotics, prebiotics




AIAITA DASH

H dimra DASH (Dietary Approaches to Stop Hypertension) sivar e dioro

mhovae e acBEoTIo oV HiVEL EPQaoT) 0Ta PPODTH, To AUYuVIKG Kol GTa YOAMKTOKO MK

pe yopnid Amapd. Toymomoinpévn KAIVIKE SOKIUN CUCYETIOE TO HOVIEAD aUTO JE

deikteg okereniknc vyeiag. [ho cuykekpipéva, emotpatetdnkay 186 evijlikes avdpeg ku
yuvaikeg ol omoior agod katavikooay vy 2 efdopddeg o dimta eAfyyron vynin oe Na,
FopicTnray Tuyaic o8 opades mov Katavihovay SliTes pe yaunin, pETpia 1) vymin
ouykévipoaon o Na. avnke, howmdv, pio onpoviikl HEImoT otov ootk petafoliaud,
mov £xel derybel Om cvoyetileto pe pewPEVT 00TIKT arOALLL Kal KATaypatiko Kivbuvo.
H Betikn avt) enidpacn otov 0oTIKO peTafoilopd uropel va Eival amoTEAEGHG TOAAOY
TapuyOVToyY cupreprapfavopudvng e vyniotepns apocinyng aofeotiov, Kaiion kol

poyvnoion, e yapniotepnse ofinreg ohhd ko Tov  ovnolEBOTIKOV Kol Tev

PUTOYTIKAOVY Tow fpickovial oTa PpodTe K Ta Aayavika [67].




payvnoiov, ¢ yapunAiotepne oSimTag oA Kot TOV  aVTIOEEWOTIKOV Kol TOV

puTOYNMIKGV oL Ppiokovial oTa epovTa Kat Ta Aayavika [67].

AIAITA YYHAOY OZINOY ®OPTIOY

Yrapyer n vedbeon 611 o1 cvyypoves diareg apombody v ooteondpwon pEGE
me petaforkig rapaymyns 65vou POPTIon MOV TPOKUAEL TNV UTOUAKPUVOT) HETAAAMY
and ta 001@ pe oxond va avuotabuortel n o&dmra. Ta aroteiéopata peta-aviivong

£deilav a ypappiky ovoyénon petald tov aAlay®v 610 EKKpvopevo acPéotio xat

OTIC CAAAYES TOV EKKPIVOREVOU OEIVOL POPTION YMPIS OPMS va propody va anodeiovy

ot 10 aoPéotio autd mpoipyeTal and ta ootd [68]. Emiong, 1o yeyovog 6Tt cuotatika

mov mapiyovy 6EWO PopTio Omwg o1 TPWTEIVES, MOV PaiveTar 6Tt sival GPEMPES oTNV
OKEAETIKNY VYEiX aAdd Kot aAKOAIKG PETAAAG, OTMOC TO KAAO TOV QAIVETL va £XE1 JUKPO

Operog yevika, BEtouy vd apgioPriitnon av vrapyer oxéon mriag peTald SaTpoPiKon
O6&wvov poptiov Kt ™S ooteondpmanc [69].

“EK TOQN YETEPQN” AIATPO®IKA ITPOTYTIA




“EK TON YETEPON AIATPO®IKA ITPOTYTIA

Ahkeg pedétec mpoondainoay voa amotur@couwy TS dtpopikés cuvibees tov
detyparog mov peletoboay of CUYKEKPIREVE STPOQIKA TpOTLUMA TA Omoin Kol oTh
oUVEYELR cuayETioTNKay pe deiktec okeAeniknc vyeias. Tho cuykekpipuéva, dedopéva and
v pekérn Framingham é6eilav on dionta Pacopévn ota @podTa, To Adyavikd Kol Ta
SnunTpKd fTav TPOSTATENTIKY doov agopi v ootk pale otovg avdpes evd
dlra yapndn oe Opertikd ovotamikd Kot VYN O YAUKG CLOYRETIOTNKE PE Japnhn
ootk pdla 1600 ot avdpeg 0co kat o yovaike [70]. Iapopow eivar kat to Satpopikd
TPOTURO OTO OMOI0 KATEANEE PEALTY pe Selypa vyieic evijhikes Kopedtes, Me @ha Loy
Eva STpoPIke APOTLUTO WAOUGO GE YOAOKTOKOMIKG, (PoUTH Kol OAMKNS (heong

onunTplaka eoivetan va ovoyetiCeton Betika pe ™ okehetikn vyeia [71]. Medém oe

aypotikd tinbuepd aposppunvortauciakoy yovaikov ™ laroviag £6e15e 611 &va "vyieivd'




TPOTLTO, LUPUKTNPILOPEVO U VYNALS CLYKEVIPOOELS TPAGIVOV KUl OKOVPOV KITPIVOV
AQYAVIKOV, HAVITEPIOV, YaPIhV Kal OCTPUKOESOV, Kal @povutmv rapovordlel Detik

ovoygétion pe v BMD [72].

Emnpoclétmg, £xer perembei n enidpaon 1OV Y0pTOQUYIKOV SOTPOPIKOV
TPOTUIWV OTNV OKEAETIKY VYEia. O yoptopdayor mov cvpreptiapfavovy oty datpogn
TOUS Y Kat yaAa QaiveTal va £400V QUOIOAOYIKT] 0OTIKT Hala CLUYKPIVOUEVOL HE TOUS
un yoprogayovs [73]. Qotodco, g oYETIKG MO TPOCEATN avacKOTNoT KatéAnie oto
cvunépacpa 6Tt ta supHpata cuviBws vrootpilovy ™y vadbeon 6Tt o1 avotnpoi
LOPTOPAYOL £XOVV YUUNAOTEPT OCTIKT TUKVOTNTA Ad TOVS ) YopTopayoug [74].

A4  AIEPEYNHXH THY  X2XEXHY  TI'ENETIKQN
HTAPAI'ONTOQN ME TH YKEAETIKH YI'EIA




Oloéva Kal TEPITGOTEPES PEAETES TO TEAEVTRIO SIACTNHA, OE TAYKOGHIO EMAEDO,
Sevepyolv cLoYETIoES HETAE) SIATPOPIKAOV TPOTHRGV HE OOTIKOVS JEIKTES pE OKOTO TV
gipeon Kat ™V KadiEpmon SlTpoPIKGOY 0NYIOV TPOCTATELTIKOV Yi TV GKEAETIKY
vyeia. Ta péypr topa dedopéva cuveyilovy va avéavovrar Tpog avtijv v Katevbuvon,
®OTOG0 08 EAMNVIKO £minedo povo pia perém £wc topa npoonddnoe va apoceyyioel g
dratpogikec cuvifeieg tov AnBuopod Kat va Tig cuoyetioet pe v ootk pala.

Aappavovtag vaoym avtd 1o PPMoYpagiké Kevo, apyikos oKomds TS Tapodoag
EPELVIITIKNG  MEAETNG, E£lval O TPOCOIOPIOROS TOV  SIUTPOPIKOV  TPOTOAGV OV
axohovBovvrar and deiypa evnAikov Tov EAANVIKOD AANOLOHOY Kat 1) CUOYETION TOVS ME

00TIKOUG JEIKTES.

Emnitov, dedopévov 6t n ootk pdla eivar £va TOATAOKO YAPAKTPIOTIKO pE
woLp1 YEVETIKY Apodiddeon, N mapodoa perém emyepel va eEeTdoel £Gv 1 CVGYETION

OV TOAVHOPPIOHOL 1$597319 pe Tovg SEIKTEC OOTIKNG VAEPNXOTOHOYPUPIGS 7OV
avadeiybnke mpocpatwg, empPefudverar otov eAAnviko TAnbuopd.

Téhog, onpavtikn O£om Katéxouy ot CANAETIOPAGELS TV TUPUTAVE TAPAYOVIOV
Kivdivou petall toug, pe okord va diepevvnbel eav petafdiiovy 10 GuvolKO Kivouvo
Yy pewwpévn ootk pala kat tov Kivéuvo ywa epgavion ooteomdopmons. H peiém




110 TOV TPOCOLOPIGHO TV OLTPOPIKMV TPOTVAWMV YPTGILOTOMUTKE T) UVUAVOT|
oe xkopieg ovviot®oes (Principal Component Analysis, PCA). H PCA eivan
TOADTOPAYOVTIKY] TEYVIKY] WOV TPUAYMATONOEL EVOOOUVOYETIOES METAED TOV aPyIKAOV
petafintov-tpogipmv. ‘Etol, ypnoponoidvias aut ™ pédodo, ta Siatpo@ikd apdTuma
K@l Ol GUUTEPIPOPES OV TPOKVATOLV EIVAUL ACVOYETIOTA PETAED TOVS, MUPUKAURTOVINS
pHe auTéV TOV TPOmMO TO TWPOPAnua ™S ocvoyiniong TV cuviifov  SaTpPoPIKGV
petafintov. H opboydwvia neprotpoen (Varimax) ypnoponomidnke yia va avtinfovv ot
Péitiotec pn ovoyenilopeves ocwviotmoes (Satpogikd mpoétuna). O aplbuds tov
CUWVIGTOOMOV oL detnpiinkay arogaciotnke Pacel TOV TOGOGTON TS EPUNVEVOHEVIS

Sraxdpavons and Tig cvviotoes [64].

Movtéha amhig Kot TOAAGTANG YPUUMIKNG ROAWSPOUNONG (XPTMOIHOTOIOVTOG
toug  deikteg  0OTIKNG  vmepnyotopoypapiag ¢  eapmuéves  petafintic)
ipnoononinkay yua tov EAEYX0 Y GLYXLTIKOVS mapdyovies (nakia, Papog, vwyoc,
PAL) xat yw tov éheygo mbavodv aiiniemdpacemv petald tov  avelapmnrov
petafinrov (Satpopikd apotvra kar SNPs). To 6po otatiotikiic onuavukém)tag oe

OAeg TIC avavoelg opiotnke ©¢ p<0,05.
















