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Oe®pPNTIKO LITORABPO

Vv IDOTAON NMEPNOIAC TTPWTEIVIKNG TTPOCANYNS YIA TOV
Yeviko mAnGuvopuo: 0,8 g / kg XB.

v YynAortepn mpooAnwn (>0,8 g / kg IB) evepyeTikn yia:
Siatnpnon n/kKar avaxaition damoA&lag HLIKAG
Hadag ( ),
amoAeia Bapoug ( ).

v YNOO®EXIH OZINHI TE®PAX: AiaiTeC TTOL TTPOWOOLYV TNV
mapaywyn oewv (M.X. LITEPTTPWTEIVIKES) odnyovyv o€
ATTOMETAAA®ON TOL OKEAETOL & avénon TNG
ATTEKKPIONS AOPECTIOL HEC G TWV OLPWV...



YKOTTOG & £PELVNTIKN LITOOEON

Algpebvnon TNG CLOXETIONG Avaueoa
OTO EMITTESO TPWTEIVIKNG TPOTANYNS
& TNV OOTIKN TTLKVOTNTA.
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MeBodoAoyia

Toyxpovikn ueAeETn (UK Biobank).
n=502.628 aropa 40-70 eTadVv amo AyyAid, IkoTtia & OuaAia.

Alohoynon OKEAETIKNG LYEIAS: HETPNON OOCTIKNG
TTOKVOTNTAG TTEPVAG HECE OCTIKOL LITEPNXOMETPNTN
TOTTOL SAHARA (n=321.778).

Alatpoikn a&lohoynon: SIaSIKTLAKES AVAKANOEIG
240POL — ATTOKAEIOCHOC LITOKATAYPAPERDV ( )
& LITEPKATAYPAPERDV ( ) (n=12.189).

ATTOKAEIONOG XPOVIWG TACXOVI®WV KAl ATOMWV HE
eANITTN SeSopeva aflohoynong.



Table 1
Cohort descriptive characteristics by reported protein intake categories in all participants.

Category of daily protein intake (gkg ™ "day ")

Owverall = (L8 0.8-1.2 1.2-1.6 1.6-2.0 =20
Socio-demographics
Total, n 70,215 11,121 34,024 19,724 4481 865
Women, n (%) 39,066 (55.6) 5382 (48.4) 17,727 (52.1) 12,315 (62.4) 3069 (68.5) 573 (66.2)
Age (years) 55.2 (7.8) 55.0 (7.7) 55.5(7.7) 55.2 (7.8) 54.5 (8.00 53.0 (8.0)
Ethnicity, n (%)
Whire 68,637 (97.8) 10,838 (97.5) 33,409 (98.2) 19,273 (97.7) 4331 (96.7) 786 (90.9)
Black 364 (0.5) 77 (0.7) 147 (0.4) 91 (0.5) 26 (0.6) 23 (2.7)
South Asian 399 (0.6) 79(0.7) 171 (0.5) 104 (0.5) 32 (0.7) 13 (1.5)
Chinese 159 (0.2) 10 (0.1 41 (0.1) 56 (0.3) 32 (0.7) 20 (2.3)
124 (0.4

Mixed background

308 (0.4)
(i h 4H

59 (0.5)
& ()

92 {0.5)
(0 ((

24 (0.5)

9 (1.0}

ATopa P T TPGWTEIVIKN TPOOANWN &ixav | nAikia, |
Bapog, T ocwuartikn SpaocTtneioTnTa & T MPOTANnYN
EVEPYEIAG, aoPeoTiOL KAl KAAiOL.

Body weight (kg) 76.1 (14.8)

85.8 (16.5)

78.0 (13.5)

70.2 (11.9)

65.8 (11.9)

64.1 (13.0)

Heel BMD {gfm_z} 0.551 (0.130) 0.600 (0.137) 0.552 (0.129) 0.544 (0.128) 0.545 (0.131) 0.551 (0.142)

Total sedentary time (hoursday ') 4.9 (2.1) 5.2 (2.3) 4.9(2.1) 4.6 (2.0) 4.5 (2.0) 45(2.1)

Total PA (MET-minwk ™ ') 2345.1 (2971.1) 2197.2 (3114.5) 22787 (2890.1) 2459.8 (2958.4) 25091.3 (2994.0) 2970.2 (3985.3)

Handgrip strength (kg) 32.2(10.7) 33.7 (10.9) 32.9 (10.8) 30.8 (10.2) 29.7 (9.9) 29.7 (10.6)
Dietary intake

Total energy intake (keal-day ') 2169.6 (547.1) 1797.9 (424.5) 2093.5 (470.6) 2373.6 (533.9) 2639.4 (591.9) 2855.0 (622.5)

Fruit & vegetable intake (portionsday ") 4.2(2.3) 4.1 (2.4) 4.2 (2.2) 43(2.2) 4.4 (2.4) 4.6 (2.7)

Alcohol intake (gday ") 2.7 (1.4) 2.8 (1.5) 26 (1.49) 2.6 (1.4) 2.8 (1.4) 2,9 (1.5)

Protein intake (% of TE) 15.5 (3.3) 13.1 (2.9) 15.3 (3.0) 16.5 (3.1) 17.8 (3.5) 20.4 (4.5)

Fat intake (% of TE) 32.3 (6.4) 31.3(7.1) 32.1 (6.3) 32.8 (6.1) 33.3 (6.4) 33.5 (6.6)

Carbohydrate intake (% of TE) 47.0 (7.8) 49.2 (8.5) 47.1 (7.5) 46.1 (7.4) 45.0 (7.8) 42.2 (9.0)

Calcium intake (mg-day ') 978.1 (328.3) 778.5 (242.2) 936.4 (278.1) 1088.0 (355.6) 1243.8 (408.4) 1298.4 (444.2)

Potassium intake (mg-day ™ D 3772.8 (1050.8) 3025.0 (825.4) 3624.0 (B67.6) 4172.7 (1013.9) 4726.8 (1219.6) 5180.2 (1311.5)

Data presented as mean (SD) or % (n) for continuous and categorical variables as appropriate. TE: total energy intake; SD: standard deviation; MET: metabolic

equivalent; BMD: bone mineral density.
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]
Association between protein intake and BMD.
Total N B-coefficient (95%CI) p-Value
Men
Model 0 31,149 —0.009 (—0.137; —0.004) 0.001
Model 1 31,149 —0.010 (—0.015; —0.005) < 0.0001
Model 2 31,149 0.008 (0.000; 0.015) 0.044
Women
Model 0 39,066 —0.004 (—0.008; —0.001) 0.017

Model 1 39,066 —0.005 (—0.008; —0.001) 0.005
Model 2 39,066 0.010 (0.005; 0.015) < 0.0001

Model 0 = unadjusted. Model 1 = adjusted for age, ethnicity and Townsend score.
Model 2 = model 1 + adjusted for smoking, body weight, physical activity, grip
strength, sedentary behaviours, total energy intake, alcohol intake, fruit and
vegetable intake, calcium intake and potassium intake.
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(A) Men (B) Women
0.64+ 0.58-
o™ 0.62- N 0.56-
~ N 0.56
L2 L
S 0.60- O (.54-
a a
= =
@ 0.58- @ 0.52-
o ]
- ar
2 0.56- = 0.50-
0.54 0.48

<[';.B 0.8:1.2 1.2:1.6 1.6-2.0 >2.0 <0.8 0.8-1.2 1.21.6 1.6-20 >2.0
Protein intake (g/kg/day) Protein intake (g/kg/day)

Heel BMD by protein intake in men (A) and women (B). Data presented as adjusted
mean and their 95%CIl. Analyses are adjusted for age, ethnicity, Townsend score,
smoking, body weight, physical activity, sedentary behaviours, total energy intake,
alcohol intake, fruit and vegetable intake, calcium intake and potassium intake.
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Men Total N B-coefficient (95%CI) p-value
<54 years 11,504 0.010 (-0.001; 0.021) 0.082
54-61 years 10,644 0.004 (-0.010; 0.017) 0.563
>61 years 9,001 0.009 (-0.006; 0.024) 0.253
Women

<54 years 17,146 0.008 (0.000; 0.016) 0.030
54-61 years 13,470 0.014 (0.005; 0.023) 0.003
>61 years 8,450 0.012 (0.000; 0.024) 0.044

Adjusted for ethnicity, Townsend score, smoking, body weight, physical activity,
grip strength, sedentary behaviours, total energy intake, alcohol intake, fruit and
vegetable intake, calcium intake and potassium intake.



JOUTTEQACHATO
]

Vv H mTpTEVIKN mpooAnywn ouvoxetietal OeTIKa ME
TNV OCTIKN TTOUKVOTNTA.

— TOAAATAaocIaouog & Siagpoporoinon
0OTEOPAACTAOV, OCTIKN avanTuén

— MEI®ON OOTIKNG Amodounong

NNpoooxn o& avopB060&ec "aAKaAIKkeS" SiaiTeg. ..

v AlapopEC avaloya e pLAO Kal NAIKIC;

v Emiépaon mnyov mpwTeivedVv (JIKES VS (PUTIKES) &
OULYKEKPIMEV®V AUIVOEEDV;



[MP®TEIVES & OKEAETIKN LYEIA
]

Am J Clin Nutr. 2017 Jun;105(6):1528-1543. doi: 10.3945/ajcn.116.145110.

Dietary protein and bone health: a systematic review and meta-
analysis from the National Osteoporosis Foundation.

J Am Coll Nutr. 2017 Aug;36(6):481-496. doi: 10.1080/07315724.2017.1322924.

Dietary Protein Intake above the Current RDA and Bone Health: A
Systematic Review and Meta-Analysis.

METAAVAALOEIC TIPOOTITIKG®V & TTAPEUPATIKGOV HEAETRV

H av§nuévn mpwTeivikn mpooAnyn cvoxeri¢eral pe pikpn 1

TNS OOCTIKNG TTUKVOTNTAG & | TOL KIVOLVOL KATAYHAT®V.



https://www.ncbi.nlm.nih.gov/pubmed/?term=Dietary+protein+and+bone+health:+a+systematic+review+and+meta-analysis+from+the+National+Osteoporosis+Foundation

[MP®TEIVES & OKEAETIKN LYEIA
]

Osteoporos Int. 2018 Sep;29(9):1933-1948. doi: 10.1007/s00198-018-4534-5.

Benefits and safety of dietary protein for bone health - an expert
consensus paper endorsed by the European Society for Clinical and
Economical Aspects of Osteoporosis, Osteoarthritis, and Musculoskeletal
Diseases and by the International Osteoporosis Foundation.

H avemapKkng mMPWTEIVIKN TPOoANWN

gival mo emPBAAPNG yIa TN OKEANETIKN LYEIA OE
oLYKPION ME TNV av&nuEvN.



https://www.ncbi.nlm.nih.gov/pubmed/29740667

ATtAeia PApouC & OKEAETIKN LYEIO

Am J Clin Nutr. 2019 Feb 1;109(2):478-486. doi: 10.1093/ajcn/nqy237.

Original Research Communications GEN)

Effect of a hypocaloric, nutritionally complete, higher-protein meal plan
on bone density and quality in older adults with obesity: a randomized
trial

. I ] ¥ 1
Ashley A Weaver,! Denise K Houston,” Sue A Shapses, ¥ Mary F Lyles,” Rebecca M Henderson,”> Daniel P Beavers,* Arlynn
C Baker,! and Kristen M Beavers’

' Department of Biomedical Engineering, Wake Forest School of Medicine, Winston-Salem, NC; 2 Department of Internal Medicine, Section on Gerontology and
Geriatric Medicine; * Department of Nutritional Sciences; *Department of Biostatistical Sciences, Rutgers University, New Brunswick, NJ; and ° Department
of Health and Exercise Science, Wake Forest University, Winston-5alem, NC



Oe®pPNTIKO LITORABPO
_

v H maxvoapkia ovoxerifetar ge avfnuévo Kivéuvo
voonpotntac & OvnoigoTnNTag Kal EPTTAEKETAl OTNV
mMaboyEvela TNG OCTEOTTOPWONG.

v H amoAaa Papouvg odnyei o€ pEIOON TNG OOCTIKNG
TTLOKVOTNTAG & av&avel Tov KivoLuvo KATAYHAT®V, 16i6¢
o0& NAIKIOUEVA AaToua...

10% — 1-4% amwA&ia 0GTIKAG TTUKVOTNTAG

Vv Amaitovvral oTPATNYIKEG-XEIPIOHOI Yyia Tn SiapuAaén
TNG OOTIKNG LYEIAC KATA TNV aATM®A&ld PApouvg Oe
LITEPPaApa Kal Taxvoapka AaTouaq.



YKOTTOG & £PELVNTIKN LITOOEON
_

Aigpebvnon TNG emMidpaong HIAG ICOPPOTINHEVNG,

LITEPTTPWTEIVIKNG, LITOOEPMISIKNG SialTag, o¢
oxéon ME Hia 1000gpHISIKNA SiaiTa, oTNV OOTIKN

TOIOTNTA NAIKIOHEVV TTAXVOAPKGYV.

@@ Pr,Ca & vitD



MeBodoAoyia

T
\V/ 6-HUnvn TOXAIOTTOINUEVN EAEYXOMEVN KAIVIKNA SOKIMN.
Vv N=96 aropa 65-80 etV & AMI 30-40 kg/m2:

opada amwAeiag BAapoug:

(12 CLUPBOLAELTIKEG OLVESPIEC HE SIAITOAOYO).

opada oTaBepoL PAPOLG: ATTAEC CLHPBOLAELS LYIEIVOD
TPOTTOL {WNC (T1.X. LYING YNEAvoNn).

v AloAoynon OKEAETIKNG ULYEIAG: HMETPEPNON OOCTIKNG
TTOKVOTNTAG OAIKOU I0XIOL, ALXEVA HNPEIAioOL 00TOL &
00 PLIKNG Hoipag & TBS L1-L4 peow DEXA.



TABLE 1

Baseline descriptive characteristics of randomly assigned participants according to treatment group'

Weight-loss group

Weight-stable group

Overall (n = 96) (n=47) (n=49)
Age,y 70.3 £ 3.7 714 9 69.2 - 3.1
Female, n (%) 71 (74.0) 36 (7 3.5)
Race, n (%)
African American 13(16.5)
Caucasian - 66 + 04 kg 36 (13.5)
B weight, k v 0= 12,
i (- 8.6% + 0.4% apxikol IB) WS Fey
Self-reported physical activity, min/ 54 - 175
DXA-acquired bone outcomes
Total hip BMD, g/cm? 1.016 £ 0.160 1.016 £+ 0.145  _
Femoral neck BMD, g/cm? 0.941 + 0.142 0.934 + 0.133 0.2+0.5 kg
Lumbar spine (L1-L4) BMD, g/cm? 1.287 £ 0.246 1.321 £ 0.267 1.254 + 0.222
TBS, lumbar spine 1.398 + 0.109 1.386 + 0.112 1.409 £+ 0.106
T-score
Total 0.375 + 1.106 0.38° £+ 1.062 0.368 + 1.1 79
Femoral neck 0.599 = 1.107 >
Lumbar spine (L1-L4) 2.082 &+ 2.165
Osteopenia, n (%) 10 (10.5) DR e,
Partially degraded TBS, n (%) 22 (26.8) 5 23.1) 13 (30.2)
Degraded TBS, n (%) 4(4.9) 4(10.3) 0(0.0)

''Values are means + SDs unless otherwise indicated. BMD, bone mineral density; DXA, dual-energy X-ray

absorptiometry; TBS, trabecular bone score.
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Baseline 3 months 6 months

Treatment effect on DEXA-acquired total hip BDM and femoral neck BMD.
Values are means (95% ClIs) and generated using a mixed-model fit with treatment, time, and
treatment x time interaction, adjusted for baseline values of the outcome and gender.
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Baseline 3 months 6 months

Treatment effect on DEXA-acquired lumbar spine BMD (g/cm?) and TBS.
Values are means (95% Cls) and generated using a mixed-model fit with treatment, time, and
treatment x time interaction, adjusted for baseline values of the outcome and gender.



JOUTTEQACHATO
_
Vv H evioxpon TnNG MPXTEIVIKNG TPOOCANWNS, ME

mapaAAnAn Siatnpnon emapkovg mMPooAnwng Ca
& vit D Kata Tnv amwA&ia BApoug:

ATTOTPETTEI TN MEION TNS OCTIKNG TTUKVOTNTAG
BEATIOVEI TN HIKPO-APXITEKTOVIKN TV OCTWV
Vv MiIa 100pPOTINHEVN EAAPPEI®S LITEPTTPGWTEIVIKN
Siaita HTTOPEl Vva Bonénoel maxvoapka

NAIKIOHEVA ATOMA VA SIATNPNOOLV TN OKEAETIKN
TOLG LYEIA KATA TNV ATTOAEIA BPAPOLG.



ATTOAEIO BPAPOLGC & OKEAETIKN LYEIO
]

J Nutr Gerontol Geriatr. 2019 Feb 22:1-15. doi: 10.1080/21551197.2018.1564721.

Weight Loss-Induced Reduction of Bone Mineral Density in Older
Adults with Obesity.

§ H am@A&ia Bapouvg oe maxboapka NAIKIOHEVA ATOMA HEIVE
TNV OOTIKR TLUKvOoTNTAd & avfdavel Tov KivOLuvo KATAYHATWV
gumadeiag (UnE1aiov ooTOL, TTLEAOL & BpPaxioviov ooToL).

ITPATNYIKES AVTIOTABUIONG ATTAEIAG OOTOL:
AcopBioTio & Vit D (ue mapaAAnAn emapkn mpdoAnyn Aimroug)
MpwTEiveS (evioxvon oe oxion ue RDA, >0,8 g/ kg IB)

Aoknon (16ieg pe avriotdosg - 1 IGF-1, mpooTtacia puikng palag)



dpovTta-Aaxavika & oKEAETIKN LYEIA

Br J Nutr. 2018 Sep;120(5):500-507. doi: 10.1017/50007114518001642.

British fournal of Nutrition, page 1 of 8 doi:10.1017/S0007114518001642
© The Authors 2018

Depletion and repletion of fruit and vegetable intake alters serum bone
turnover markers: a 28-week single-arm experimental feeding intervention

Jay J. Cao'*, Leah D. Whigham"* and Lisa Jahns'*

YUS Department of Agriculture, Agricultural Research Service, Grand Forks Human Nutrition Research Center, Grand Forks,
ND 58202, USA
“Paso del Norte Institute Sfor Healthy Living, El Paso, TX 79901, USA



Oe®pPNTIKO LITORABPO

v Ta ¢gpolTa & Ta Aaxavika amoTeéAoLV AvATTOOTIACTO
KOMMATI HIAG ICOPPOTTNHEVNG SIaTPOPNG.

v Ta ¢ppovTa & Ta Aaxavika:

§ 8&V TEPIEXOLV CLOTATIKA TTOL TTAPASOOIAKA EXOLV
OewpnOei amapaitnTa yia Ta oorta (m.X. acPeoTio,
Birapivn D & MPWTEIVEG). ..

§ OULMPAAAOLY OTNV KATATTOAEUNOT TOL OELISGTIKOL
OTPES, TS PAEYHOVNG Kal TNG OXETICOMEVNGS ME TN
Siaita petaPoAikne oéiwonc, TMAPAYOVTIEG TTOL
EmMSPOLYV APVNTIKA OTN OKEAETIKN LYEIQ.



YKOTTOG & £PELVNTIKN LITOOEON

Aligpevvnon NG EmMdpaong TnNG
EKUN&EVIONG Kal TGS EvioXvong TNG

KAQTavaA®ong ¢ppoLTOV & AaXAVIK®V
o0& SEIKTEC OOTIKOVL HETABOAIOHOV.

&0
i



MeBodoAloyia

V' 7-pnvn KAIVIKN doKiun. Depletion-1
6-week (Restricted food list)

Vv n=29 aropa 18-65 €TV &

AMZL 19-30 kg/mz2. 4-6 @A./nuipa

High fruit and vegetables

v Aflohoynon SEIKT®V 00TIKOL 8-week (Experimental diet)
HETABOAICHOL OPOL:
§ 00TeOKAATivVN

§  AAKAAIKN POPATACH (BAP)

§  IVOOULAIVOMIMNTIKOG avénTIKOG
mapayovrag — 1 (IGF-1)

§ KAPPOELTEAIKO TENOTTEMTTISIO (CTX)

§ 0&ivn pwoparaon aveeKTIKn
oTnVv TaPTATn (TRAP)

Depletion-2
6-week (Restricted food list)

Repletion
8-week (Return to usual diet)
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Table 1. Characteristics and blood measurements of the study participants after an overnight fast”
(Mean values with their standard errors; n 29 (nine male and twenty female))

Depletion-1 High fruit and vegetable Depletion-2 Repletion
Baseline (6 weeks) (8 weeks) (6 weeks) (8 weeks)
Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM
Age (years) 32.1 2.5
Weight {kgg 69-5 23 1 I I
BMI (ka/m=) 236 06
Fat mass (kg) 1707 11
Fat-free mass (kg) 508 22
Fat percentage 253 16
Alanine aminotransferase (nkat/) 318 52 ' ', v ¥
Aspartie aminotransiessse (el M @ Kaportevoeidn opou: 6¢IkTnG a§iohoynong 1N
Glucose (mg/di)t 89.4° 16 : :
Insulin (pmol) 556 132 TTPOOKOAANCONG TO TIPGWOTOKOAAO
High-sensitivity C-reactive protein (mg/l) 2-4 06
Cholesteral (mg/dlyt 167.3° 5.4
HOL (mg/dl)t 60-3" 2.0 . g . 19 §1.3° .
LDL (mg/di)t 90-5° 4.8 100-5° 60 so- 128 63 99-5* 60 96.5° 64
x Ml H-H F- H1-4 3 H1-9 B H)- Fi- HE- 6 Fi-H

arntane {umal/1)
B-Carotene (umol/l)
A-Cryptoxanthin (pmolf)

#0223 Mean values with unlike superscript letters were significantly different, P<0-05, among phases.

* Repeated-measures ANOVA where subject was a random effect was used to test for changes over phases of the study in blood parameters. Tukey contrasts were used for post
hoc comparisons of means,

1 To convert glucose in mg/dl to mmold, multiply by 0-0555; to convert cholesterol, HOL and LDL in mg/dl to mmel, multiply by 0-0252; to convert TAG in mg/dl to mmold, multiply by 0-0113.



Table 2. Nutrient intakes of the study participants®
(Mean values with their standard errors)

Baselinet Depletion-11 (6 weeks) High fruit and vegetablest (8 weeks) Depletion-21 (6 weeks) Repletiont (8 weeks)
Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM

Energy (kJ) 9958 628 8803 389 8234 63 8887 506 8410 481

Energy (kcal) 2380 150 2104 93 1968 15 2124 121 2010 115

Protein (g) 89.4 &1 816 4.1 920 4.9 861 4-6 832 4-6
Carbohydrate (g) 287 17 264 14 284 12 261 15-4 246 16-2
Fat (g) 959 83 805 4.5 561 39 833 6-2 776 59
Fibre (g) 188 1-4 160 11 292 1.7 164 14 184 1-2
Ca (g) 1174 134 1064 91 1914 139 1129 118 1199 129

Cu dma 4 (. . (. .0 (1. . (). . (-1

H avénon TN KatavaA®wong ¢eoLT®V & AaXAVIKG®V
OLOXETIOTNKE HE LYNAOTEPN TIPOTANYN PULTIKAV IVQYV,
Birapivayv B, C, A, E, @UAAIKOD 0€£0G, KAAIOL, KATT.

Thiamin (mg) 20 02 17 01 20 0-2 1-8 01 1-8 02
Riboflavin (mg) 2.7 02 23 01 28 0-2 2-5 02 2-5 02
Miacin (mg) 26-9 19 24.6 1-3 287 4.4 267 18 26-8 241
Vitamin Bg (mg) 2.2 02 1.9 01 33 0-4 21 0.2 23 0.2
Folate (pg) 505 46 403 26 7 125 432 3 486 456
Vitamin Bz (ug) 57 06 52 0.4 85 13 58 05 61 06
Total carotenoids (mg)§ 11-5 1-2 14 0.2 623 09 1-5 0-4 9-0 1-0
PRAL (mEg) 195 4-6 21-3 28 -16-7 53 224 28 14-2 35

* Estimated based on the US Department of Agriculture National Mutrient Database for Standard Reference, release 239,

1 On the basis of a 3-d diet record; n 29 (nine male and twenty female).

t Experimental diet; n 7 (calculated from 7-d rotating menu based on the US Department of Agriculture Mational Nutrient Database for Standard Reference, release 23%%).

§ Calculated and reported!™®.

Il Calculated based on the formula developed by Remer et al®" a5 PRAL (mEg/d) = (rmg P/d = 0-0366) + (g protein/d x 0-4888) - (mg K/d = 0-0205) - (mg Ca'd = 0-0125) — (mg Mg
d = 0.0263).




AtroTeAeouara

AEIKTEC OOTIKOL OXNUATIOHOL

ns ns

(A) {B}ma _ ©
160 | =
gi 140 ¢ §=
%5 — £ 1207 <
g = _ 2
1 — :
5 = Yl [ L
58 — & 60} g
—— E
gs = 40 | 5
= 20 + ]
— 0
@“

Fig. 2. Changes in serum bone formation markers in response to depletion and repletion of fruit and vegetables (FV). (a) Bone-specific alkaline phosphatase,
(b) insulin-like growth factor 1 (IGF-1) and (c) osteocalcin. Values are means with their standard errors represented by vertical bars. Effects of dietary treatments on
blood variables were analysed by using repeated-measures ANOVA (JMP, version 9.0.0; SAS Institute, Inc.), where subject was a random effect. Tukey contrasts were
used for post hoc comparisons of means. *°° Mean values with unlike superscript letters were significantly different (P <0-05).
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Fig. 3. Changes in serum bone resorption markers in response to depletion and repletion of fruit and vegetables. (a) Carboxyterminal cross-linking telopeptide (CTX),
(b) tartrate-resistant acid phosphatase (TRAP). Values are means with their standard errors represented by vertical bars. Effects of dietary treatments on blood
variables were analysed by using repeated-measures ANOVA (JMF, version 9.0.0; SAS Institute, Inc.), where subject was a random effect. Tukey conftrasts were used
for post hoc comparisons of means. *° Mean values with unlike superscript letters were significantly different (P < 0.05).
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v To meplexopevo 1nG Siaitag oe ppoLTa & Aaxavika
ernpPealel TOLG SEIKTEC OOTIKOL HETABOAICHOV:

Aiaita | og ¢ppoLTa & Aaxavika: | BAP & 1 CTX
Aiaita T og ¢ppoLTa & Aaxavika: T BAP & | CTX

— | amékkpiong Ca
— | o. oTpeC & PAEYHOVAS
v H KaravaAwon ¢ppoLTeV & AaXAVIK®V OTAd OLVICTWMEVA

EMTESa YIa TOV YEVIKO TTANOLOMO (- ) €ival
ELEPYETIKN YIA TN OKEAETIKN LYEIQ.



dpovTta-Aaxavika & oKEAETIKN LYEIO
_

Food Funct. 2018 May 23;9(5):2607-2616. doi: 10.1039/c8fo00205c.

Fruit and vegetable consumption and the risk of postmenopausal
osteoporosis: a meta-analysis of observational studies.

Complement Ther Med. 2019 Feb;42:302-311. doi: 10.1016/j.ctim.2018.11.026.

Can increasing the prevalence of vegetable-based diets lower
the risk of osteoporosis In postmenopausal subjects? A
systematic review with meta-analysis of the literature.

MeTaavaALoEIG EMISNUIOAOYIKGDV HEAETDV

H avénuévn KaravaAwon ¢ppoLT®V & AAXAVIK®V CLVOXETIZETAl ME |
moavoTnTa mMapoLoIAg HETEUUNVOTTALOIAKNG OCTEOTTOPWONG.
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Am J Clin Nutr. 2018 Sep 1;108(3):633-640. doi: 10.1093/ajcn/nqy122.

s
A Mediterranean-like dietary pattern with vitamin D3 (10 pg/d) <

supplements reduced the rate of bone loss in older Europeans with
osteoporosis at baseline: results of a 1-y randomized controlled trial

Amy Jennings,! Kevin D Cashman,” Rachel Gillings,” Aedin Cassidy,’ Jonathan Tang,’ William Fraser,’
Kirsten G me’ing,‘j George LJ Hull * Agnes AM Berendsen,? Lisette CPGM de Groot,* Barbara Pietruszka,”
Elzbieta Wierzbicka,” Rita Ostan,® Alberto Bazzocchi,® Giuseppe Battista,” Elodie Caumon,” Nathalie Meunier,’
Corinne Malpuech-Brugére,'” Claudio Franceschi,"' Aurelia Santoro,®” and Susan J Fairweather-Tait'

I Department of Nutrition and Preventive Medicine, Norwich Medical School, University of East Anglia, Norwich, United Kingdom: *Cork Center for Vitamin
D and Nutrition Research, School of Food and Nutritional Sciences; *Department of Medicine, University College Cork, Cork, Ireland; *Division of Human
Nutrition, Wageningen University, Netherlands; ?Department of Human Nutrition, Warsaw University of Life Sciences (WULS-SGGW), Warsaw, Poland:
“Interdepartmental Center “L Galvani™; "Department of Experimental, Diagnostic, and Speciality Medicine, Alma Mater Studorium, University of Bologna,
Bologna, Italy; *Diagnostic and Interventional Radiology, “Rizzoli” Orthopedic Institute, Bologna, Italy; *Centre Hospitalier Universitaire; ""Université
Clermont Auvergne, Institut National de la Recherche Agronomique (INRA), Unité de Nutrition Humaine, Centre de Recherches en Nutrition Humaine
(CRNH) d’ Auvergne, Clermont-Ferrand, France; and ' Institute of Neurological Sciences (IRCCS), Bologna, Italy
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v H MA armoteAel éva amo 1A IO KAAQ HEAETNMEVA
S1aTPOPIKA TTPOTLTTA, HE OTNUAVTIKA OgEAN LYEIAG:

| @vnolyotnTa amod oAa ta aitia, CVD & KapkKivo

| emimTon KapSIoPETABOAIKG®V VOONHATWV & EMITTAOK®V
(CVD, pyetaPoAiko obvépopo, Siapnrng & vmépraon)

| emimTon maxvoapkiag & KAALTEPOG EAEYXOS Bapoug

v Kapia mapepPartikn HEAETN Sev £xel Sigpevvnoel TNV
emidpaon ™nG MA oTnv ooTIKNn vyeia (evOEXOMEV®G
AOY® avaykng Siapkelag mapéufaong yia 21 £1o¢ yia
avixvevon SIaPpopwV T& OCTIKN TTLUKVOTNTA)...



YKOTTOG & £PELVNTIKN LITOOEON

Aigpgovnon TnG emidpaong

uiag MeooyelakoL TOTTOL SialItag oTnv
OOTIKN LYEIA NAIKIOHEVGDV ATOH®V.




MeBodoAoyia

Vv 12-ynvn TLUXAIOTIOINMEVN EAEYXOMEVN KAIVIKN SOKIUN
(NU-AGE) o¢ 5 ELp®TTAIKES XWPEG.

Vv n=1,294 aropa 65-80 eT®V:

opada MA:
(9 OULHUPOULAELTIKEG OLVESPIEG ME
SiaitoAoyo) &
&

oHAda EAEYXOUL: PLAAASIA PE SIATPOPIKES CLUPOLAELG.
v Aflohoynon OKeEAETIKNG vLy&iag: METPNON OAIKNG

OOTIKNG TLKVOTNTAG O®UHATOG, aLXEVA HnPlaiov
00TOL & 0OPLIKNG HoiPAG HETow DEXA.



AtroTeAeouara
N

TABLE 1
Baseline characteristics of the NU-AGE study participants according to intervention group'

Intervention diet Control diet
Characteristic Total n Value Total n Value P
Female sex, n (%) 632 363 (57.4) 644 356 (55.3) 0.437
Age.y 632 70.7 £+ 4.1 643 7.1 £ 39 0.046
BMI, kg/m? 26.9 £+ 4.2 643 0.492
Calcium intakes, g/d (1.361
Lumbar spine BMD, g/em? 0.553
Femoral neck BMD, g/em? 0.328
Whole-body BMD, g/em?® 0.963
Osteoporosis (yes), n (%) 27(7.2) 380 0.370
PYD (creatinine adjusted), nmol/mmaol 612 240 £ 7.3 620 2437+ 7.5 (0,489
fDPD (creatinine adjusted), nmol/mmaol 612 6.1 £ 1.9 G619 6.2 + 2.0 0.636
fDPD (creatinine adjusted) to fPYD (creatinine adjusted) ratio 612 03 £ 0.1 619 03 £ 0.1 0,180
PTH, pg/mL 483 44.3 + 26.5 479 424 + 23.6 0.223
25(0OH)D, ng/mL 613 24.6 £ 9.1 619 248 £ 89 0.745

"Values are means = SD unless otherwise indicated. P values for between-group differences were assessed using independent sample t-tests or x 2 tests
for categorical data. BMD. bone mineral density; fDPD. free deoxypyridinoline; fPYD, free pyridinoline; NU-AGE, New Dietary Strategies Addressing the
Specific Needs of the Elderly Population for Healthy Aging in Europe: PTH, parathyroid hormone; 25(OH)D, 25-hydroxyvitamin D,
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MA: 1 25(OH)D

TABLE 3
Mean difference in bone biomarkers after 1 y of follow-up in the intervention and control diet groups'
Intervention Control P
All participants
PYD, nmol/mmaol
" a5l 563
Baseline 23.1(22.6,23.7) 23.60(23.0,24.1)
ly 23.6(23.1, 24.2) 23.6(23.1,24.2)
Change 0.5 (0.0, 1.00 0.1 (=04, 0.6) 1.000
fDPD, nmol/mmol
" 551 560
Baseline .88 (3.74, 6.01) 6.02 (5.88, 6.15)
ly 2.99(5.85,6.12) 3.93 (5.80, 6.07)
Change 0.1 (0.0, 0.2) =0.1 (=02, 0.0 0.208
Free fDPD to (PYD ratio
" 354 363
Baseline 0.26(0.25, 0.26) 0.25(0.25,0.26)
ly 0.25(0.25, 0.26) 0.25 (0.25, 0.26)
Change 0.00 (=0.01, 0.00) 0.00 (=001, 0,00} 1.000
PTH, pg/mL
" 468 467
Baseline 40.7 (38.7, 42.8) 38.5(306.5, 40.5)
ly 39.4(37.3,41.4) 42,4 (40.2, 44.5)
Change —14(-3.1,04) 390(2.1,56)
25(0OH)D, ng/mL
" 548 562
Baseline 24.6(24.0, 25.3) 24.1(23.5, 24.8)
ly 29,1 (28.4, 29.8) 24.6(24.0, 25.2)
Change 4.5(39,5.1) 0.5 (=01, L.y

MA: | PTH
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Mean difference in BMD after | v of follow-up in the intervention and control diet groups'

TOUVOAIKO &siyua

Imtervention Control
Lumbar spine BMD, gfem?® |
n 338 325
Baseline 1060 (1042, 1.078) 1045 (1026, 1.063)
Iy 1.065 (1047, 1.084) 1.049 (1.030, 1.067)
Change 0,005 (0,002, 0.009) 0,004 (0,000, 0.007)
Femoral neck BMD, glem?
n 342 326

Baseline
Iy
Change
Whole-body BMD, glem?
n
Baseline
Iy
Change

0.820 (0,807, 0.833)
0.816 (0804, 0.829)

—0.004 {—0.006, —0.001)

551
1099 {1,090, 1.107)
1098 (1,089, 1.106)

= 0001 {—0.003, 0.000)

(L809 (0,796, 0.822)
(L804 (0,791, 0.817)
—(L005 (—0u0E, —0.002)

557
1.092 (1084, 1.101)
1.091 (1.082, 1.099)
—0.002 (—0,003, 0,000}

OoTeommopwOoN

_

Lumbar spine BMD, glem®
n
Baseline
Iy
Change
Femoral neck BMD, glem?
n
Baseline
Ly
Change
Whole-body BMD, glem?
"
Baseline

Ly

25
0.770 (0.743, 0.797)
0.782 (0.755, 0.810)
0.012 (0,001, 0.024)

24
0.649 (0.624, 0.673)
0.657 (0.633, 0.681)

0.008 (—0.001, 0.018)

20
0,883 (0.867, 0.899)
0,885 (0.869, 0.901)

0.002 (—0.004, 0.008)

i3
(L.768 (0,745, 0.791)
(.779 (0,755, 0L.802)
CLOTT (0.001, 0.021)

30
0,635 (0.614, 0.656)
0.625 (0.605, 0.646)
—0.009 (—0.018, —0.001)

22
0.856 (0.841, 0.870)
0,860 (1846, 0.875)
0.005 (—0.001, 0.011)

Change

MA: 1 00TIKN

TTOKVOTNTA OTOV ALXEva

TOL UNPEIAioL 0oTOL
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v Mia Meooyeiakob TOTToL SialITa o CLVOLACHO ME
TN COUTTANPWHATIKA Xopnynon Vit D:

Sev  &xal kapia emidpaon oOTNV  OOTIKN
TTOKVOTNTA LYIWV ATOHG®YV,

WOTOOO0 HEIDVEI TOV PLOHO ATTOAELIAC OOTOL
OTOV ALXEVA TOL MNPEIAIOL OOTOL O€& ATOMA ME
OOTEOTTOPWON.

v H MA amortelei &va KataAAnAo SiaTtpogpiko
TTEOTLITO YIA TNV TPOCTACIA TNG OKEAETIKNG LYEIAG
Ot QTOHUA PE OCTEOTTOPWON.
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Nutrients. 2018 Dec 5;10(12). pii: E1922. doi: 10.3390/nu10121922.

Dietary Patterns, Bone Mineral Density, and Risk of Fractures: A
Systematic Review and Meta-Analysis.
Adv Nutr. 2019 Mar 1;10(2):219-236. doi: 10.1093/advances/nmy073.

Dietary Patterns in Relation to Low Bone Mineral Density and
Fracture Risk: A Systematic Review and Meta-Analysis.

MeTaavaAlLoEIG EMSNUIOAOYIK®V HEAETDV

"TuVETA-LYIEIVA" S1aTPOPIKA TTPOTLTTA SPOLYV TTPOOCTATELTIKA EVR
Ta "ALTIKOL TOTTOL" APVNTIKA OTN OKEAETIKN LYEIA.
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“My bones are getting softer, but my arteries
are getting harder so it balances out.”

EuxapioT® yia TNV mMpoooxn oag
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