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Ko édam? Kas par to jazina? Piena produktu nozime osteoporozes
terapija

Piena (un citi) produkti un kaulu veseliba

Laila Meija
Asoc.prof. RSU Sporta un uztura katedra
Dietologe PKUS un Capital Clinic Riga



* Cochrane Library / Medline

* Sistematiskie parskati / metaanalizes / vadlinijas
* 2010-2020

* Petijumi
2014 -2020

Osteoporosis/fracture
AND milk/dairy

AND risks

Adults

Osteoporosis
AND Nutrition



Marrow Space

W Water (45_500/0) Calcium (36%) from diary products

Phosphorus (17%) from dairy, meats, processed foods
Magnesium (0.8%) from green leafy vegetables, nuts,
/ whole grains, dairy

— Ash (30-35%)—

— Protein (10-15%)
>N — Fat (5-10%) Grutnieciba
Laktacija

e Zidaina periods

 Pubertate

Cortical Bone

* Menopauze

* Novecosanas

Weaver, C. M. (2017). Nutrition and bone health. Oral diseases, 23(4), 412-415.



Uzturvielas — kaulu masas veidoSanas /osteoporoze

Pamatuzturvielas

. - Tauki
K, vitamins
Olbaltumvielas

Mg
P Mikrouzturvielas
Kalcijs A
K D . -
vitamins
F C D
itas
Mn
Uztura paradumi
Cu 2
B Piena produkti B
Skiedrvielas C
Fe
Augli un darzeni C
7n g! f
C

. — - Kola u.c. kofeina saturoso dzérienu
K, A, C, B vit.(Bg, By, folati) hegativa iedarbiba

Alkohols D

The National osteoporosis Foundation’s position Position Paper, 2016

Weaver, C. M. (2017). Nutrition and bone health. Oral diseases, 23(4), 412-415.



PVO : uzturs un ar osteoporozi saistitie lGzumi

Pieradijumu | { risku Nav M risku
[imenis ietekmes

Parliecinosi D vitamins Liels alkohola patérins

Vecaki Kalcijs

cilveki Fiziskas aktivitates

lespéjams Fluors

(probable)

Vecaki

cilveki

Varbut Augli un darzeni Fosfors Liels sals daudzums

(possible) Merena alkohola Mazs olbaltumvielu daudzums (vecakiem cilvekiem)
lietoSana Liels olbaltumvielu daudzums

Sojas produkti

i Nni https: .who.int/nutrition/topics/5 lati trient/en/index25.html
K’ A’ C’ B v|tam|n|’ Zn’ Mn’ K ps://www.who.int/nutrition/topics/5_population_nutrient/en/index m
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Average dietary calcium intake (mg/d)

0 100 200 300 400 500 B <400 [ 400500 [ 500600 MM 6oo-7o0  700-800 [ 800-900 ~ 900-1000 [ > 1000

Annual incidence (rate/1000,000) . _
Giizas kaklina lazumi Kalcijs uztura

Hernlund, E., et.al. (2013). Osteoporosis in the European Union: medical management, epidemiology and economic burden. Archives of Osteoporosis
https.//www.iofbonehealth.org/facts-and-statistics/calcium-map



Hip Fracture Rate per

100,000 people Norway and Denmark worst score
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Kalcijs

* 1000 mg

* 1300 mg
<18g,
atkartotas grutniecibas

D vitamins

3-4 porcijas (+1)

Kefirs (piens) 2,5% 200 g 300 mg

Vajpiena biezpiens 200 g 380 mg

Siers 35 g 324 mg



Milk Versus Spinach
Absorption of Calcium

C a b | O p I e eJ a m T b a www.CalciumRichFoods.org

276 3

Rate of absorption

32 Brussels
Sprouts

Milk Spinach

Source: Heaney et al. Am J Clin Nutr 1988; 47: 707-09,

Spinatos - oksalati




Kalciys
Osteoporozes prevencija * Prieksdziedzera vezis
* Kaulu blivums * Preparati: 1 k-vask risks, MI risks

* Sievietes meonopauze eed R erre o o e
* Kolorektala adenoma, vézis * |uzsiik§anos
o Fe
* Holesterins o Tetraciklins
* Arteriala hipertensija (Ca uztura) *Zn
* Jauniem cilvékiem M g
* Svara zaudeSanai (vajpiena produkti)  Fitinskabe
* Preeklampsija * Aizcietéjumi

* Nierakmeni

Kalcijs + D vit:
. trukst uztura
. sanem osteoporozes terapiju

Harvey, N. C., et.al.C. (2017). The role of calcium supplementation in healthy musculoskeletal ageing: An expert consensus meeting of the European Society for Clinical and Economic Aspects of Osteoporosis, Osteoarthritis and
Musculoskeletal Diseases (ESCEQ) and the International Foundat. Osteoporosis International

Cormick, G., & Belizan, J. M. (2019). Calcium Intake and Health. Nutrients, 11(7), 1-16.

Yang, Chao, et al. "The Evidence and Controversy Between Dietary Calcium Intake and Calcium Supplementation and the Risk of Cardiovascular Disease: A Systematic Review and Meta-Analysis of Cohort Studies and Randomized
Controlled Trials." Journal of the American College of Nutrition (2019): 1-19.



Deaths from ischaemic heart disease

S

Adjusted hazard ratio

0 500 1000 1500 2000 2500
Cumulative dietary calcium intake (mg/day)

O'Keefe, James H., et al.
Nutritional strategies for skeletal and cardiovascular health: hard bones, soft arteries, rather than vice versa.

Open Heart 3.1 (2016) open heart

11 (49)



Optimals kalcija daudzums
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Country Cheese Consumption (kg Per Capita)

Belarus 111.09
1 Denmark 28.1
Ukraine 110.48
2 Iceland 27.7
Australia 105.76
New Zealand 105.26 3 Finland 273
Canada 76.64 4 France 27.2
United States * 68 5 Cypl'US 267
e o538 6 Germany 24.7
India 56.26
. - ol v - 7 Switzerland 22.2 . - e v -
. < 1os Piena pateérins (kg) gada / Siera paterins (kg) gada /
per capita 8 Netherlands 21.6 per capita
Russia 50.83
Argentina 39.63 9 Italy 21.5
Mexico 31.99 10 Austria 21.1
Japan L4l 1" Sweden 20.5
South Korea 30.61 12 Estonia 20
Taiwan 17.73
(13 Latvia 19.8
China 8.97
14 Norway 19.8
Philippines 0.9
0 20 40 60 80 100 120 15 Israel 18.9

Per capita consumption in kilograms



Osteoporosis is not related to the milk consumption

Per capita milk consumption, 2013
Average per capita milk consumption, measured in kilograms per person per year. This includes the milk

equivalents of dairy products made from milk ingredients, but excludes butter. Data is based on per capita food
supply at the consumer level, but does not account for food waste at the consumer level.

No data 50 kilograms 100 kilograms 150 kilograms 200 kilograms ~ >250 kilograms
— L T e —
Source: UN Food and Agricultural Organization (FAO) OurWorldInData.org/meat-and-seafood-production-consumption/ « CC BY

0 100 200 300 400 500
Annual incidence (rate/1000,000)

Hernlund, E., et.al. (2013). Osteoporosis in the European Union: medical management, epidemiology and economic burden. Archives of Osteoporosis



Piena produkti / kopéja mirstiba

1.34

— —— 95% confidence interval
Best fitting cubic spline -

750 g/d
1000g/ d

0.9

0 200 400 iy (glg)oo 800 1000 high / low fat

Pron-linearity =0.01

Nonlinear dose-response relation between daily intakes of whole grains, refined grains, vegetables, fruits, nuts, lequmes, eggs, dairy, fish, red meat, processed meat, and sugar-sweetened beverages and risk of all-cause
mortality.
Schwingshackl, Lukas, et al. "Food groups and risk of all-cause mortality: a systematic review and meta-analysis of prospective studies, 2" The American Journal of Clinical Nutrition 105.6 (2017): 1462-1473.



Piena produkti un kaulu mineralizacija

e I kaulu mineralizaciju
* bérniem un pieaugusajiem ar zemu Ca uztura
* Pec50g.v.

* Sievietes menopauzé -dzivnieku un piena produktu olb
e Kaulu blivums & mikrostruktura
* Seniori
* Osteoporoze
e CD, sirds un asinsvadu slimibas
* Malnutricija, sarkopénija
* AptaukosSanas, sarkopéniska aptaukosanas

Van Den Heuvel, E. G. H. M., & Steijns, J. M. J. M. (2018).
Dairy products and bone health: How strong is the scientific evidence? Nutrition Research Reviews, 31(2), 164-178n



Piens 200 -250 ml
Jluzumu risks 0-5%

Jogurts
Siers
Jrisks 25-32%

Van Den Heuvel, E. G. H. M., & Steijns,
J. M. J. M. (2018).

Dairy products and bone health: How
strong is the scientific evidence?
Nutrition Research Reviews, 31(2),
164-178n

Study

Type = Milk

Sahni 2014

Owusu 1997
Meyer(Female) 1697
Meyer(Male) 1997

Fujivara 1997

Cumming 1997
Michaelsson (Female) 2014
Michaelsson (Male) 2014
Feskanich (NHS) 2014
Feskanich (HPFS ) 2014
Feart 2013

Kanis(Female) 2004
Kanis(Male) 2004

Random effects model
Hoterogeneity: 1= 75%, p <001

Type = Yogurt

Sahni 2014

Michaelsson (Female) 2014
Michaelsson (Male) 2014
Feart 2013

Random effects model
Heterogeneity: I° = 0%, p = 0.42

Type = Cheese

Sahni 2014

Michaelsson (Female) 2014
Michaelsson (Male) 2014
Feart 2013

Random effects model
Heterogeneity: 1 = 0%, p =060

Type = Total dairy products
Feart 2013

Benetou 2011

Random effects model
Hoterogeneity: 1= 0%, p=092

Type = Cream

Sahni 2014

Random effects model
Heterogeneity: Not applicable

Random effects model

Relative risk 95%Cl Weight
058 [0.31;1.07) 29%
0.97 [0.39;242) 1.7%
0.83 [0.44;1.56) 28%
0.46 [0.22,0.97) 22%
054 [0.26;1.12) 23%
090 [0.49;1.65) 29%
1.60 [1.39;1.84) 6.3%
1.01 (085, 1.20) 6.1%
1.01 [0.78;1.31) 5.4%
1.21 [0.86;1.70) 4.8%
086 [0.50;1.48) 3.3%
092 [0.69;1.22) 52%
066 [0.39;1.12) 3.4%
0.91 [0.74; 1.12] 49.2%
1.09 [0.65;1.82) 3.5%
0.70 [0.57;0.88) S$.9%
0.75 [0.63,0.80) 6.1%
0.90 [0.50;1.861) 3.0%
0.75 [0.66; 0.86] 18.4%
0.72 [0.48,1.08) 4.2%
0.64 [0.55;0.74) 6.3%
0.75 [0.62;091) S59%
0.78 [0.44;1.39) 3.1%
0.68 [0.61;0.77] 19.5%
1.05 [0.60;1.84) 3.1%
1.02 [0.93;1.12) 66%
1.02 [0.93; 1.12]) 9.7%
1.04 [059;1.85) 3.1%
1.04 [0.59;1.85] 3.1%

Heterogeneity:/ = 81%, p<0.01
005

1

05 1

2

0.87 [0.76; 1.00] 100.0%
1

10 20

b

Study Odds ratio 95%CI Weight

Type = Milk

Lan 2010 058 [0.37:091) 97%

Jha 2010 030 [0.13:0.71) 38%

Tavani 1995 i 1.00 [0.61;1.63) 87%

Jitapunkul 2001 0.26 [0.09:0.76) 26%

Johnell 1695 0.71 [0.58;087] 18.2%

Nieves 1992 o 110 [063:1.93) 7.3%

Kanis 1999 0.82 [061;1.11) 144%

Random effects model 0.71 [0.55; 0.91] 64.7%

Heterogeneity: /° = 54%, p = 0.04

Type = Yogurt

Jha 2010 ; 0.77 [0.39;152) 56%

Random effects model - 0.77 [0.39; 1.52] 5.6%

Heterogeneity: Not applicable

Type = Cheese

Jha 2010 g1 | 048 [0.24:094) 56%

Kanis 1899 i 0.75 [0.49:1.14] 10.4%

Tavani 1995 <l 1.00 [0.68;1.47) 11.6%

Random effects model 0.77 [0.63; 1.11) 27.6%

Heterogeneity: /° = 44%, p = 0.17

Type = Total dairy products

Cumming 1994 = 1.70 [052;:559) 22%

Random effects model =] pa—— 1.70 [0.52; 5.59) 2.2%

Hoterogeneity: Not applicable

Random effects model <> i

Heterogeneity: /2 = 42%, ps 0,06 T T T ™ 0.75 [0.62; 0.90] 100.0%
0.05 051 2 10 20

Piena produkti un
guzas kaklina ltzumi

Bian, S., et.al., (2018). Dairy product consumption and risk of hip fracture:

A systematic review and meta-analysis.
BMC Public Health, 18(1).



Piens

CH,OH

* D- galaktose

* Oksidativs stress ™o,
(urina 8-iso-PGF a) "
* Hronisks iekaisums (IL 6) Lactose
* Neirodegenarativi procesi
- - . CH,OH CH,OH
* Imunas atbildes J, o ,1_ J—o_ 0
* NovecosSanas

@-galactosg

(pelem, zurkam, drozofilam) D-glucose

Bian, S., et.al., (2018). Dairy product consumption and risk of hip fracture: A systematic review and meta-analysis. BMC Public Health, 18(1)
Michaélsson, K., et.al., (2014). Milk intake and risk of mortality and fractures in women and men: Cohort studies. BMJ (Online), 349(October)

H

5g /glazé

& MYFOODDATA

Top 10 Foods Highest in Galactose

1 Dulce De Leche

3.1g galactose
per cup

5| &

9
per 100 grams

2 Low-Fat Greek Yogurt

1.3g galactose
) per 70z container

y \
% 0.69
per 100 grams

3 Cherries

0.9g galactose
\ per cup

p £100 grams

4 Honey
é 0.7g galactose
< per tblsp
v
3.1g
;ﬁ#} per 100 grams

5 Celery 6 Kiwifruit
0.3g galactose 0.3g galactose
per cup raw per cup
0.5
per Iﬂﬂ grams n 1009 rams
7 Hamburger with Condiments 8 Plums

0.3g galactose
per burger

¢

19
per 100 grams

0.2g galacto:
per cup
p |ﬂﬂgams

9 Low-Fat Mozzarella

0.2g galactose
per ounce

o 089
. ’ per 100 grams

10 Avocados

0.2g galactose
per avocado

p mug ms




Fermentéta piena produkti

e K2 vitamins IEdarbTba
* Probiotiki * Pretiekaisuma

 Kaulaudu veido$anas e Antioksidativa
e Kaulu blivums
e Kaulaudu zudumi

Bian, S., et.al., (2018). Dairy product consumption and risk of hip fracture:A systematic review and meta-analysis. BMC Public Health, 18(1).
Michaélsson, K., et.al., (2014). Milk intake and risk of mortality and fractures in women and men: Cohort studies. BMJ (Online), 349(October),



Fermented Milk Products

Calcium Prebiotics Probiotics Proteins
/7 Fermentation | Gut microbiota
sites modulation
7 Short chain Estrogen-like
fatty acid effects
- Intestinal - \
. calcu_:m A permeability lmmun.e Modulatnoq 2 IGF-I
absorption / modulation modulation || gut serotonin
v
N TNFa, RANKL
N PTH in intestine and
bone
7 bone \ bone 7 bone
mineralization resorption formation

Rizzoli, R. (2019). Nutritional influence on bone: role of gut microbiota. Aging Clinical and Experimental Research



Sirds un asinsvadu slimibas

Piena produkti ar “normalu “ vai zemu
tauku saturu

I Nav negativas ietekmes:

= kardiovaskularo slimibu risks;
= sistoliskais / diastoliskais
asinsspiediens;

= plazmas lipidi (KH, ZBLH)

Sistoliskais un diastoliskais asinsspiediens

Javier Fontecha, et.al. (2019). Milk and Dairy Product Consumption and Cardiovascular Diseases: An Overview of Systematic Reviews and Meta-Analyses. American Society for Nutrition, 10, 164—189.

ES (95% Cl)

SBP

Benatar et al. (26)-Total dairy products
Cicero et al. (31)-Total dairy products
Dong et al. (32)-Probiotic fermented milk
Hidayat et al. (30)-Total dairy products
Turpeinen et al. (33)-Total dairy products
Usinger et al. (34)-Fermented milk

Xu et al. (35)-Milk-derived tripeptides IPP-VPP

B

-0.41 (-1.60, 0.81)
-1.28 (-2.09, -0.48
-3.10 (-4.64, -1.56
-3.33 (-5.62, -1.03
-4.00 (-5.90, -2.10
-2.45 (-4.30, -0.60
-4.80 (-6.00, -3.70

DBP

Benatar et al. (26)-Total dairy products
Cicero et al. (31)-Total dairy products
Ding et al. (29)-Total dairy products
Dong et al. (32)-Probiotic fermented milk
Hidayat et al. (30)-Total dairy products
Turpeinen et al.-Total dairy products
Usinger et al. (34)-Fermented milk

Xu et al. (35)-Milk-derived tripeptides IPP-VPP

-0.45 (-1.70, 0.80)
-0.59 (-1.18, -0.01
-0.21 (-0.98, 0.57)
-1.09 (-2.11, -0.06
-1.08 (-3.38, -0.22
-1.90 (-3.10, -0.80
-0.67 (-1.48, 0.14)
-2.20 (-3.10, -1.30

15



Sirds un asinsvadu slimibas

Mazaks SIS un Ml risks
Siers, fermenteéti piena produkti {, insulta risku
Piens — nav saistibas

B

Conway et al. (2013) (63) — Buttermilk —— 4.79% -0.12[-0.44, 0.20]
Maki et al. (2013) (61) —Dairy [ ] 9.78% 0.02[0.01, 0.03
Rideout et al. (2013) (62) — Low Dairy -— 3.72% -0.19[-0.59, 0.21
Rideout et al. (2013) (62) — High Dairy .- 3.72% -0.09 [-0.49, 0.31
Benatar et al. (2014) (65) — Low Dairy — 5.05% -0.11[-0.41, 0.19
Benatar et al. (2014) (65) — Medium Dairy —_— 5.083% -0.09 [-0.40, 0.22
Benatar et al. (2014) (65) —High Dairy - 5.27% 0.07 [-0.22, 0.36
Machin et al. (2014) (59) — High dairy ] 9.65% 0.03 [-0.01, 0.07
Soerensen et al. (2014) (66) — Milk ' 1.67% -0.33[-1.02, 0.36
Soerensen et al. (2014) (66) — Cheese j 1.78% -0.24 [-0.91, 0.43
Tanaka et al. (2014) (60) — Dairy —— 7.26% 0.23[0.04, 0.42
Drouin-Chartier et al. (2015) (5 ) Milk - 3.76% -0.01[-0.41, 0.39
Raziani et al. (2016) (67) — Regular Fat Cheese E 3 9.60% 0.08[0.03, 0.13
Raziani et al. (2016) (67) — Reduced Fat Cheese = 9.57% 0.02 [-0.03, 0.07
Fathi et al. (2017) (58) — Milk . 9.67% -0.24 [-0.28, -0.20
Fathi et al. (2017) (58) — Kefir - : 9.66% -0.40 [-0.44, -0.36
RE Model — 100.00% -0.06 [-0.16, 0.03]

I I I I |
-1.5 -1 -0.5 0 0.5

Javier Fontecha, et.al. (2019). Milk and Dairy Product Consumption and Cardiovascular Diseases: An Overview of Systematic Reviews andMeta-Analyses. American Society for Nutrition, 10, 164—189.



Number of months in different
countries with no vitamin D

production by sunshine exposure.

Intake of vitamin D
(compensation for sunshine)

Vitamin D winter (number of months) Y . .
. 0:2 inbiiths ; Vit D intake > 5 mcg
3-4 months _ .
L] 5-6 months < ' ViEDTAkE 5HieE :
B 7+ months i 4 | | ‘
Not assessed g : j t.‘.{ .

gy

Vitamin D reference intake = 5 mcg



\\ v/ m-m-m

_“; {D\j_ Vistas aknas, pagatavotas 0.85
/'“;\_-\ \‘* Liellopa aknas, pagatavotas 85g 68 1.7
l Vistas ola (dzeltenums) 1 gab. 40 1
Cuku tauki Skele (509) 12 0.3
Sviests 10g 4 0.1
D vitamins uztura (D3) Piens 2.5% glaze 250ml 5 0.13
Mates piens 250m| 0-24 0-0.6
Silke, marinéta 85¢g 680 17
Lasis, svaigs, mazsalits 85¢g 612 15.3
Lasis, konserveéts ar asakam 859 520 13
Sardines 859 340 8.5
Tuncis, konservets ella 859 200 5
Mencas ikri 859 136 3.4
Silku, lasa ikri 859 68 1.7
Valis, pagatavots 859 204 5.1
Garneles, varitas 859 34 0.85

Mencu aknu ella 1g 118 2.95

Vacijas BLS, Max Rubner institata izveidota partikas sastava datu baze



Augu valsts (D2)
_mm

Kultivetas senes, svaigas 100g
Baravikas, svaigas 100g 124 3.1
Baravikas, zavetas, saldétas 100g 160 4

Baravikas, zavéetas 100g 920 23

Vacijas BLS, Max Rubner institata izveidota partikas sastava datu baze

25



Kaulu uzturvielas
rekomendetie daudzumi

International Osteoporosis Foundation and
National Osteoporosis Foundation 2018 (IOF)

Kalcijs
1000 -1200 g (ideali ar uzturu)
Preparati, ja uztura < 800mg/d

D vitamins

800 SV sievietem menopauze ar paaugstinatu
[Gzumu risku

Riska pacientiem

Kanis, J. A., et.al. (2019). European guidance for the diagnosis and management of osteoporosis in postmenopausal
women. Osteoporosis International

P. Bonjour,et.al., Dairy in Adulthood: From Foods to Nutrient Interactions on Bone and Skeletal Muscle Health Journal of
the American College of Nutrition 2013

Bone Nutrients

Government Recommendations
for Healthy Adults
over 50 Years

Calcium (mg/d)
France ANC
UK RNI
United States and Canada RDA

Phosphorus (mg/d)
France ANC
UK RNI
United States and Canada RDA

Vitamin D (IU/d)
France ANC

UK DRV

United States and Canada RDA
Protein

France ANC (g/kg b.w./d)

UK RNI (g/d)

United States and Canada RDA
(g/kg b.w./d)

1200

700

1200 (F; M > 70 years)
1000 (M 50-70 years)

750
550
700

200 (51-75 years)
400-600 (754 years)
ND (51-65 years)
400 (65 + years)

600 (51-70 years)
800 (71 + years)

1.0
53.3 (M 50 + years)
46.5 (W 50 + years)
0.8

ANC = Apports nutritionnels conseillés, RNI = reference nutrient intake, RDA =

recommended dietary allowance, DRV = dietary reference value, b.w. = body

weight.

4See text for references to the listed country-specified nutrient requirements.



Olbaltumvielas uztura — mehaniska slodze — muskulu olbaltumvielu sintéze

Dietary protein

\ Serum IGF-| Senioriem olb.:
Mecharzlcal Loading e Kaulaudu

- zudumus ,

Amino Acids

A
S

’

Ny VY e LOzumu risks ,

gy Y [k
(mTOR)
/';705&-1
('éEF.f): CrpSﬁ) .
e " Muscle Protein
mRNA Translation—Synthesis

Bonjour, J. P., et.al. (2013). Dairy in Adulthood: From Foods to Nutrient Interactions on Bone and Skeletal Muscle Health. Journal of the American College of Nutrition
Rizzoli, R., et.al. (2018). Benefits and safety of dietary protein for bone health—an expert consensus paper endorsed by the European Society for Clinical and Economical Aspects of Osteopororosis,
Osteoarthritis, and Musculoskeletal Diseases and by the International Osteoporosis Fou. Osteoporosis International, 29(9), 1933—1948.



Malnutricija senioriem
Dg:
* KMI <18.5 kg/m?

* Neplanots svara zudums >10% nenoteikta laika posma vai >5 % pedéjo 3 men. laika

+
KMI <20 kg/m? ja <70 g. vai <22 kg/m? ja 270 g.
PVO
o . normals KMI 18,5 -24,9 kg/m?2
* 5-10 % majas dzivojosiem
* Par 65% biezakas GA vizites

* 20 - 60 % aprupes iestades, slimnicas. Skrinings
* Par 30% ilgaks hospitalizacijas laiks = KMI < 20.5 kg/m?
= Svara zudums
o . = Mazaked
* Vecumes, socialie faktori S e
* Slimiba, iekaisums = Vecums>70g

* Kognitivais stavoklis, depresija

Siddique, N., et.al.(2017). Malnutrition in the elderly and its effects on bone health — A review. Clinical Nutrition ESPEN,

Clirzical Nutrition2017 36, 49-64D0OI: (10.1016/F7.cf#114. 2016.092. O04LCopyright © 2016

FEuropeart Society for Clirnnical Nutrition andAetabolismm
Clinical Nutrition (2008) 27, 5-15



Olbaltumvielas senioreim
1- 1,2 g /kg (slimiba 1,2 -1,5 g/kg)
Edienreizé 25-30 g

100g pagatvota gala 25-35g
Ola - 6g

Glaze 8g
100g biezpiena 18g
Siera Skéele 10g

29
Siddique, N., et.al.(2017). Malnutrition in the elderly and its effects on bone health — A review. Clinical Nutrition ESPEN, 21, 31-39. https://doi.org/10.1016/j.clnesp.2017.06.001



* Pacientiem ar guzas kaklina lGzumu

Olbaltumvielas » L hospitalizacijas laiks
senioriem * Infekciozas komplikacijas

* Populacija
* | kaula blivuma mazinasanas
* M muskulu speks

0 Hip 1
/ Bone density<:
Femoral neck P
..~ Dietary -

\_protein_ &
(l“LHip fracture risk ¥ 11%

Osteoporosis and Sarcopenia 5 (2019) 69e77



Osteoporosis

_

Waters, Debra L., Aimee L. Ward, and Dennis T. Villareal. "Weight loss in obese adults 65
years and older: a review of the controversy." Experimental gerontology 48.10 (2013): 1054-
1061.



Prebiotiku — zarnas —kaulu ass

SESSsssssnnsns

Bone

Outcomes
decreased
osteoclast activity
Increased osteoblast

activity

.II.I

A | Secreted hormones and signaling molecules

ossible pathways for microbial manipulations
to improve bone health
Improved intestinal barrier function
Decreased inflammation
Altered microbiota composition
Increased short-chain fatty acid production

Prebiotic-Gut-Bone Axis

Immune signaling (T-cells, cytokines)
Catecholamines (adrenaline, dopamine)
Glucorticoids / Hormones (serotonin, estrogen)

ystemic neuro-inflammatory response
that alter gut tissue and microbiota

s Dietary ;

: Modification :
" Sugar .
: Fat "
- Protein 1
- H .
'IOIIOF'Iberl'l..

L J
-
L J
L
....I'.
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Bioactive

Compounds
Prebiotics
Probiotics
Antibiotics
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Whisner, C. M., & Castil lo, L. F. (2018). Prebiotics, bone and mineral metabolism. Calcified tissue international, 102(4), 443-479.



K2 vitamins

e K2 menakvinons 4

* Aktive olb., kas saista kalciju
kaula

* Osteoblastu stimulacija

* Regule ekstracelularas matricas
mineralizaciju, inhibé
osteoklastu geneézi

https://americanbonehealth.org/nutrition/vitamin-k2-plays-key-role-in-bone-health/

Vitamin K2

Vitamin K2
(e.g. menaguinones)

o VKD-proteins
/ Vitamin K2 MK4
IR Matrix GLA Protein Osteocalcin
o Vitamin K2 ucMGP — cMGP ucOc — cOc
5 Menaquinones
/ Vitamin K2 MK7
= N N = = .
. Calcium Calcium ﬂ
K2, Source: Fermented foods, soy/natto, ~ = Sem
sauerkraut, cheese, Gl tract fermentation, I .
E. Coli. Inhibition of vascular Promotion of bone

calcification

mineralization

Gamma carboxylation of glutamic acid residues

Frontiers CVD Medicine, Feb, 2019 The Bone—Vasculature Axis: Calcium Supplementation and the Role of Vitamin K

Typical amount of Vitamin K1 and K2
in various foods (in ug/100 g food).

Vitamin K2

™3 vitamin K1
403 U L
8 45 0 09 08 11 88 pe— 145 150 145 o0 0.0 125 16 00
- - - — [ L [ B P -— -—
S, ) o]
= i - y.
Animal meat Fish Milk Cheese Butter Margarine Green Natto Fruit
(all types) (from vegetables

plant oil)



Mg

* Neietekme luzumu
risku

 Nedaudz kaulu
blivumu

e Homeostaze!

¥» Decreased intake

¥ Decreased inteslinal

¥ Drugs

¥» Decreased tubule
absorption (kidney)

¥ Diabetes
¥ Alcohol
¥ Sickle cell anemia

¥ Single gene mutation
(rare)

DIRECT EFFECTS

%

MAGNESIUM

DEFICIENCY

%

INDIRECT EFFECTS

» LARGE HYDROXYAPATITE CRYSTALS— 1 bone stifiness

» BONE CELLS @

1 osteoblasts

| osteoclasts

»| PTHC—) | vitamin D = | bone formation

» OXIDATIVE STRESS %
T bone resorplion
» INFLAMMATION %

» ENDOTHELIAL DYSFUNCTION ) altered blood supply ¢

5

Nutrients 2013. Review Magnesium and Osteoporosis: Current State of Knowledge and Future Research Directions
Osteoporos Int. 2016.Dietary magnesium intake, bone mineral density and risk of fracture: a systematic review and meta-analysis

OSTEOPOROSIS



Fe “parslodze”

Fer (ug/l.)
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e
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|
Bone loss

Osteoporosis

BioMed Research International, Vol 2017, Article ID 1345193

Systemic iron overload

Monocyte

M-CSF l

Osteoclast
precursor

RANKL l

MSC

Osteogenic
stimuli
OWARIAZ @ progenitor

Osteo-

Osteogenic
stimuli

low Runx2
low ALP ‘ (- 'Osteoblast
low OCN

Osteoclast OOQO’O

high cathepsin K, high TRAP

Impaired
mineralization

Increased bone destruction

Decreased bone formation

Low BMD, osteoporosis, fracture

Jeney, V. (2017). Clinical impact and cellular mechanisms of iron overload-associated bone loss. Frontiers in pharmacology, 8, 77.
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e C vitamins
*B6, B12 vitamins
* Folskabe

S
%D

T MSC

B¢
Ce

Nu

eus
W

'DNA degradation

osteoblast

iferation

Osteoblasts—.

R — ’/"““\
N\ -~ o \ \
\ /"'-' / | . N o
\ A
\ R
\ N v X
~ e e - e I
| . 5 X

— ,‘&““

e e et t——

Bone formation

«

Bone resorption Ostec

= -




Metabolic diseases
Type 2 diabetes
Metabolic syndrome

Cancer

Osteoporosis

Cardiovascular disease

* Atherosclkerosis :
e  Stroke Sarcopema &

*  Heart failure Physical impairment

|

= Inflamm-ageing =  Frily

’ I N Neurological discases

Chronic mflammatory discases
* Rheumatoid arthntis
rpes

Fougere, Bertrand, et al. "Chronic inflammation: accelerator of biological aging."
Journals of Gerontology Series A: Biomedical Sciences and Medical Sciences 72.9 (2016): 1218-1225.



Menopause

V¥ Sex hormones W Anabolic hormones

T Resistance

(and aerobic)
training

W
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Fitoestrogeni

* Osteoporoze
* Estrogeni

» Osteoklasti/osteoblasti/IGF-1

e Ca saglabajosi =
« J kaulu resorbciju

* Nav blakusefektu

Pooneh Salari Sharif, Shekoufeh Nikfar, Mohammad Abdollahi. Prevention of bone resorption by intake of phytoestrogens in postmenopausal women: a meta-analysis. Age (Dordr) 2011 September,; 33(3): 421-431.
Sa'eed Bawa. The Significance of Soy Protein and Soy Bioactive Compounds in the Prophylaxis and Treatment of Osteoporosis. J Osteoporos. 2010. 2010: 891058 39 (50)
Bacciottini L. et al., Phytoestrogens: food or drug? Clin Cases Miner Bone Metab. 2007 May;4(2):123-30



Kauli / Osteoporoze

* D vit 800 SV- 2000 SV

e Ca 1200 mg (max 2000 mg)
partika

* K vitamins

* B12 vitamins

* Nepardozét A vit. (retinolu)
(max 10 000SV (3000 mkg)

Olbaltumvielas, K, Mg, P
lerobezot sali, kafiju (2 tases)
Darzeni, augli, paksaugi
Sojas izoflavoni

Fiziska aktivitate
Nesmeket

1-2 alkohola devas -nekaitée
MiezZi (Si)

Zavétas plimes

http://www.pennutrition.com.db.rsu.lv/Home.aspx



Cela maize

* Pilvertigs uzturs

* Skabpiena produkti

* Olbaltumvielas (augu)
* Darzeni
* Augli

* Paksaugi
e Sals

D vitamins
* Kalcijs?
e Lidzsvars



