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Ucmopus

1747 KanutaH OxXeumc JInHA- NbpBO KAMHUYHO NpOoy4YBaHE BbPXy
60/1HM OT CKOPOYT MOpPALM —OTKPWJI, Ye AMEeTa BKAKOYBALWLA TMMOHM
M JNIeKyBa, a HAKOAKOTO Apyrn —He nomarat. OTroraBa B
aHINMNCKNA GNOT NTMMOHUTE Ca YacT OT AMeTaTa

Bur C-1932r

Cnepawmte 20 roaumHun —-b6epu-bepu(vit Bi1), nenarpa(vit Bs),
aHemus(Fe) , HowHa cnenoTta (xemepanonua -vit A), paxuT(vit D)

Cneng 1942- nbpBM NPenopbKM 33 JledYeHue nNpUu XpaHUTesHu
AePUUNTN —KaNopnKn, OCHOBHU HYTPUEHTU

[Mapagurma —eauH NPUYNHUTEN
npemaxea ce oeguuuma unu usaullvKa




Xosiecmeposia —Meymama 3a npocmoma

The One —to rule them all




MeoduuyuHa 6a3upaHa Ha
dokKa3zamesicmea

«...Ho usuckeam om
uscneoosamerns o0a
fnpeocmasu 00Ka3amesicmea.
AKO ce omHaca Harnpumep 3ad

OmgKpuedHe Ha HAKOA cos1AmMmda

M/A0HUHA, UCKam my 0a 0oHece

om HeA 2os1emu KAMbHU...»

Mankumar npuHy,


https://chitanka.info/person/antoine-de-saint-exupery

EdrekTn Ha nna3mMeHUTe NUNUAN BLPXY

pucka ot CC3
]

* LDL - xonecTtepon
11% =>» 1-2% nokauBaHe Ha puUcKa

* HDL - xonecTtepon
1 1% =>» 3% noHMxaBaHe Ha puUcCKa

e CvoTHoweHueto O6wW/HDL : Han- cunHusa
npeauKkTop Ha pucka
71 % = 1.5-3% noBuwaBaHe Ha pucxa

K
BanaHcbT mexay HDL — LDL e oT nakntountenHo 3HayeHue 3a
npeseHuusTa Ha CC3
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OcHOBHU HebsazonpusimHu
XxapakmepucmuKu Ha XpaHeHemo Ha
HacedeHuemo.e.bha2apus

e Bucox npuem oowo Ha ma3HuHu (35-38 E
%);

* Bucox npuem Ha HacumeHu MacmHu
xuceaunu (12-14 E%);

e IIpuem na IITHMK HaO npernopbyaHHUTE
crorHocTHu (12-13 E%)

e HeoocmamwsueH 00w npuem Ha n.aodosee u
3eaeHYyuu npe3 3umama u npoaemma -

(17-40%).



OcHOBHU HebsazonpusimHu
XapakmepucmuKu Ha XpaHeHemo Ha
HacedeHuemo.e.bha2apus

« HeoocmamesuHa KOHCyMauus Ha
N61HO36PHECTNU 3bPHEeHU XpaHu (4-10 T
JTHEBHO);

e Hucka xoHcymauuss Ha puoa (4-10 r
JTHEBHO)

* Hucka xoHcymauusl HA MAAKO U MAeUHU

npoodyxmu, ocobeHo Ha Kuceao MJISKO (00Io
120-150 r JHEBHO);

e Bucoxa ynompedba Ha z2omeapcka coa,
8UCOK npuem Ha Hampuiul (2-3 TbTU HAJ

TOPHUTE PUCKOBY I'PAHUIIN)



OcHOBHU HebsazonpusimHu
XxapakmepucmuKu Ha XpaHeHemo Ha
— HacefeHuemo.e.bba2apus

e HeadexsameH npuem HA noseuemo

MUKpOHYMpuUueHmu - ¢oJjirieBa K1ucejanHa, BUT.
1, Ca, Fe

* Bucoxa kOoHCyMauua Ha AAK0X0.A TIPU JINIATA,
KOHCYMUpAI aJIKOXOJHU HAIUTKU (Mbke Ha 30-
60 r. — 49.5 mu1 eTaHOJ1/ZIEH);









Overview of triglyceride metabolism.

Dietary Fat Adipose Tissue & Muscle

Vascular Wall
Macrophages

‘?i cAi “

cilF=

Chylomicron

Michael Miller et al. Circulation. 2011;123:2292-2333

d American
Heart
0 Association. Copyright © American Heart Association, Inc. All rights reserved.




Metabolic consequences of hypertriglyceridemia.

Insulin Resistance

Apo B-100

Glycerol
Apo B-100

Liver

Michael Miller et al. Circulation. 2011;123:2292-2333

e

14

American
Heart
Association. Copyright © American Heart Association, Inc. All rights reserved.




Practical algorithm for screening and management of elevated triglycerides.

m riglycerides
<200/ \2200
! 2
Follow-up as required Fasting lipoprotein panel
Opt!mal Nc‘)rmz|al Bordtlarline ﬂl}ﬁ Vem|High
<100 <150 150-199 200499 =500*

Recommendations l l l

Weight loss Up to 5% 5%—10% 5%—-10%

Carbohydrates 50%—60% 50%-55% 45%-50%
Added sugars <10% 5%—10% <5%
Fructose <100 ¢ 50-100 g <560 g

Protein 15% 15%—-20% 20%

Fat 25%—35% 30%-35% 30%—35%
TFA «—— Avoid >
SFA <7% <5% <5%
MUFA 10%—20% 10%—-20% 10%—20%
PUFA 10%—-20% 10%—-20% 10%—20%
EPA/DHA 0.5-1g 1-2g >2 g

Aerobic activity at least 2x weekly » l

Pharmacologic therapz

Michael Miller et al. Circulation. 2011;123:2292-2333




Triglyceride-Rich Lipoproteins and Atherosclerotic
Cardiovascular Disease

New Insights From Epidemiology, Genetics, and Biology

Borge G. Nordestgaard

Borge G. Nordestgaard Circ Res. 2016;118:547-563




My personal view of changes among most clinicians in clinical focus on different lipoprotein
classes for reduction of atherosclerotic cardiovascular disease over time.

Clinical focus on lipoproteins for ASCVD prevention

100% A FH, Nobel prize 85 & statin trials
Vv Y

Epidemiology LDL
Remnant hyperlipidemia
Sy trlals. . Genetics & "failed” HDL trials
Postprandial hypothesis ¢

50% l l l l l l Remnants

TG
0% Epidemiology .

1980 1990 2000 2010 2020

Bgrge G. Nordestgaard Circ Res. 2016;118:547-563



Nonfasting remnant and low-density lipoprotein (LDL) cholesterol on a continuous scale and
risk of myocardial infarction and all-cause mortality in the general population.

Hazard ratio for
myocardial infarction
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Bgrge G. Nordestgaard Circ Res. 2016;118:547-563



Remnant cholesterolT
Observational
Genetic: causal

Remnant-CT / HDL-C!
Observational
Genetic: causal

HDL cholesteroll
Observational
Genetic: causal

LDL cholesterolT
Observational
Genetic: causal

Observational and causal, genetic associations of high or low concentrations of lipoprotein
cholesterol and triglycerides with risk of ischemic heart disease (IHD).

15 selected genetic variants

-
——

o
o

N=66,000 (12,000 IHD)

Varbo et al. JACC 2013,61.427-436

| |
1.0 2.0 4.0

Hazard/odds ratio (95%Cl) for IHD per immol/LT orl

TriglyceridesT
Genetic unadjusted
Genetic LDL+HDL adj.

HDL cholesterold
Genetic unadjusted
Genetic LDL+TG adj.

LDL cholesterolT
Genetic unadjusted
Genetic TG+HDL ad,|.

Genome wide 185 SNPs

N=87,000 (22,000 IHD)

Do ot al. Nat Genet 2013;45:1345-1352
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Effect size [B(95%Cl)] for IHD per 1SD T orl

Bgrge G. Nordestgaard Circ Res. 2016;118:547-563



Suggested role of elevated plasma triglycerides and remnant cholesterol in the development of
atherosclerosis including intimal low-grade inflammation through triglyceride hydrolysis and
cholesterol accumulation in arterial wall foam cells.

Plasma

Intima

LDL

@

Lans s

Remnant cholesterol

LDL T #

Remnants T '
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Huckute HUBa Ha XonecTeposn ca CBbP3aHun
C NoBULWIEHA CMBPTHOCT NPU Bb3PaCTHU
Hag 70 roanHun

LIPTTOR

1.0 4
THIEF OF MEMORY
= 0.9 4
Statin Drugs 0.8 1
and the Misguided War
On Cholesterol 0.7
= 0.6 -
=
S 0.5
e
U 04
0.3 4
w— <5,20 mmol/L. (<200 mg/dL)
0.2 4 waiess 5,20 10 6,20 mmol/L (200 to 240 mg/dL)
it = = = 26.20 mmol/L (2240 mg/dL)
0.0 T T T 1
0 1 2 3 4
Years

Survival

s <5, 20 mMmolfL (<200 mg/dL)

woene 5.20 to 6.20 mmol/L {200 to 240 mg-lrdl.)
== =6 20 mmol/L (2240 mg/dL)

1 2 3
Years

[1o6aBeHUAT PUCK OT
AemeHuunn, 3aryba Ha
aBTOHOMHOCT, OCTEONOPO3a €
10-15% u He ce KOmneHcupa oT
€BEHTYya/IHUTE NOA3U OT
XO/JIeCTEPON-NOHUKaBaLa

Figure 1. Kaplan-Meier survival curves for men in the
study sample, stratified by total serum cholesterol level

Lack of Association Between Cholesterol and Coronary
Heart Disease Mortality and Morbidity and All-Cause
Mortality In Persons Older Than 70 Years.

Krumholz, Harlan; Seeman, Teresa; Merrill, Susan; de
Leon, Carlos; Vaccarino, Viola; Silverman, David;
Tsukahara, Reiko; Ostfeld, Adrian; Berkman, Lisa
JAMA. 272(17):1335-1340, November 2, 1994.

Tepanual

Figure 2 . Kaplan-Meier survival curves for women in the
study sample, stratified by total serum cholesterol level

::DuWolters Kluwer | OvidSP -

Health




Aduemu u npenopvKu

[TbpBaTa anetTnyHa
,2apenopbkKa”

«...Aa He sgelw oT Hero; 3aLoTo,
B KOWTO AEH BKYCULL OT HEro,
6e3apyro e ympewl. »

Butue 2:17

JlownAT KoMmnaambHC npoAabaXKaBa U A0 AHec...



Regarding nutrition

A healthy diet is recommended as being the cornerstone of
CVD prevention.

e Saturated fatty acids to account for <10% of total energy intake, through replacement by
polyunsaturated fatty acids.

e Trans unsaturated fatty acids: as little as possible, preferably no intake from processed
food, and <1% of total energy intake from natural origin.

e <J g of salt per day.

e 30-45 g of fibre per day, from wholegrain products, fruits and vegetables.
e 200 g of fruit per day (2-3 servings).

e 200 g of vegetables per day (2-3 servings).

e Fish at least twice a week, one of which to be aily fish.

e Consumption of alcoholic beverages should be limited to 2 glasses per day
(20 g/d of alcohol) for men and 1 glass per day (10 g/d of alcohol) for women.

2012:33;1635-1701 @

www.escardio org/guidelines : wentive Cardiology 2012;19: 4:585-667 SOCIETY OF

CARDIOLOGY™



Tabnuua 11. lpenopbkn 0THOCHO XpaHeHeTo 3a NoHIKaBaHe Ha cToiiHocTuTe Ha TCn LDL-C

[la ce n36upa B pegku cnyyau

COKOBE, (NN010BK) CNafionenu

lla ce npeanoyere [la ce uznonzsa ymepexo
B OFpaHMYeHN KonnyecTsa

3bpHeHM XpaHil TbAHO3bPHECTH PabunmpaH xnab, opu3 u TecTeHm 3eNeHuyLI, NPUTOTBEHN C MACIO0

u3enna, GUCKBUTH, KOPH GneiKe WK CMeTaHa
3eneHuyum (ypoBw ¥ CroTBEHN 3e1eHuyLM
bo6oB#K XpaHu Buuku (BKIN. Cost 1 COEBU NPOTENHN)

(ywwenu nnofioBe, Xeneta, KOHPUTIOPH,
[nopoge [pecHn 1 3ampasenu nojaoee KOHCEPBIPaHI NNOA0BE, MI0M0BN

(naJKuLLKM 1 noAcnaanTenu

HE-I(EIJ]ODI.NH W nogcianuTenu

3axapoza, mefl, GpyKT03a, IMIKO33,
wokonag, 6oH60HM

Keitkose/Topth, Cnaponenm

Meco 1 puba

lNocTHa 1 ma3na puba, nunewuko 6e3
Koxa

Kpexku mbpo/n 0T roBex 10, arHelw-
KO, CBUHCKO WK TeneLLKo, MOPCKK
XPdHH, MEKOTENN

Hanexuuku, canamu, GexoH, pebbpua,
XOT-J10T, KapaHTHA

Mneunm npomyKTH 1 fiila

(6e3macneHo NpACcHo U KMCENo MNAKO,
fAilueH benTbK

HUCKOMACeHo MNSIKO, HICKOMACTEHD
CUpeHe 1 YT MNEYHI NPOAYKTH

O6MKHOBEHO CHPEHE, CMETaHa, AlueH
XBATK, MHAHOMACIEHO MPACHO I
KICeno Mnako

Ma3HuHa 3a roTBeHe 1 CocoBe

Ouer, KeTuyn, ropunLa,

3eneHuyKoBU Macna, MeK MaprapuH,

Macno, TEbp/ MaprapiH, TpaHc-
Ma3HUHM, NATIMOBO U KOKOCOBO MAcno;

KyXH4, NeyeHe

00e3MacneHu cocose CanaTHK COCOBE, MaifoHe3a CBMHCKA MaC, Ma3HNHa oT DekoH/nyLueHa
CNaHWHa, COCOBE NPUTOTBEHKN € X BATHK
Anku/cemena Beuuku Kokoc
[oTBapCKy NpoLeaypu lNeueHe Ha CKapa, BapeHe Pa3bbpkBaHe it mbpikeHe. Kumaiicka [y picene

LDL-C= LDL-xonectepon; TC= 06w xonectepon.




Ta6nuua 9. Biuasne Ha (MeMdUUKHN MPOMEHM B HAUMHA Ha KUBOT EbIXY CTORHOCTHTE Ha MAMMMTE

Hneo na
[DOKA3aTencTBEeHoCT

lonemuua Ha edexTa Hatounmun

WuTepeeHUMH B HAYMHA HA HUBOT 32 NOHWKABAHeCTOMHOCTHTE Ha TCn LDL-C

HamanABaHe Ha HACHTEHMTE M3ZHWHN B ADaHATA

++

HamanAeane Ha TP3HC-M33HWHHTE B XPaHata

+++

YeenuyaezHe Ha guopHTe B Xpanata

HamanAeane Ha XOReCTEpona B XpaHata

¥noTpeta Ha dyHKLMOHANHI XPaHH, 000TITEHN ¢ QHTOCTEpOMM

HamanAeane Ha H2AHOPMEROTO TEMD

¥noTpeda Ha MpogyKT! OT COREM NPOTEMHK

YBEWYABAHE Ha DOMYAIHATA (UIHUBCK AKTHEHOCT

¥natpeta Ha fOGABKK OT M2A H3 YePEEH OPU2

¥noTpea Ha NoAME03aHoN0EH L0GIBKH

A
A
A
B
A
B
B
A
B
B

WuTepeeHUMH B HAYMHA HA MHEOT 32 NOHIKABAHE CTO

HHOCTHTe HA TG

HamanAEaHe Ha HAJHOPMEXOTO T

++

Hamanagaue NpHEMa Ha anKoxn

++

Hamanasaue NPHEMa HA MOHD- 0 JH3263pHau

+++

YBEAWYABAHE Ha DOMYAAHATA GUIHYBCKA AKTHEHOCT

++

HamanAeane Ha 00LL0TO KONMYSCTBO BEIMEXMOPATH B XpaHATA

+

¥notpetia Ha foGaBKK OT N-3 NOMMHEHATHTEHH MaZHUEN

+

JAMAHA HA HACHTEHITE MAZHIHH C MOHD- W NONHHSHICHTEHN MAZHHHH

+

“HTEPII-EHII,HH B Ha4YMHa Ha MHEOT 3a MOBWLLABAHE (TO

iHocTiTe Ha HDL-C

HamanAeaue Ha TP3HC-M33HWHHTE B XPaHata

+++

YESAMYABZHE H3 DOMYAAHATE PUINUECKE AKTMBHOCT

++

HamanAeane Ha H2AHOPMEROTO TEMD

+H

HamanAeane Ha BEMMEXHAPATHTE B ¥P3HATE W 3AMAHATE MM CHEHAH-
TeHH MaZHHHM

++

YMepena ynoTpeda Ha ankoan

+

OTJ38aHE NP2NIOYMTZHAE HA KDAHITE C HICHK MHKEMILEH HHISKE 0
BHODKD ChbPHaHIE K3 GoOpH (DL XPaHWTE, GOTaTH Ha ELIMEHADATH

TIpEKpATABEHE Ha THTKIHOMYLLIEHETD

Hamanagaue NPH2Ma Ha MOHD- W JH3263pHaK

+++ = 010 CbIMAME 33 PYEKTHTE Eb[XY CTORHOCTHTE Ha NAMMIHTE.

++ = no-czfo H3pazeHu E¢E\‘{TM BLpay CTORKOCTHTE H2 MRNAONTE; TEXECTTA HA Q0KAIATENCTEATA/MHEHMETO & B NOAZ3 H3 Eq}ﬂlﬂﬂ-{ﬂm.
+ = NPOTHEDPEUKER HDKBHIEHCI'BJ,'HIHHBGH}CFIH eno-cnabio noAxpengHa 0T J0KZ33TRNCTEA/MHEHHE,

— = Haeq)eKTHEHO W/WITH HECHTYPHOCT 110 OTHOLUEHKE Ha Ge30N3CTHOCTTR.

HDL-C = ¥0AeCTepan B AKNONPOTEMHIA B BHCOKA NALTHOCT; LDL-C = XonecTapon B ARNONPOTERHHA B HUCKA NTETHOCT; TG = TRHITHLIEPHIN.




Authoritative Review

Dietary and Policy Priorities for Cardiovascular Disease,
Diabetes, and Obesity

A Comprehensive Review

Dariush Mozaffarian, MD, DrPH

Dariush Mozaffarian Circulation. 2016;133:187-225




Evidence-based dietary priorities for cardiometabolic health.

Benetfit

Harm

Dariush Mozaffarian Circulation. 2016;133:187-225



Contrasting results of randomized controlled dietary trials focusing on isolated nutrients (Top)
versus food-based diet patterns (Bottom).

0.06+

.05+
v Usual care

0.044

HR: 0.97 (95% CI: 0.90, 1.06) Low-fat diet

0.03

0.02

Cumulative Hazard of CHD

0.014

0 1 2 3 4 J 8 7 8 9
Time, years
PREDIMED
Control diet

0.06+ X
0.05- Med. Diet, nuts
" . +4.5 %E
0.04- HR: 0.70 (95% CI: 0.55, 0.89) total fat

0.034

0.02-

0.014

Cumulative Hazard of CVD or Death

0.00

Time, years

Dariush Mozaffarian Circulation. 2016;133:187-225



Protein-rich foods and long-term
weight gain in 3 separate US
prospective cohort studies,

based on 16 to 24 years of follow-

up.

Dariush Mozaffarian Circulation.
2016;133:187-225

Regular hamburger

Lean hamburger

Hotdogs

Pork as a main dish

Bacon

Beef, lamb or pork as a mixed dish
Chicken with skin
Deli/sandwich meat

Beef or lamb as a main dish
Butter

Regular cheese

Low-fat milk

Whole milk

Eggs

Legumes

Peanuts

Low-fat cheese

Flavored sweetened yogurt
Peanut butter

Walnuts

Other nuts

Chicken without skin
Seafood

Plain or artificially sweetened yogurt

& NHS
ENHS 1
“ HPFS

-2.0 -1.0 0.0 1.0 2.0 3.0 4.0

Four-year weight change (Ib) associated with a
one-serving per day increase in foods

5.0



Meta-analyses of foods
and coronary heart
disease, stroke, and

diabetes mellitus.

Dariush Mozaffarian
Circulation.
2016;133:187-225

no. U§ ny. vl nu. U¥
Endpoint sludies  subjects events Unit RR Reference
GHD 16PCs 817,155 13,786  Each 1 serving/day (100 g) ... 0.94(0.91,098) GanY 2015
Fruits Stroke 8PCs 377,159 9,706  Each 1 serving/day (100 g) fe—in | 0.82(0.75,0.91) HuD2014
Diabetes 7PCs 368,232 21,063  Each 1 serving/day (100 g) |—|—{ 094 (0.89, 1.00) LiM 2014
CHD 14 PCs 705316 13,135  Each 1 serving/day (100 g) H 0.95(0.82,0.98) GanY 2015
Vegetables Stroke 6PCs 342,118 8854  Each 1 serving/day (100 g) [uf 0.94(0.90,0.99) HuD 2014
Diabetes 5PCs 173995 18,758  Each 1 serving/day (100 g) |—-—| 0.98 (0.69, 1.08) LiM 2014
El:;:{lﬂllﬂi? Diabetes 3PCs 127,148 13,331  Each 1 serving/day (100 g) i 0.76(0.62,004) LiM2014
Stroke 6PCs 254,628 6,690  Each 4 servingsiwk (400 g) |—-—< 0.98 (0.84, 1.14)  Afshin A 2014
Legumes CHD 4 PCs 198904 6514  Each 4 servingsiwk (400 g) . 0.86(0.78,0.94) Afshin A 2014
Diabetes 2PCs 100,178 2746  Each 4 servingsiwk (400 g) —_— 0.78 (0.50, 1.14)  Afshin A 2014
ik CHD 6PCs ~ 5383  highvsiow - 0.78(0.71,0.86) Tang G 2015
ura?n: Strake 4PCs 207,984 877  2.5vs. 02 servingsiday Py 083 (0.68, 1.14) Mellzn P 2008
Diabetes 10 PCs 385,868 19829  Each 1 serving/day (50 g) i i 081 (0.74,0.89) Aune D 2013
CHD death 5PCs, 1RCT 206,114 6749  Each 4 servings/week (4 oz [113 g]) = 0.76 (0.69, 0.84)  Afshin A 2014
;‘:;%:“d Nonfatal CHD  3PCs,1RCT 141,390 4280  Each 4 servingsiweek (4 0z (113 g)) —— i 0.78 (067, 0.92) Afshin A 2014
Diabetes 5PC,1RCT 230,216 13,308  Each 4 servingsiweek (4 oz [113 g]) ot | 087 (0.81,0,84) Afshin A2014
CHD Death 12PCs 282,075 4,195  2-d servings/week vs. <3 servi h e 0.79(0.67,0.92) ZhengJ 2012
Fish Stroke 8PCs 394,958 16,890 = 5vs. 1 serving/week el 0.88 (0.81,0.96) Chowdhury R 2012
Diabetes 13PCs 481,483 20,830  Each 1 serving/day (100 g) H—.—y 1.12(0.94,1.34) WuJ 2012
CVD death 13PCs 1,070,215 24241 high vs low |—|—| 1.12 (0.95,1.33) Abete | 2014
Unprocessed Stroke 5PCs 239,251 9583  Each 1 serving/day (100 g) ! 1.13(1.03,1.23) ChenG 2013
red meals Diabetes 9PCs 447,333 28,206  Each 1 serving/day (100 g) i 1.13(1.04,1.37) PanA2011
CVD death 6PCs 1,186,761 35537  Each 1 serving/day (50 g) [— 1.24(1.09,1.40)  Abete | 2014
Processed Stroke 5PCs 230251 593  Each1 serving/day (S0 q) e 111(102,1.20) Chen G 2013
red meals Diabetes 8PCs 372,391 26234  Each 1 serving/day (50 g) i —e—j 151(1.25,183) PanA2011
White meat . H
(poultry, rabbit) CVD death 5PCs 1,197,805 31,535  Each 1 serving/day (100 g) H—I 1.00 (0.87,1.15) Abete | 2014
CHD 10 PCs 253,260 8792  highvslow !—-—I 0.94(0.82,1.07) (QinL 2015
Total dairy Stroke 16 PCs 764,635 28138  highvslow b 0.88(0.82,0.94) HuD2014
Diabetes 14 PCs 459,790 35,863  Each 1 serving/day n) 0.98 (0.96,1.01) Chen M 2014
CHD 6PCs 250162 4301  Each 1 serving/day (200 mi) M 1.00 (0.9, 1.04)  Soedamah-Muthu $ 2011
Milk Stroke 9PCs 525,608 22,382  highvslow . 0.91(0.82,1.01 HuD2014
Diabetes T PCs 167,982 15149  Each 1 serving/day (200 g) )—-—1 087 (0.72,1.04) Aune D 2013
CHD T PCs - - high vs low l—c—! 0.84 (0.71,1.00) Qin L 2015
Cheese Stroke 5PCs 282439 9919  highvslow o 0.94 (0.89,0.995) HuD 2014
Diabetes 8PCs 242,960 17,620  Each 1 serving/day (50 g) M 0.92 (0.86,0.99) Aune D 2013
Butter CHD 5PCs - ~  highvslow —— 1.02(0.68,1.20) QinL 2015
Stroke 3PCs 173853 5299  highvslow I-n--| 0.95(0.85,1.07) HuD2014
Yogurt CHD 5PCs = - high vs low I—-—-I 1.06 (0.90,1.34) QinL 2015
Diabetes 9PCs 408,096 32,995  Each 1 serving/day (¥ cup) i 0.82 (0.70,0.96) Chen M 2014
CHD 7PCs 263,938 5847  Each 1 serving/day (1 egg) I-—-—| 0.99 (0.85,1.15)  Rong Y 2013
Eggs Stroke 6PCs 210,404 7,579  Each 1 serving/day (1 egg) = 0.91(0.81,1.02) Rong Y 2013
Diabetes 5PCs 69207 4889 =1 eggiday vs. never or <1 eggiwesk { p——e——4 1.42(1.09,1.86) ShinJ 2013
100% fruit juice Diabetes 11PCs 407,288 34549  Each 1 serving/day (8 oz.) Irﬂ 1.06(0.98, 1.14)  Imamura F 2015
Sugar- Diabetes, non-BM| adjusted 13PCs 421973 36492  Each 1 serving/day (8 0z)) b—e—{ 1.42(1.19,169) Imamura F 2015
sweetend Diabetes. BMI adjusted 17 PCs 464,937 38,253  Each 1 serving/day (8 0z.) e 1.27 (1.10,1.48)  Imamura F 2015
beverages CHD 4PCs 194664 7.396  Each 1 serving/day (8 0z.) [ 117(1.10,1.24)  XiB2015
Coflee— cvD 29 PCs 3vs. 0 cups/day, nonlinear o 0.89(0.85,0.93) Ding M 2014
Caffeneited Diabetes 11PCs Each 1 serving/day (1 cup) CH 0.91 (0.89,0.94) Ding M 2014
Decaffeneited Diabetes 11 PCs Each 1 serving/day (1 cup) - 0.94 (0.91,0.98) Ding M 2014
CHD TPCs 235368 8328  Each 1 serving/day (1 cup) H—1 090 (0.81,0.996) Zhang C 2015
Tea Diabetes 14 PCs 503,165 35574  Each 1 serving/day (1 cup) L] 0.98 (0.96, 0.995) Yang W 2014
Stroke 8PCs 307,968 11,329  Each 1 serving/day (1 cup) |-| 0.94 (0.90, 0.973) Zhang C 2015
0.5 1 2

Realtive risk (95% CI)



No. of No. of No. of
Endpoint studies  subjects evenis Unit RR Reference
CHD 16 PCs 817,155 13,786  Each 1 serving/day (100 g) +-+ 0.94 (0.91,0.98) GanY 2015
Fruits Stroke 8 PCs 377,159 9,706  Each 1 serving/day (100 g) I 0.82 (0.75,0.91) HuD 2014
Diabetes 7 PCs 368,232 21,063  Each 1 serving/day (100 g) Fat 0.94 (0.89,1.00) LiM 2014
CHD 14 PCs 705,316 13,135  Each 1 serving/day (100 g) |.| 0.95(0.92,0.98) GanY 2015
Vegetables Stroke 6 PCs 342,118 8,854  Each 1 serving/day (100 g b 0.94 (0.90,0.99) HuD 2014
g :
Diabetes 5 PCs 173,995 18,758  Each 1 serving/day (100 g) [ 0.98 (0.89,1.08) LiM 2014
Green leafy . . ] .
vegetables Diabetes 3 PCs 127,148 13,331  Each 1 serving/day (100 g) — | 0.76 (0.62,0.94) LiM2014
Stroke 6 PCs 254,628 6,690  Each 4 servings/wk (400 g) I 0.98 (0.84,1.14)  Afshin A 2014
Legumes CHD 4 PCs 198,904 6,514 Each 4 servings/wk (400 g) = 0.86 (0.78, 0.94) Afshin A 2014
Diabetes 2 PCs 100,179 2,746  Each 4 servings/wk (400 g) | e 0.78 (0.50, 1.14)  Afshin A 2014
Whole CHD 6 PCs -- 5,383  highvs low Fal | 0.78 (0.71,0.86) Tang G 2015
grains Stroke 4 PCs 207,984 877 2.5 vs. 0.2 servings/day )—-—q 0.83 (0.68,1.14) Mellen P 2008
Diabetes 10 PCs 385,868 19,829  Each 1 serving/day (50 g) e 0.81(0.74,0.89) Aune D 2013
CHD death 5PCs,1RCT 206,114 6,749  Each 4 servings/week (4 0z [113 g]) o 0.76 (0.69, 0.84)  Afshin A 2014
?:;;:“d Nonfatal CHD 3PCs,1RCT 141,300 4,280  Each 4 servings/week (4 0z [113 g]) (M 0.78 (0.67,0.92)  Afshin A 2014
Diabetes 5PC,1RCT 230,216 13,308  Each 4 servings/week (4 0z [113 g]) I 0.87 (0.81,0.94) Afshin A 2014
0.5 1 2

Realtive risk (95% Cl)



No. of No. of No. of
Endpoint studies  subjects evenis Unit RR Reference
CHD Death 12 PCs 282,075 4,195 2-4 servings/week vs. <3 servings/month . 0.79 (0.67,0.92) Zheng J 2012
Fish Stroke 8 PCs 394,958 16,890  >5vs. 1 serving/week (- 0.88 (0.81,0.96) Chowdhury R 2012
Diabetes 13 PCs 481,489 20,830  Each 1 serving/day (100 g) l-ow 1.12 (0.94,1.34) Wu J 2012
CVD death 13 PCs 1,070,215 24241  high vs low H—a— 1.12 (0.95,1.33)  Abete | 2014
Unprocessed Stroke 5 PCs 239,251 9,593  Each 1 serving/day (100 g) . 1.13(1.03,1.23)  Chen G 2013
red meats Diabetes 9 PCs 447,333 28,206  Each 1 serving/day (100 g) HI— 1.19 (1.04,1.37) PanA 2011
CVD death 6 PCs 1,186,761 35537  Each 1 serving/day (50 g) Ha— 1.24 (1.09, 1.40)  Abete | 2014
Processed Stroke 5 PCs 239,251 9,593  Each 1 serving/day (50 g) [ 1.11(1.02,1.20) Chen G 2013
red meats Diabetes 8 PCs 372,391 26,234  Each 1 serving/day (50 g) —=— 1.51(1.25,1.83) PanA 2011
White meat CVD death 5PCs 1,197,805 31535 Each 1 serving/day (100 g) e 1.00 (0.87,1.15)  Abete | 2014
(poultry, rabbit) ek ’ ; SuEet
CHD 10 PCs 253,260 8,792  highvs low |_._| 0.94 (0.82,1.07) Qin L2015
Total dairy Stroke 16 PCs 764,635 28,138  highvs low — 0.88 (0.82,0.94) Hu D 2014
Diabetes 14 PCs 459,790 35,863  Each 1 serving/day | 0.98 (0.96,1.01) Chen M 2014
CHD 6 PCs 259,162 4,391  Each 1 serving/day (200 ml) m 1.00 (0.96, 1.04)  Soedamah-Muthu S 2011
Milk Stroke 9 PCs 525,609 22,382  high vs low (R 0.91(0.82,1.01 HuD 2014
Diabetes 7PCs 167,982 15,149  Each 1 serving/day (200 g) .l 0.87 (0.72,1.04) Aune D 2013
CHD 7 PCs - - high vs low (T 0.84 (0.71,1.00) QinL 2015
Cheese Stroke 5 PCs 282,439 9,919  highvs low Fad 0.94 (0.89,0.995) Hu D 2014
Diabetes 8 PCs 242,960 17,620  Each 1 serving/day (50 g) - 0.92 (0.86,0.99) Aune D 2013
Butter CHD 5 PCs -- - high vs low |—-—| 1.02 (0.88,1.20) QinL 2015
Stroke 3 PCs 173,853 5,299  high vs low (R 0.95 (0.85,1.07) HuD 2014
Yogurt CHD 5 PCs - - high vs low - 1.06 (0.90, 1.34) Qin L2015
Diabetes 9 PCs 408,096 32,995  Each 1 serving/day (% cup) = 0.82 (0.70,0.96) Chen M 2014
CHD 7 PCs 263,938 5,847  Each 1 serving/day (1 egg) e 0.99 (0.85,1.15)  Rong Y 2013
Eggs Stroke 6 PCs 210,404 7,579 Each 1 serving/day (1 egg) = 0.91(0.81,1.02) Rong Y 2013
Diabetes 5PCs 69,297 4,889 =1 egg/day vs. never or <1 egg/week —=—— 1.42(1.09,1.86) ShinJ 2013
0.5 1 2

Realtive risk (95% Cl)



No. of No. of No. of
Endpoint studies  subjects events Unit RR Reference
100% fruit juice Diabetes 11 PCs 407,288 34,549  Each 1 serving/day (8 oz.) m 1.06 (0.98, 1.14) Imamura F 2015
Sugar- Diabetes, non-BMI adjusted 13 PCs 421,973 36,492  Each 1 serving/day (8 oz.) —=— 1.42(1.19,1.69) ImamuraF 2015
sweetend Diabetes, BMI adjusted 17 PCs 464,937 38,253  Each 1 serving/day (8 oz.) = 1.27 (1.10,1.46) Imamura F 2015
heverages CHD 4 PCs 194,664 7,396 Each 1 serving/day (8 0z.) f 1.17(1.10,1.24) XiB 2015
Coffee— CVD 29 PCs - -- 3 vs. 0 cups/day, nonlinear b 0.89 (0.85,0.93) Ding M 2014
Caffeneited Diabetes 11 PCs - -- Each 1 serving/day (1 cup) s 0.91(0.89,0.94) Ding M 2014
Decaffeneited Diabetes 11 PCs - -- Each 1 serving/day (1 cup) ] 0.94(0.91,0.98) Ding M 2014
CHD 7 PCs 235368 8,328 Each 1 serving/day (1 cup) ] 0.90 (0.81, 0.996) Zhang C 2015
Tea Diabetes 14 PCs 503,165 35,574  Each 1 serving/day (1 cup) o 0.98 (0.96, 0.995) Yang W 2014
Stroke 8 PCs 307,968 11,329  Each 1 serving/day (1 cup) N 0.94 (0.90, 0.973) Zhang C 2015
0.5 1 2

Realtive risk (95% ClI)



No. of No. of  No. of

Endpoint studies subjects events  Unit RR Reference
_ CHD 10 PCs 306,244 5249 Each 5% E vs. SFA [ 1.07 (1.01,1.14)  Jakobsen M 2009
M et a-an al yS €es Of Total carbohydrate Stroke 4PCs 170,348 1,851 high vs low e 1.12(0.93,1.35) Cai X 2015
H Diabetes 8PCs 508,248 11,539 high vs low i 1.11(1.01,1.22)  Alhazmi A 2012
nutrients and coronary
. CHD 10 PCs 255610 9,552 high vs low ey 1.07 (0.96, 1.21)  Mirrahimi A 2014
h eart d |Sease, Stro ke; Glycemic index Stroke 7 PCs 225205 3046 high vs low s 1.1(0.99,1.21)  CaiX 2015
- - Diabetes 13 PCs - 35,715 high vs low e 1.19(1.14,1.24)  Bhupathiraju S 2014
and diabetes mellitus.
CHD 10 PCs 262,892 10,785  highvs low —e—i 1.23 (1.06, 1.42)  Mirrahimi A 2014
Glycemic load Stroke 6PCs 222,308 2,951 high vs low —i 1.19(1.05,1.36) CaiX 2015
Diabetes 17 PCs - 46,115 high vs low by 1.13(1.08,1.17) Bhupathiraju S 2014
CHD 16 PCs - - high vs low - 0.93 (0.91,0.96) Wu Y 2015
Total dietary fiber
v Diabetes 12 PCs 359,167 - high vs low i 0.81(0.73,0.9)  YaoB 2014
y CHD 5PCs - - high vs low [ 0.92 (0.85,0.99) WuY 2015
Geenal Eltiat Diabetes 11 PCs 389,047 - high vs low ——i 0.77 (0.69, 0.85) Yao B 2014
Fruit Fiber CHD 5PCs - - high vs low [ 0.92 (0.86, 0.98) Wu Y 2015
Diabetes 9PCs 341,668 -- high vs low fay 0.94 (0.88,0.99) Yao B 2014
. CHD 5FPCs - -- high vs low ] 0.95(0.89,1.01) WuY 2015
Vegetable Fiber Diabetes 10 PCs 345006 - high vs low g 0.95 (0.84,1.07) Yao B 2014
CHD 7PCs 126,439 - high vs low et 0.99 (0.88,1.09) Mente A 2009
Total fat Stroke 4RCTs 49,246 - intervention vs control [ 1.01 (0,90, 1.13) Hooper L 2012
Diabetes 4PCs 247,755 10,388 high vs low . 0.93 (0.86,1.01)  Alhazmi A 2012
CHD 20 PCs 276,763 10,155 top vs. bottom tertile ta 1.03(0.98,1.07) Chowdhury R 2014
Saturated fat Stroke 8PCs 179,436 2,362 high vs low —s—H 0.81(0.62,1.05) Siri-Tarino M 2010
Diabetes 7PCs 352,262 9,566 high vs low . 0.99 (0.91,1.07) Alhazmi A 2012
CHD 9PCs 144219 6,031 top vs. bottom tertile [ 1.06 (0.97,1.17)  Chowdhury R 2014
Monounsaturated fat Stroke 11 PGs - - top vs. bottom tertile —— 0.83(0.71,0.97) Schwingshakl L 2014
Diabetes 6 PCs 196519 6,687 high vs low [ 0.99 (0.90, 1.09)  Alhazmi A 2012
Polyunsaturated fat
CHD 9PCs 262612 12,198 substituting 5% energy intake Foi 0.90 (0.85, 0.94)  Farvid M 2014
Total or Umega-li from LA for carbohydrate
Diabetes 5PCs 196519 6,687 high vs low i 0.90 (0.79, 1.04)  Alhazmi A 2012
0 3 CHD 5PCs 89,700 5,788 high vs low o 0.94 (0.85,1.04) PanA2012
leetg;- - Stroke 3PCs 98410 1300 highvs low = 0.96(0.78.1.17)  Pan A2012
Gt SULIERS Diabetes 7PCs 131940 7.365  Each0.5 g/day i 0.89 (0.81,098) WuJ 2012
CHD 16 PCs 422,786 9,089 top vs bottom tertile = 0.87 (0.78,0.97) Chowdhury R 2014
Omega-3 - FatalCHD ~ 16PCs,5RCTs 363,003 5951 250 mg/day vs none —— 0.64 (0.50,0.80) Mozaffarian D 2006
Seafood Sources Stroke 8 PCs 242076 5238 high vs low by 0.90 (0.81,1.01) Larsson S 2012
Diabetes 16 PCs 540,184 25670  Each 250 mg/day Foad 1.04 (0.97, 1.10)  Wu J 2012
Trans fal CHD 4PCs 145,132 = high vs low —— 1.32 (1.10,1.54)  Mente A 2009
e CHD 4 PCs 120836 4965  Each 2% E vs. carbohydrate |t 1.23(1.11,1.37) Mozaffarian D 2006
: . r : Stroke 12PCs,3CCs 225693 8,135 high vs low e 1.34(1.19,1.51) LiX 2012
Dietary sodium g :
D?rIUSh_Mozaffarlan e CVD death 11 PCs 229, 785 - high vs low i 1.12 (1.06,1.19) Poggio R 2015
Circulation. ]
CHD 6PCs 81,612 3,058 Each 1.38 g/day [E——— 0.92 (0.81,1.04) D'Elia L 2011
. . - Dietary potassium :
2016;133:187-225 e Stroke 11 PCs 23606 7066  Each .64 glday i | 0.79 (0.68,0.90) D'Elia L 2011

05 1 2
Realtive risk (95% Cl)



No. of No. of No. of

Endpoint studies subjects events  Unit RR Reference
CHD 10 PCs 306,244 5,249 Each 5% E vs. SFA p—| 1.07 (1.01, 1.14)  Jakobsen M 2009
Total carhohydrate Stroke 4 PCs 170,348 1,851 high vs low - 1.12 (0.93,1.35)  Cai X 2015
Diabetes 8 PCs 508,248 11,539 high vs low 3—-—| 1.11 (1.01, 1.22)  Alhazmi A 2012
CHD 10 PCs 255,610 9,552 high vs low o 1.07 (0.96, 1.21)  Mirrahimi A 2014
Glycemic index Stroke 7 PCs 225205 3046 high vs low m 1.1(0.99,1.21)  Cai X 2015
Diabetes 13 PCs = 35,715 high vs low ' 1.19 (1.14, 1.24)  Bhupathiraju S 2014
CHD 10 PCs 262,892 10,785 high vs low | 1.23 (1.06, 1.42)  Mirrahimi A 2014
Glycemic load Stroke 6 PCs 222,308 2,951 high vs low f E— 1.19(1.05,1.36) Cai X 2015
Diabetes 17 PCs -- 46,115 high vs low ™ 1.13 (1.08, 1.17)  Bhupathiraju S 2014
Total dietary fiber .CHD 16 PCs = = h!gh vs low i 0.93 (0.91,0.96) WuY 2015
Diabetes 12 PCs 359,167 = high vs low e i 0.81(0.73,0.9) YaoB2014
Cereal Fiber .CHD 5PCs = = h!gh vs low = 0.92 (0.85,0.99) WuY 2015
Diabetes 11 PCs 389,047 > high vs low e 0.77 (0.69, 0.85) Yao B 2014
Fruit Fib CHD 5PCs = = high vs low Fudi 0.92 (0.86, 0.98) WuY 2015
bl Diabetes 9 PCs 341,668 - high vs low e 0.94 (0.88,0.99) Yao B 2014
Veaetable Fiber CHD 5PCs = = high vs low bu! 0.95 (0.89,1.01) WuY 2015
g Diabetes 10 PCs 345,096 = high vs low =i 0.95(0.84,1.07) Yao B2014
0.5 1 2

Realtive risk (95% Cl)



No. of

No. of

No. of

Endpoint studies  subjects events Unit RR Reference
CHD 7PCs 126,439 - high vs low |_-_| 0.99 (0.88,1.09) Mente A 2009
Total fat Stroke 4 RCTs 49,246 = intervention vs control a— 1.01 (0.90, 1.13)  Hooper L 2012
Diabetes 4 PCs 247,755 10,388  highvs low . 0.93 (0.86,1.01)  Alhazmi A 2012
CHD 20 PCs 276,763 10,155  top vs. bottom tertile i 1.03 (0.98,1.07) Chowdhury R 2014
Saturated fat Stroke 8 PCs 179436 2,362 high vs low - 0.81(0.62,1.05)  Siri-Tarino M 2010
Diabetes 7 PCs 352,262 9,566 high vs low 4 0.99 (0.91,1.07)  Alhazmi A 2012
CHD 9 PCs 144219 6,031 top vs. bottom tertile (H-— 1.06 (0.97,1.17) Chowdhury R 2014
Monounsaturated fat Stroke 11 PCs = = top vs. bottom tertile e 0.83 (0.71,0.97) Schwingshakl L 2014
Diabetes 6 PCs 196519 6,687 high vs low ] 0.99 (0.90, 1.09)  Alhazmi A 2012
Polyunsaturated fat i
CHD 9 PCs 262,612 12,198  substituting 5% energy intake F 0.90 (0.85,0.94) Farvid M 2014
Total or Omega-6 from LA for carbohydrate :
Diabetes 5PCs 196519 6,687 high vs low - 0.90 (0.79, 1.04)  Alhazmi A 2012
0 3 CHD 5 PCs 89,700 5,788 high vs low — 0.94 (0.85,1.04) PanA 2012
leegg- N Stroke 3 PCs 98,410 1,300  highvslow — 0.96 (0.78,1.17)  PanA 2012
RUSCUIESE Diabetes 7PCs 131,940 7,365  Each0.5 g/day i 0.89 (0.81,0.98) WuJ 2012
CHD 16 PCs 422,786 9,089 top vs bottom tertile |—-—| 0.87 (0.78,0.97) Chowdhury R 2014
Omega-3 - Fatal CHD 16 PCs, 5 RCTs 363,003 5,951 250 mg/day vs none e 0.64 (0.50, 0.80) Mozaffarian D 2006
Seafood Sources Stroke 8 PCs 242076 5,238 high vs low i 0.90 (0.81,1.01) Larsson S 2012
Diabetes 16 PCs 540,184 25670  Each 250 mg/day i 1.04 (0.97,1.10) WuJ 2012
Trans | CHD 4 PCs 145,132 - high vs low i 1.32 (1.10, 1.54) Mente A 2009
Fansys CHD 4 PCs 139,836 4,965  Each 2% E vs. carbohydrate ; 123 (1.11,1.37) Mozaffarian D 2006
Dietary sodium Stroke 12PCs,3CCs 225693 8,135 high vs low 1.34(1.19,151) LiX 2012
CVD death 11 PCs 229,785 = high vs low 1.12 (1.06, 1.19)  Poggio R 2015
Dietary potassium CHD 6 PCs 81,612 3,058 Each 1.38 g/day . 0.92 (0.81, 1.04) DIEI!a L 2011
Stroke 11 PCs 23,606 7,066 Each 1.64 g/day —a— 0.79 (0.68,0.90) D'EliaL 2011
0.5 1 2

Realtive risk (95% Cl)



Barriers and opportunities for healthy eating.

Global

Governmental

Agricultural,
industry, market Global food

availability

Community

environment Workplace
food environment

Food production
and distribution

Individual

Age, gender, personal norms, education,
income, taste preferences, nutritional
knowledge and skills, health status, eating

behaviors, attitudes, motivation, sleep, screen

time, alcohol use

Dariush Mozaffarian Circulation. 2016;133:187-225



[TbTHaTa KapTa 3a
nogobpsiBaHe Ha
XPaHUTENHUS
cTaTyCc U HaBUUM
cnenBa ga e no
Moaena 3a
HamansBaHe Ha
CMbBbPTHOCTTa Npu
T

A roadmap for improving population dietary habits.
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e Driver: (consumer) ¢ Road: (environment)
— Education — Road engineering, guard rails,
— Licensing rumble strips
— Limits on phone use, texting ~ Speed limits
— Stop signs, stop lights, cautior
e Car: (product) Sl
— Active: seat belts, child seats,
motorcycle helmets e Culture:
— Passive: padded interiors, — Designated driver campaign
collapsible steering columns, — Drunk-driving legislation
shatterproof glass, air bags — Private advocacy, eg. MADD

Crash safety standards
Safety inspections

Dariush Mozaffarian Circulation. 2016;133:187-225



MnelomponHume egpekmu Ha sumamuH [ u
npeseHyusa Ha
cvbpoeyHo cvboosume 306014a8aHUSA



3SHAYEHUE

Han-yecto e HeguarHoCTMUMpPaH

o 3acAara BCNYKU Bb3pPadCTOBU
rynu

1 MoBuwaBa pucKka 3a pa3BuUTUe
Ha XPOHUYHU, HEUHDEKLUMO3HU
3ab601aBaHUA

1 Moxe pa 6bae npeodonsiH c
pefoBHO M3naraHe Ha CAbHLUE,
aveTta u/vnu cynnemeHTupaHe



Knacuyecku u naeliomponHu eghpeKmu Ha

-~~~ eumamusb
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Cells, tissues and organs with the vitamin D receptor (VDR)

Adipose tissue Skin tissue Placenta

Osseous tissue Hair follicle Uterus
Cartilaginous tissue Kidney Ovary

Smooth muscles  Fetal liver Testicle

Cardiac muscle Lungs Epididymis

Fetal muscle tissue Brain Parotid gland
Adrenal gland Parathyroid gland Retina

Cancer cells Pituitary gland Bone marrow
Stomach Thymus gland Pancreatic -cells

Small intestine Thyroid gland Osteoblasts
Large intestine Mammary gland  Lymphocytes Band T
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Knacugpukayus Ha cmamyca Ha

sumamuH D
I

aedunumnt— <30 nmol/I
HepgocTtaTbyHOCT — 30-50 nmol/I

AocTaTbyHoCcT —>50nmol/I

C ornep obaye Ha 06WOTO 34paBOCNAOBHO cbCcTOAHKE, IOM B cbrnacue m c
AMEpPUKaAHCKOTO ApY*KecTBO No eHaokpuHonorua (US Endocrine Society), Ha 6a3aTa
Ha HAKOJIKO ennaemMuoN0rMYHn NPOyYBaHMA NpenopbyBa CEPYMHO HMBO Ha
25(0OH)D om 75-110 nmol/l 3a nocturaHe Ha obLmM 34paBHU NOA3U, @ UMEHHO
HamaneHne Ha PUCKa OT pakK, aBTOMMYHHU 3abonAasanHua, anabert Tmn 2, cbpaeyHo-

CbA40BU 3a6OI'IFIBaHMFI, MH(I)eKLI,MO3HM 3abonsaBaHuA



Indoar ermvirconment

Extensive clathing cover

Exrcess sun avoidance
(shade, sunscreen)

High-latitude location

WVidinter season

:

Ajr pollution

Exposure through
glass

Dark skin pigmentation

Malabsorptive syndromes

Inadequate Low ambient
sun exposure UV radiation level
Risk factors for low

serum 25(0H)D levels

Outside peak LV radiation
times (10 A ta 3 pm)

Mo or low witamin O
supplemenits

Obesity

Phiysiclogic
factors

Lo witamin D

Lo vitamin O diet
withaut fortified food

intake

Hepatic/renal failure

Exclusive breastfeeding

Pregnancy

Aging

Medicaticn:
antiseizure drugs, nfampin
antiretroviral treatment,
glucocorticoids

Lactose intclerance

Socioeconomic status
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Adegpuyum Ha sumamuH D e bvnzapus

Higo wa 235(0H)D
(%)

<375 nmol/

49,9

<50 nmol

<75 nmol |

97,0

> 75 nmol |
)4

HaunoHanHo npeactaBMTENHO Npoy4YBaHe Ha YecToTaTta Ha Hali-pasnpocTpaHeHuTe

€HOOKPUHHN 3abonsaBaHust U CbCTOSISHUETO Ha BUTaMUH D cpeq HacerneHneTo B

bbunrapua; BbnrapckoTo Apy»XecTBO NO eHAOKPUHOSOIUS.
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THE SUN AND VITAMIN D

o Ultraviolet-B rays sl

convert a derivative
of cholesterol —

Vitamin D3, which
then travels to
the liver,

o)
.
D3

e The liver converts
Vitamin D3 to
another form called
25-hydroxy-
Vitamin D, which

is what doctors
measure in the
blood.

o The kidneys

o
convert this form Q HIDHEH’SB P
to the final active = To body
hormaone that may
have many effects throughout the
body, including enabling calcium
absorption in the intestines,

OTHER SOURCES OF VITAMIN D

Vitamin D3 can be found in

fortified milk, some foods and
supplements. Ingested this way, D3
the Vitamin D3 makes its way to

the liver and is converted, just like
skin-produced Vitamin D3. But some
scientists say current recommendations
for daily Vitamin D intake are inadequate.

POSSIBLE EFFECTS OF VITAMIN D DEFICIENCY

| PBrain
* Schirophrenia
* Depression

Lungs
* Asthma
* Wheezing

Circulatory
* High blood pressure

+ Coronary heart disease
* Stroke

Muscles/bones
* Muscle weakness, aches
* Rickets
* Osteoporosis
* Dsteormalacia
{soft bones)

Immune System

* Type 1 diabetes

* Multiple sclerosis

* Rheumatoid arthritis

* Weakened response to
fight turberculosis,
influenza and other
infectious diseases

Cancer

Possibly associated with
a variety of cancers,
including colon, breast,
prostate and ovarian




BumamuH K2

Ca™binding sites (Glaresidues) | Gla-proteins: osteocalcitonin
BGP — bone mineral maturation
vit K1 energy metabolism
MGP — bone mineralization
l 3 — T ycarboxylated . vascular calcification
: un-carboxylated "~ | Protein-§ —>?
vit Kzs.’u? Periostin — cell-matrix interactions

angiogenesis, myocardial remodeling,
l tumor metastasis
+ PLF > early adaptive stage of bone remodeling
RXRISXR VitK, GRP » short term error correction [Ca*],,(2)
optimal osteocyte density

e\

+
Teoll «— .ooE’“‘W} e e e
E

osteoblasts 1 osteocytes

¥ osteoclastoginesis «— | RANKL +—

r
.

bone quality
B
bone health

Gla-protein:Vitamin K-dependent carboxylation/gamma-carboxyglutamic (GLA) domain



BumamuH K2 —“/lunceawjomo 38eH0” 8

mepanuama ¢ Bumamun 4 (u Ca)

intestines

Vitamin K
(e.g. menaquinonas)

-

Matrx GLA Proden
ucMGP — cMGP

| Caleium §

-

Inhibition of vascular
calcification

Calcium
Gatl

vitamin
D3

Vitamin D3 enhances
Calcium absorption
and production

, cooked

Hard cheeses (Dutch
style), raw
Soft cheeses (French
style)

76.3

™~

Dsteacalein
ucle — cOc

_--_ 12.6
[ (us.) ik

Promotion of bone ||~ 98

mineralization Chicken breast 8.9

56.5

’ 32.1
(Netherlands)

oose leg
Egg yolk (U.S.)

31.0
15.5
15.0
14.1

Chicken liver (raw)
Chicken liver (pan-

Inactive
osteokalcin K2

vitamin

Vitamin K2 activates
osteocalcin

. - 0000 )
Food 100
(::_’ 02) pi::i':: Microgram (pg) | Proportion of vitamin K,

1,103.4

Goose  EG

Active
osteokalcin

K2D3

K2D3

adequately used Calcium
{incorporated in bones)

(90% MK-7, 10% other MK)
(100% MK-4)

(6% MK-4, 94% other MK)

(6.5% MK-4, 93.5% other
MK)

(98% MK-4, 2% other MK)

(100% MK-4)
(100% MK-4)
(100% MK-4)
(100% MK-4)

(100% MK-4)

(6% MK-4, 94% other MK)
(100% MK-4)
(100% MK-4)
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lMpoy4ysaHusa 3a 8pvb3KamMa mexcoy esumamuH 4 u
UHCcynuHoOBamMa pesucmeHmHocm

I I ———
o OBCEPBALUMOHHHN

o TPAHCBEP3AJ/IHA
o [NPOCIMEKTUBHWU

o MHTEPBEHUWNOHAJTHU



IpaHceep3aaHU Npoy4YeaHUA

Cpe3oBo npoyyBaHe Ha 6288 Heaumabetnun, CALL -
obpaTHa 3aBUCMMOCT MEXKAY CEPYMHUTE HMBA HA
25(OH)D 1 HMBaTa Ha KpbBHATA 3axap Ha rMaaHoO UAKU cnep,
HaTOBapBaHe C IMHOKO3a.

B 9 or 14 npoyyBaHMA Cay4an-KOHTPoNa —> HasncHute
HMBa Ha 25(OH)D ca no-HucKM npu naupeHTute cbe 32T B
CpaBHEHME C 34pPaBUTE KOHTPO/U

B Women’s Health Study yyactHuuute npuemann But.D
>511 |U/ AaH. ca ¢ no-HUCBK puUcK 3a 3[12T, B cpaBHEHME C
Te3n npuemanu But.D <159 1U/aH. (2.7% cnpamo 5.6%).



Relative Risk of type 2 Diabetes

NHmepeeHYuoOHanHU rnpoy4yeaHus

1.2 '
0.89
1 2

T

0.8

0.6

g.2

=

Bi-1200

<400 Calcium Intake

400800 >1200 mg/d

Vitamin D Intake, IU/d

wAmm

=1 Nurses health study, FU,
> 18 000 KeHu

0 ExXepHeBeH npuem Ha
>1200 mg Ca n >800 |U
vitamin D ce acouununpa c
33% NO-HMCBK pPUCK 33
T23[1, B cCpaBHeHUe C
npmembT Ha < 600mg Ca
calcium u < 400 |U

Pittas et al, Diab Care, 2006

vitamin D.



NHmMepeseHYUuoHanHU rnpoy4yeaHus

Ha

11%

Deleskog A. et al., Diabetologia, 2012



BumamuH /] no0obpsaea uHcynuHosda
pe3ucmeHmHocm

-1 TepanuaTta ¢ MetdopmunH nogobpasa U4 c 13%

-1 Bncoknte HmBa Ha Vit D ce nopobpsasat cbec 60% U4

Chiu. Am J Clin Nutr. 2004,79:820.
1 Manko npoyuBaHe Ha 10 »keHn c T23/11

Vit D 1332 IU/aH x 30 gHM

NHCynmnHOBaTa YyBCTBUTE/THOCT Ce e noBuwinna ¢ 21%

Borrisova et al. Int J Clin Pract. 2003;57(4):258.



BumamuH [l u UHCynuHosa

PesucmeHmHoOcmM
—

Hebana
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CbusuquK
feHeTU4YHU a
dakTopum HeaKTUBHO
cT

3aTnbCeTA Oedununt

BaHe, k]
BMT BUTAMMUH
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Bum. [] u UHcynuHOBa Pe3ucmeHmHocm — ponsA
Ha degpuyuma my no epeme Ha
— npeHamaaHomo passumue

In uterne Drogrammking
Tissue composition

] - Gene expression
Other environmertal factors Imrune developrment Preterm
"-'.:.F" Metabolisrn % Matermal-fetal
Fat mass * HIY tranmsfer Q——
Leavww witarmin O status during pregnancy Bone mass Respiratary infection
Brain developmernt Infant  Rjckets
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Wheezing

| Asthma
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Obesity
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Metabolic syndrome ‘::.}:
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Ostearmalacia

<:|{> Disteoparasis
a Myopathy <J1__

Falls
Cognitive impairmnernt
Eldery Cancer

| Transgeneraticnally epigenstic effects

Pregnancy
Preeclarmpsia
Bacterial vaginosis
IVF success

Gestational diabetes mellitus



eKBecTpupaHe
aButamuH [1 B
acTHaTa TbKaH

PeayuupaHa
aKTuBauus
n/vnu
noBULLUEeH
KaTabonusbm

Hucsk
XpaHuTerneH
npuem

BUTAMUWH D U
3AT/IbTABAHE

HamaneH
CUHTEe3 B

KoXaTta —
HapyLweHo

noeeneHue,
HamMalieH
KanauuTteT 3a

Hucku HuBa
Ha 25(OH) D
npwu
3aTnbCTABA
He

HapyweH

CUHTE3

HamaneHa
YypeBHa
abcopbuumsna

\ MeTabonusbm
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BUTAMWH D N 3AT/IBCTABAHE B
bbJ/ITAPUA

YecToTaTa Ha TeXxKuA AedbuunT Ha BuTammH 1 <25 nmol/l e 3HauuTenHo
NO-BMCOKA cpen /aumuata C HAgHOPMEHO Terno M 3aTabCTABAaHE B
CpaBHEHWE C Te3n HOPMANIHO TenecHo Terno - 72.8% cpewy 27.2%,
p<0.001. BepoATHO BuUTamMMH D wurpae nNpPoOTEKTUBHA pPONA cCpeLly
3aT/TbCTABAHETO.

Yecmoma Ha depuuum Ha sumamuH D cped auyama ¢ HAOHOPMEHO me2sa0 U 3amabCmsasaHe
bopucosa A-M, LLluHKos A, Briaxos ", Jakoscka /1, T. Tooopos, CeuHapos [,Kacaboesa /.

KauHuka no mupeoudHu u memabonumHu KocmHu 3ab6oaa8aHuUs, YHuUsepcumemcka 60aHuUua no
eHOOoKpuHonoaus, MeouyuHcku yHusepcumem — Coghus;

JlabopamopuAa no KAUHUYHG ¢hapmaKosaoaus, YHusepcumemcKa bonHuuya “AnekcaHoposcka’,
MeouyuHcku yHusepcumem — Coghus



BPb3KA HA BUTAMUH [ CTATYCA C
AHTPOITIOMETPUYHU NMOKAS3ATEJIN 1PU JTULIA C
HALHOPMEHO TEIJ10 U SAT/TbCTABAHE

NTM / BMI kg/m2

QO observed
—ilinear
e Q@@AFItAIMIC
] [)\/@ 'S €

———)Uuadratic

60,0—

e O POUN
50,07 e OWET

° o | -Growth
°© ——fxponential

40,0—

30,0—
[,

0,0 20,0 40,0 60,0 80,0 100,0
BumamuH [l cmamyc npu Auya cbe cepbxmeasno u VIT.D nmol/l
3amavcmsasaHe
M. Hukonosa' AnlleHkos', M. boaHoe2, 1. KXMEX - MY, Cogus o
2. Kamedpa ebmpewHu 6onecmu, KAUHUKAG No eHOOKPUHOA02UsA compou nd Mofena € CUrH Md)” KaHTeH: r=0.148

u 6onecmu Ha obmaHam. a, MY - Cogpus p<0001



BPBb3KA HA BUTAMUWH [J CTATYCA C
BUCLIEPAJIHATA MACA TIPU JINLIA C
HAOHOPMEHO TETJIO A 3ATJTbCTSIBAHE

BucuepanHm mactmn / VISC FAT

30,0 O Observed
o —i inear
(@)
25,0— o
(@)
O O (@)
(@) o
o O O
20,0— (@)
(@) ao oo
g (@) (@) o o
i o
15,059 ——f X pONENtIAl
100—M O GO OO0OTWO OO0 0O O o s
E O OO0 O0OOO (@ @ @ 1)) (@](0)] (@)
O O O O o OO OO o
o (@) (@) (@) (@)
5,0— o (@) (@)
o o
(@)
0,0—
I I I I I I
40,0 60,0 80,0 100,0

0,0 20,0
BumamuH [l cmamyc npu Aula cvc c8pbxmeahio u

3amnavscmsasaHe

M. Hukonosa' AnlleHkos', M. boaHoe2, 1. KXMEX - MY, Cogpusa

VIT.D nmol/l

2. Kamedpa sbmpewHU 6onecmu, KauHUKa no eHOOKPUHOM02USA
u 6onecmu Ha obmaHam. a , MY - Cogpus

compound moaena € CtTatTuCtTn4eCku

3Haumm, r=0.119 p<0.001



Egpekmu Ha 25(0OH)D ebpxy 6ema -
K/1iemkama

glucose

!

66P— metabolism

T hydroylase

Y

25040 1 T{alhindin i
i Neth

ol — l i
cylokines €—
TETTTITTITITITT
cell nucleus

VORE  insulin gene v
‘ apoplasis <—

synthesis A secrefion %

insulin

— Kyp thannel

i \
II

| membrane
| depolarization
|

L

% (aH :

1 Fas/Fas-L

MpuembT  Ha Bur.D nopobpsasa
NHCY/IMHOBATA 4YyBCTBUTENHOCT 7
OVNPEKTHO  MHCY/IMHOBaTa  CeKkpeuwus.
JebnumtbTr  HAa  But.D  BOAM OO
NOBMLIABaHE MJa3MEHMUTE HMBA Ha
MapaTnpeongHus XOPMOH (PTH),
nocaenBaHo oT NoBMLLABaHE
BbTPeKneTb4yHaTa KoHueHTpauus Ha Ca,
KOeTo  MHXMbupa  nocTpeuenTopHOTO
JENCTBME HA WHCY/IMHA W [AeaKTUBMpa
GLUT-4 - OCHOBHMA rNOKO3€eH
TPaHCNOPTEP B MYCKY/IHAaTa M MacCTHaTa
TbKaH. B ponbnHeHne Ca  WMHOAYKC
noBauABa [B-kKnetbyHaTa PyHKUMA MO
OTHOLLUEHWNE NHCY/IMHOBATa CEKPELUA.



Ecpekmu Ha BumamuH [] ebpxy 6ema -
Krilemkama

0 AdupekteH edeKT — nocpeactsom VDR B b6eTa Knetkata U
AaBTOKPMHEH 4Ypes JIOKa/IHA akTMBMpPaHa 1-a xnapoKcuiasa

0 WHanpekteH — moaynmpaHe Ha Ca metabonnsbm w
MOBULLEHNE HA MHCY/IMHOBATA CeKpeLuns

1a-hydroxylase Glucose

# k)
250HD  1,250H0 @

< SR o CtumynupaHe ekcnpecnata Ha IR M ¢ nopmobpasaHe
‘ [MIIOKO3HMA  TPAHCNOPT Ce  Vy/ieCHABA  MHCY/IMHOBOTO
T nencreune

1a-hydroxylase
e

250HD  1,250H,0 ~ e Cebindn — [Ca?"),

.
S e | 0 TlloBuwasa ekcnpecnaTa Ha IGF — BP — npegukTop 3a puUckK
ot 123/
hd - 0 [loBnnABa XPOHUYHOTO Bb3MajneHUe U UUTOKMHOBUTE HUBA

— moaynmpaHe Ha N4 n beta-kKneTbYyHa NpexmnBaemocT

Translocation

o Monnmopdusammte Ha VDR ce cBbp3BaT ¢ NP, MHCYynMHOBA
ceKkpeumAa N KpbBHA 3axap Ha rMagHo

Mitogenesis  Protein  Glycogen  Glucose
synthesis  synthesis  transport



ButamuH [1 nogobpsaBa ycBosseMocTTa Ha
rnoKo3arta B nepudepHUTe TbKaHN U YepHusa apoob

P

Vitamin D deficiency

lack of dietary sources, and/or excess adiposity

Dwe to impaired UVB-induced cutaneous synthesis (dark skin
pigmentation, sunscreen, imited time outdoors, latitude, season),

vays

L msuln production @ % W
1 proansulin —s insulin

| glucose-induced insulin | glucose uptake

Sechalion | glucose uptake

Linsulin signaling | insulin signaling
1GLUT4 LGLUT-4
1 inflammmatory
cviokines
T leptin
| adiponectin

\

| glucose uptake

xS

1 Inflammmadory Cyiokines/Chemokines
1 Dendrtic cell maturation

1 TLR-2and TLR-4

1 NF - pathway actwity



BUTAMUH D E AMYHOMOLYJIATOP HA
XPOHUYHOTO BB3ITAJIEHUE T1PU UP

Target tissue

H 2 IL-12

b2y

% NFa
Free radicals

(D80/36

(D28/CTLA4

m—)

%\

14
L0

TGH .10

o)

="[loTUCKa XPOHUYHOTOTO
CUCTEMHO Bb3MaseHune

"But.[l cTaTyca e B 0bpaTHa
kKopenauma c TNF — a, IL-1BIL-2,
IL-6, INF-y

"NHxnbupa NF-kB nbta
"AKkTMBUTa Th2 3a cmeTKa Ha Thl
="[loTnCKa eKkcnpecunaTa Ha TLR-4
"Hamana akTMBMUpPaAHeTOo Ha
AEHOAPUTHUTE KNETKU
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