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Lang leve onze gezondheid!

Levensverwachting van mannen en vrouwen in Nederland
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2.2.1 Levensverwachting en gezonde levensverwachting bij geboorte
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We worden steeds ouder?
Are you sure?
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We worden steeds ouder
maar ook
steeds jonger ziek:
dubbel zo lang chronisch ziek

Jan 4th 2018

for two years in a row

That's not really meant to happen in developed countries

Wrong turn
Average life expectancy at birth, years
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Life expectancy in America has declined
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We werden steeds ouder
en worden nog immer
steeds jonger ziek:
dubbel zo lang chronisch ziek

The problem starts... at ......birth

The epidemiological burden of obesity in
childhood: a worldwide epidemic requiring
urgent action

‘Table 3 Estimates of the proportion of obese chidren aged 2-4 years, by region_|

Region sex 1980 (% obese) 2015
Sub-Saharan Africa Female 37 (31-44) 54 (45-65)
Male 43(34-55) 58 (47-7.1)
South Asia Female 28 (15-49) 402171
2l 2403:42) 4502381
East and Southeast Asia and Oceanla Female 2301438
Male 2
+igh-ncome countries Female
Male
Latin America and the Caribbean Female
2l
Middle East and North Afrca Female 43 (37-51)
Male 352943
Central and Eastem Eutope and Central Asla  Female 90 (23-111)
Male 115 (94-141)

Estimates were published by the Institute for Health Mitrics and Evalustion (see Table 1)

Di Cesare et al. BMC Medicine, 2109]
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Test je zelf — kennis...

Vanaf welk nummer hebben bovenstaande vrouwen overgewicht?

19-04-2022

Hoe kan dit nou?

14

The problem continues at school(?)

Percentage of 5-19 year old Obese —
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Fig. 10 Comparison of che
published by the Non-Communicabk
(see Table 1)

boys aged 5-19 years in 1975 and 2016, Estimate: y were
s Risk Factor Colaboration (NCD-RISC) using the Workd Health Organizat ah reference [47]

Di Cesare et al, BMC Medicine, 2109|
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Test je zelf — kennis...

Vanaf welk nummer hebben bovenstaande vrouwen overgewicht?
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Obesity rates in the US
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Obesity -> Diabetes: rates in the US

Obesity and Cancer
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Culturalisme # Racisme

(Yuval Harari)

Prevalence of obesity among white adults

CDC BRFSS, SELF-REPORTS IN20112013.

Prevalence of obesity among black adults

CDC BRFSS, SELF-REPORTS IN 20112013

Yox
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Percent of Total Population with Diabetes (Diagnosed and Undiagnosed)

[Jrew [o10% vz e [ Jisven e o2

Obesity and CVD / other
disease (111) disease (120-25) flutter (148) (160-69)
Pace s <0-0001 = Pacinss<0-0001 Pran 1o <0-0001
80
% 20 \/ \/
= Rt
o5St+—T—T—"T +TT T T T
Respiratory Respiratory Digestive Musculoskeletal Urogenital
Any ()23-99) Lower respiratory Liver dirrhosis Any (M) Any (N)
infection (J09-22) (K70.3/71.7/74.3-6)
Pow<0-0001 » P Powu<0-0001 Puecar<0-0001
Preninsr<0-0001 e b < < Poco i’ =002 Pran sner<0-0001
80
S 40
§ 20
= 10
05 t+—T—TT +T—T 7T +TTT T+t TTT +T T T T
10 20 30 40 50 10 20 30 40 50 10 20 30 40 50 10 20 30 40 50 10 20 30 40 50 10 20 30 40 50
BMI (kg/m?) BMI (kg/m?) BMI (kg/m?) BMI (kg/m?) BMI (kg/m’) BMI (kg/m?)

24



Obesity and all-cause mortality
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Health Effects of Overweight and Obesity in 195 Countries
over 25 Years
B Deaths
[[] Change due to risk-deleted death rate [ Change due to population growth
[0 Change due to population aging I exposure to high BMI
@ Total percent change

High SDI - IR
w50 .

T T T T ! .
50 0 50 100 150 200
SDI = sociodemographic index Percent Change

(Risk-deleted rates are the underlying rates of disease that would have occurred in the absence of the risk factor.)
N ENGL) MED 377;1 NEJM.ORG JULY 6, 2017
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Obesitas is een wereldwijd probleem,
dat gerelateerd is aan vrijwel ALLE welvaartsziekten
en aan vroegtijdige sterfte

Birth rate in the United States in 2017, by household income

Under 10,000

35,000-49,999

50,000-74,999

75,000-99,999

Annual Household Income in U.S. dollars

0-149,999

150,000-199,999

200,000 or more

European Commission > Eurostat > Products Eurostat News > EU births: decline continues, but not from foreign-born women

EU births: decline continues, but not from foreign-born women n eu rostat

1.14 Gemiddeld kindertal per vrouw, naar achtergrond en
generatie, 2017

Nederlands

Surinaams

Antilliaans

kinderen

BN Nederlands Eerste generatie I Tweede generatie

https://longreads.cbs.nl/integratie-2018/bevolking/|
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NB: Data voor Nederland niet te vinden
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Oorzaken obesitas pandemie:
1. Globale toename welvaart / ongezonde leefomgeving
2. Mondiale vergrijzing (toename levensverwachting)
3. Krimpende hoog / (nog) groeiende laag-sociaal economische
klasse




The REAL world we live in...

* En hoe bereik je als H-SEC de L-SEC???

Survival of the fittest = not strongest / smartest ... but: most reproductive

31

Wat ging en gaat er mis?
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Charles Darwin: Survival of the Fittest

THE ORIGIN OF SPECIES

BY MEANS OF NATURAL SELECTION,

S IN THE STRUGGLE

Herbert Spencer:

35
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Evolutionair Denken

De theorie

32

De huidige generatie artsen heeft niet
geleerd om evolutionair te denken!

Darwin’s Finches

¢ v

" Cactus érouhd finch
Large ground finch (seeds) (cactus fruits and flowers)
SR

Vegetarian finch (buds) Woodpecker finch (insects)
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(Un)natural selection - veredeling

Brassica oleracea
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Charles Darwin: Survival of the Fittest

THE ORIGIN OF SPECIES

BY MEANS OF NATURAL SELECTION,

FPRESERVATION OF EA S IN THE STRUGGLE

DARWIN, M.A.,

Law 1. Conditions of existence ,
Law 2. Natural selection

Herbert Spencer
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Evolution has no way back

2v=

-HDO

Vertebrate

Octopus

1. Retina
3. Nervus opticus

2. Zenuwuiteinden
4. Blinde viek
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Evolutionair denken
Het dierenrijk De mens
* De grijze haren van de * Bipedalisme

Opdrachten

silverback gorilla

¢ Witte huidskleur

Het oog van de octopus * Menopauze

Bipedalism & Body hair

Copyright & .

Chimpanzee Australopithecine

Skull attaches posteriorly Skull attaches inferiorty

>

B soine siightly curved

. Arms longer than legs and
also used for walking

B spine S-shaped

I Arms shorter than legs
and not used for walking

B Long. narrow peivis

B Femurangled out

[ Bowi-shaped peivis

B Femurangiedin
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https://www.youtube.com/watch?v=YTR21os8gTA
https://www.youtube.com/watch?v=eI_quJRRGxk
https://www.youtube.com/watch?v=cO1a1Ek-HD0

Skin color

Fromlightest ... ... to darkest skin
| SEEEEEER | nodata
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Kin selection
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a4
Brentetal, 2015 Cument Biology 25 746750
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Theodosius Dobshansky

* Nothing in biology makes sense
except in the light of evolution

45

Evolutionary Medicine

* Nothing in human (patho)
physiology makes sense except in
the light of evolution

Waarom we ziek worden?

* Proximale versus Evolutionaire verklaringen voor
ziekte

S

» Why we get sick, Nesse & Williams, 1994 g\x A

* Proximale oorzaak = hoe
— Oorzaak op moleculair niveau
— Behandelen = pappen en nat houden

— Oorzaak op evolutionair niveau
— Wegnemen oorzaak — wegenemen ziekte

47

Gezondheidszorg 1.0

symptoombehandeling
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Vouume 66, No. 1 Magen 1991

THE QUARTERLY REVIEW
of BioLogy g

THE DAWN OF DARWINIAN MEDICINE

George C. WiLLiams  Ranporps M. NEsse

* Defense-mechanism
* Trade-offs/Conflicts
* Constraints
* Mismatches
* Genetics

11 By \ 44
Randolph M. Nesse George C. William
1926-2010 .
Kuipers, Luxwolda, Muskiet. Medisch Contact 2010

Voorbeeld 1: Koorts

Oorzaak?

Gevolg

Proximaal: Hoe genees ik
koorts met medicijnen?

Oplossing

49
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Gezondheidszorg 1.0 versus 2.0

‘Proximale benade

Hoe?

o
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Evidence Based Medicine?

Should we treat fever in critically ill patients? A summary of

the current evidence from three randomized controlled trials

Ary Serpa Neto?, Victor Galvio Moura Pereira, Giancarlo Colombo?, Farah Christina de la Cruz Scarin?,
Camila Menezes Souza Pessoa?, Leonardo Lima Rocha? yosen 2014:12)516.23

‘Anipyrosis No antpyrosis Riskratio Risk ratio
Study or subgroup Events Total Events  Towl Weight M-H, Random, 95% Ci Year M-H, Random, 95% CI
Gozzoli V, 2001 2 18 3 20 236% 0.70 (0.14, 394] 2001 I
Schulman CI, 2005 7 4“4 1 38 179% 6.05(0.78, 46.95] 2005 I
Schortgem F, 2012 35 100 4 9 585% 080056, 1.13] 2012 -
Total (95% CI) 163 157 100.0% 1.130.40, 3.15)
Total events “ a7
Hotorogonaity: Taut = 0.44; ' = 3.90,df = 2 (P=0.14); F = 49%
y h
Test for overall effect: Z = 0.23 (P=0.82) oo o ! 1o 100
beter  Placebo beter.

P —
Figure 2. M y antipyresis or no antiy crtically il patients.

Paracetamol geven aan IC patienten met koorts:
géén verschil in mortaliteit
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Should we treat fever in critically ill patients? A summary of

the current evidence from three randomized controlled trials

Ary Serpa Neto?, Victor Galvao Moura Pereira, Giancarlo Colombo?, Farah Christina de la Cruz Scarin®,
ila Menezes Souza Pessoa®, Leonardo Lima Rocha? einstein. 2014:12(4)518-23

Antipyrosis  No S,
Study or subgroup  Mean S Total Mean SO Total Weight _IV, Random, 95% Cl Yeer

1.6.11CU length of stay

Gozzoli V, 2001 1113 18 9 10 20 68%  0.17[047,081) 2001
Schulman €1,2005 22 30 46 20 14 33 147%  0.0810.35,0862] 2008
SchogenF, 2012 17 14 101 16 17 99 36.0%  0.06[0.21,03¢] 2012
Subtotal (95% CI) 163 157 57.4%  0.08(0.14,030)
Haterogeneity: Taut= 0.00; X' = 0,09, df = 2 (P=0.96); I*= 0%

Tost for overall effect: Z = 0.73 (P=0.47)

1.6.2 Hospitallongth of stay
Gozzoli V, 2001 % 2 18 3 24 20 68% 013076081 2000 —————————
SchorigenF., 2012 36 40 101 28 31 99 388%  -0.22[-006,050) 2012 =
Subtotal (95% CI) 119 19 428% 0171009042

Heterogeneity: Tau! = 0.00; X'= 097, df = 1 (P=032); I'= 0%
Test for overall effect: Z = 128 (P=0.20)

Total (95% C1) 22 276 1000%  -0.12[0.05,0.28]
Heterogeneity: Tou= 0.00; X° = 1.31, df = 4 (P=0.86); I"= 0%

Test for oversll efect: Z = 1.39 (P=0.17)

Tost for subgroup differences: X' = 0.26, df = 1 [P=0.62, = 0%

05 025 0 025 05
Favours antipyresis Favours no antipyresis

95% - 35% ofcmficence menal,SO: s davaion, KU imencie care it Paracetamol beter Placebo beter.
Figure 3. Meta-analysis of intensive care unit and hospital length of stay for antipyresis or no antipyresis in critically il patients

Paracetamol geven aan IC patienten met koorts:
Geeft, if anything, een LANGERE opnameduur

53
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Voorbeeld 1: Koorts

Gevolg

Oplossing
= koorts!

54



19-04-2022

Voorbeeld 2. Kinderreum

Beta-hemolytische streptococ
Group A’

Minor Streptococcus

Voorbeeld 3: lJzergebreksanemie

Streptococeal
pharyngitis

Major manifestations
manifestations Activation of
and aterfindings f ey cGorlane « Een 65 jarige vrouw komt
50 mg ron e :
- cover antigen na vakantie in Afrika na

Chorea \ S of ——a ranaports o) rose 128 bezoek aan de huisarts

e ﬁ D anibedesty L | regos Q@ onicey om met een recept voor

> @ Vegetation ° o ]uan/day of epithelia ferrofumaraat.

Carditis Subcutaneous Inflammation g‘"

odios Mitral leaflet P 75% ¢ Ze heeft
Enythoma " Short, thickened b
marginatum

chordae(endlnea K e ¥ 1020% — 1. koorts
\ Uﬁ ﬁ 5 ﬁ — 2. bloedarmoede

Hemoglobin/ 0o glle® « sither « laag Hb (5.6)
Erythropoiesis a( % rocesses g .6),
@ Endocarditis * laag MCV (72),
°

Fibrinoid * hoog ferritine (572).

Abdominal pain
material

Palyerttvits Giant (stores iron i et & heart)
cell
Ph an i ie?
siologic
Exeretion ¢ Wat doe jer
== Mechanism
@Fibrinous
ricarditis
pe mphocyte Fibrosis
Collateral damage van het ijverige i Y 55 56
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Proximate vs Evolutionary Voorbeeld 4. Sikkelcelanemie

Iron Supplementation in HIV-Infected Malawian
Children With Anemia: A Double-Blind,
Randomized, Controlled Trial ’ \F
:::;l:'::;‘::::::::::Pv:":‘-:lnlk'ﬁllﬂ Nkhoma! Crispin Musicha,’ Sarah A. White,® E‘l::‘;' :I:okl:d Cells
Table3. Morbidity Outcomes, by Study Am and Period

One sickle cell ~ One sickle cell
)

gene (carrier) . / ‘

iron Placebo
Events, Events, Unadjusted Adjusted IRR®

Outcome No.h Incdence® No () Incdence  IRRS%C P 5%C) P . .
e ®

Alowrtsower6mofolowsp  13368) 3500 13567 3@ 095(63-133) 75 098(671.49) 91

Intervention period (0-3 mol 6307 2754 4706 2066 13(0-219) 2 148(81268) 20 0. TS DRI Lk, .. 0 ®

e o . o sickle  One sickle cell One sickle cell Pair of sickle

Postitenentonperod b3-8mo)  7081) 3237 88W1) 4001 0.79(90-126 X  O083(5-13) 45 e e e S o ot ek ®
Alcause hospial admissions (sickie cell @

Aloventsover6mofdlwap  1404) 286 2009) 423 061(N-1200 15 062027142 26 disease) {

Intervention period (0-3 mol 8| 316 66) 8 1.43(54-378) A7 1.56(48-5.09) 46 Normal red blood cells [\ |

re compact and \

Postintenventon period (>3-6mo) 6 6) 242 1403) 619 040(16-100 05 035(11-1.14) 08 . : e COmpRct M)
— Childhood Survival for SCD flexible, enabling them

All vertts over ﬁmu'dbwﬂn 52 B7) 1202 33 24) ni 1.73(104-285) .3 [1.810.08-316) .04] to squeeze through

i " : =2 > i o | small capillaries
Posiranantonpotod BGLOm 3202 MOT 2406 1070 AE(aa) 41 TAeLraa0h 20
ey efoctions T
57 Sickled red blood cells [
Aloventsover6mofdlwap  21(7) 435 3626) 1 0M(2-109) 0 059129122 16 57 g i ya
e A R R R £ A -y e 0 S T srestiand s

capillaries

Het middel is erger dan de kwaal...

57 58

Verkeerd leren denken
Correlation between Sickle Cell

) Allele and Malaria

y - . /Cj/_d\gr\

Geneeskunde snap
je pas als je het
begrijpt

Sickle cell

y Falciparum

allele in malaria in
Africa Africa
B1-5% COMalaria

W5-10%
W10-20%
Evolutie is een optelsom van +en - *°

59 60
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Opdrachten

Evolutionair denken

* Lactase persistentie

* Bilirubine

¢ High amylase copy
numbers

e Urinezuur

* Familiaire
hypercholestrolaemie

61

Adaptation to antinutrients?

Lactase pérsistence

63

N Median Mean SD
@ Highstarch 133 7 672 235
mlowstarch 93 5 544 2.04

o o o o

Proportion of individuals

°

2734 9 10 11 12 13 14 15

56
AMY1 diploid gene copy number

Low starch
Bioka
= = Mot

Datog
— — valut

2 10 65

3 4 5 6 7 8 9
AMY1 diploid gene copy number
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.
Lactase persistence
(a)
[
60°N - 0.9
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. 0.7
30°N 7,
0.6
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0° H 0.4
0.3
0.2
30°S 0.1
T T T T
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Adaptation to Malaria?

Malaria

Lactase
e ‘

vy ~

- Milk diets restrict p-
aminobenzoic acid
intake (PABA)
PABA is precursor van

FA
- Weinig follumzuur in
melk 9

- Plasmodium overleeft .
niet zonder folaat

64

Lactase & amylase: a bigger picture

Lactase persistence and augmented salivary alpha-amylase gene copy
numbers might have been selected by the combined toxic effects of
gluten and (food born) pathogens

Leo Pruimboom **, Tom Fox?, Frits A.J. Muskiet®

* Gevolgen van lactose
intolerantie

* Gevolgen van laag
amylase copy number

— Diarrhoea — Intestinal malaise
— Rickets — Energy / water
— Energy deficiency deficiency
— Calcium deficiency — Gluten / osmotic
pressure
* Diarrhoea

* Dehydration

66
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Bilirubine als anti-oxidant

The premature brain is rich
in polyunsaturated fatty
acids that are easily
oxidized compared to
(mono-un)saturated fatty
acids.

80

2
2

Lipid Hydroperoxides
(nmol/ml)
3

N
8

0 T T T Y
o 2 4 6 8
(b) Serum Bilirubin (mg/dl)
Dennery PA, McDonagh AF, Spitz DR, Rodgers PA, & DK. (1995).
results in reduced oxidative injury in neonatal Gunn rats exposed to hyperoxia. Free Radic Biol Med.,
19: 395-404. 67

Bilirubin and Atherosclerose

100% .
75%
P
A
H
1 son
N
¥
8
Degree of CAD: 2% ||
3 None
- i
B severe |
o%

@0 10-19 12-169 28
TOTAL BILIRUBIN ( pmoi. )

Prevalence of coronary artery disease, according to concentration of total billrubin in 877 patients.

Schwertner HA, Jackson WG, & Tolan G. (1994). iation of low serum ion of bilirubin
with increased risk of coronary artery disease. Clinical Chemistry, 40(1): 18-23.
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Familiaire Hypercholesterolemie

®
o

Standardised mortaity ratio
= s

I
o

o’ -0-- Women
—=— Men

1840 1870 1900 1930 1960 1990
Years

Fig 2 Mortality from familial hypercholesterolaemia according to sex
and time. Mortality was estimated among 250 persons with 0.5
probability of carrying the V408M. Probands and the first 20 years of
life were ignored

Sijbrands BMJ 20

69

Urinezuur

71

Pleitropic antagonism

° Genetische Voordelen a Young animal Elderly animal
op jonge leeftijd, it el
vormen op latere | |

Increased fitness. Reduced fitness |

leeftijd een nadeel

b Young animal

Elderly animal

e Latent damage
4 unmasked

S

Increased finess| ,+  [JReduced fitness)

|

Mutant gene action

* Is ageing ignored by
natural selection?

Nature Reviews | Genetics

Linda Parmdge & David Gems 0
s Genetics 3, 16 S 20

70

Urinezuur - uricase

Platyrehini Catarthini

JITTTNTY

Cercopithecoids Hominoids
LTINS

Lesser Apes Great Apes

SpiderMonkey Macaque _Siamang _ Gibbon _Orangutan_Chimpanzee _Gorilla___Human

7 \_J] /2

Millions of years ago

Uricase mutations

N/
N V4
VI

Figure 4 Uricase mutation in early hominoid evolution.

Johnson Med Hypotﬁésis

72
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.
Urinezuur Hypothese
X S [Frctose
y s _— -
Fructokinase |/ N ®e smsmixu
N o ®
N[
L
AP
A deaminase 3
S-Nucieotdase [ w5 5~ |(5Nucleotidase
R
‘Adenosine
deamease \pmmmm
phosphorylase
o Glycogeen en ——
adipose tissue =
l Xanthino
- oxidase
Nitric OXide —dmm—
73
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Urinezuur in Evolutionaire context

Table 2 All-cause mortality risks by sUA levels and by physical activity status

Inactive Fully active
SUA (mg/dL) n %  Deaths HR* 95%Cl Deaths HR* 95% CI
Male + female
<40 41222 (88) 403 1.08 (0.96101.23) 199 088 (0.75t0 1.04)
4.0-49 95910 (20.5) 915 0.99 (0.90 to 1.09) 504 084 (0.75to 0.94)%
5.0-59 113185 (242) 1409 1.00 - 827 0.81 (0.74 to 0.89)%
6.0-6.9 97674 (209) 1436 1.09 (1.00to 1.19)% 854 077 {0.70 to 0.85)%

7.0-7.9 65257 (139) 1010 111 (1.01to1.21)% 606 0.76 ({0.68 to 0.84)%

(1.38 10 1.79)% 197 1.01 (08610 1.18)
(1.59 to 2.15)% 123 095 (0.78 to 1.15)
. . {0.75 to 0.89)%

Chen et al. Ann Rheumatic Disease, V 74, iss 11, 2014

75

- o
Waarom is d|t:g-f';pplg?y‘
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Vitamin C - Uricase -> Bipedalism

Blood
pressure to
the brain

Fomoral BF (miimin)
8

H
Serum uric acid (mg/dl)

Fomoral VC (U)

s
B

t
J 'j_‘ I_L
2

" Baseline Vitamine C

Overall
Ngaeffect Pleiotropic
antagonism

Jablonsk J Applied Physiol 2007

74

Kubawara Hypert Res 2014

Vouuue 66, No. 1 Magen 1991

THE QUARTERLY REVIEW
of BioLoGy

THE DAWN OF DARWINIAN MEDICINE

George C. WiLLiams  Ranporps M. Nesse

* Defense-mechanism
¢ Trade-offs/Conflicts
¢ Constraints
* Mismatch

¢ Genetics

%« =1\ yt“
Randolph M. Nesse George C. William
1926-2010

Kuipers, Luxwolda, Muskiet. Medisch Contact 2010

76

Charles Darwin: Survival of the Fittest

THE ORIGIN OF SPECIES

BY MEANS OF NATURAL SELECTION,

PRESERVATION OF FAVOU S IN THE STRUGGLE

[

Law 1. Conditions of existence
Law 2. Natural selection

Herbert Spenicer

78
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Evolutionair onweerstaanbaar Welvaartsziekten:
the thrifty-gene hypothesis — hongerwinter epigenetics
Meer “Nurture” dan “Nature”
* Zoet-> ..... 1007 >90%
90 >80%
. Vet -> ..... ! 80_ 570% >70%
e Zout -> 2 70
2 60
* Vers->..... Z 504
§ o
KFC § o
S0goo "
0 T T T 1
Colon Stroke  Coronary heart  Type 2
SUPERSTIMULI cancer disease diabetes
Willett, Science, 2001
79 80
r Welkom in absurdistan
eolevien
P g ‘ Het lijkt VGZ zet succesproject
Z00000
“DON’T EAT ANYTHING simpel, maar huisartsen Op pauze
your GREAT-GREAT waarom SytseWilman  11december 2019, 17:47  9141Kkeer gelezen
GRANDMOTHER Werkt het Een succesvolle pilot waarbij Limburgse huisartsen meer tijd aan
WOULDN’T RECOGNIZE dan nlet’ hun patiénten besteden, mag van zorgverzekeraar VGZ voorlopig
as FOOD.” niet uitbreiden. De reden? Het aantal patiénten dat naar het Maas-
ziekenhuis Pantein in Boxmeer doorverwezen wordt, neemt af en
dat heeft financiéle gevolgen.
81 82

Marktwerking in de zorg...

i verdient 2 it san) Gevolgen Gezondheidszorg 1.0
=

Wat er ook gebeurt, de uitgaven aan zorg stijgen

Uitgaven aan zorg als percentage van het bbp
=~ De zorguitgaven groeien net zo hard als in afgelopen 30 jaar
- De zorguitgaven groeien minder hard dan in het verleden
e De Zorquitgaven groeien net zo hard als in afgelopen 10 jaar

0
2010 2015 2020 2025 2030 2035 2040
NRC 250812/ 86 / Bron: Ministaria van VWS

84

14



Wie verdient er niet aan?

19-04-2022

Gezondheidszorg 2.0

preventie

jouw eigen
verantwoordelijkheid

.
Wat is Ongezond?

Tabel 21: De impact van ziekten op de levensverwachtin,
Ziekte Aantal verloren levensjaren

Mannen Vrouwen
Roken -12 -7
Suikerziekte -10 -8
Inactiviteit -6 -8
Chronische stress -6 -6
Hoge bloeddruk -5 -6
Overgewicht -4 -4
Teveel alcohol -4 0
Groente/fruit tekort -3 -2
Hoog cholesterol -3 -2
Slaaptekort/teveel -2 -2

Uit: Kuipers, Oergezond

88

Maar wat komt het meeste voor?

801

Prevalence (%)
=N WbH D
0000 0O
e R
(%4
©

Cardiovascular disease risk factors

85
Wat is ONgezond?
Roken
Hoog Inactiviteit
cholesterol
s‘_‘ike" Groente &
ziekte RiSiCO' fruit tekort
" factoren
oge
bloeddruk Alcohol
Slaap Stress
tekort/teveel Overgewicht
87
Maar wat komt het meeste voor?
Warburton & Bredin. Lifestyle in heart health and disease. 2018
89

Warburton & Bredin. Lifestyle in heart health and disease. 2018

90
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Conditions of existence

( = oorzaak)

Preventie?

Maar hoe dan?

z
i)
3
5
8
7]
®
©
e
o
]

Survival of the Fittest

(= gevolg)

91 92

Om gezond te blijven
moeten we onze
‘conditions of existence’
of OER-omgeving

(onder)kennen Lo or

Laatste gemeenschappelijke voorouder met
Chimpansee:

6 miljoen jaar peleden | 5.9 Myr 200.000 yr

7.2 Myr

Hacia. Trends in Genetics 2001

17.9 M¥r

94

Onze ‘Conditions of Existence’

* Laaste gemeenschappelijke
vooroudermet de chimpanzee:
6 miljoen jaar geleden

Cradle of Mankind:
Africa

* 3rd Out of Africa Diaspora:
100.000 jaar geleden

* 100.000/6.000.000 => 0.02 =
2% => 98% van de menselijke

evolutie vond plaats in Oost
Afrika

95
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100

99

102

101
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103 104

Klimaatverandering

6-7 mya

Savanne/steppe

105 106

Waarom wij GEEN vegetariers zijn

.oe .
Vegetariér -> Omnivoor o
O sismang
[m——
07 | B Gorits
B Chimponces 3
Human %
E i
< 2
T &
<] |
£ ] |
g
é 104 §
L e
Gorilla Mens Gut Part By Species
(Gorilla gorilla) (Homo sapiens)
Horrobin. Madness Adam and Eve, 2001 p23 Milton J Nutr'2003

107 108
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Man the Hunter...

Het succespercentage
van jagers = < 35%

109

19-04-2022

Maar ondertussen aan het kampvuur...

F

Over-reporting o)

109

Of ‘Woman the Gatherer’

110

What do the isotopes tell us?

C3-isotope = forest

Caplants
HIH Caagricutturist®
[ e ] C, herbivore® . . .
—CT Baboon sp.t Onze |soFope signatures
I Marine planktont lijken op:
T — G, camivore*

Homo sp.t Termites
Asraopinocio Marine mammal hunter
Paranihropus sp-t

T} Termites C3-carnivore‘
Freshwater fish

Marine mammal hunter* ——
Freshwater fish [ — — ] Crustaceans
Crustacean® [ o e ) Fisher-gatherer
Fisher—gatherer* [ = ] Freshwater carnivore
Marine carnivore* -

Freshwater camivore§ ——r— . L

Marhe flsh® o * Ourisotopic signature
G, plants o does NOT resemble

, herbivore* —_—T — Cé-agriculturalist
Reetfish* —— — C4-carnivore

G, agriculturalist* I+

C, camivore® —T—

Sea grasses —

C4-isotope = grassland

-35 25

111

-15 -5
Kuipers, Joordens, Muskiet, Nutrition Research Reviews, 2012

Archeologische opgravingen

Coasting out of Africa
following the water in the 3rd out-of-Africa Diaspora

‘:Q)mvs‘
t M\ - \:’.\ """ —
oo N\lﬂ:n!mlM ‘L‘. \
A il
A ‘-{@ \\\ -
S
N, A
fomTmorte™ @ P %%, Fossil evidence for hominin presence
:2;-«. ﬁ Homo habilis/erectus/ergaster/antecessor
. - Homo heidelbergensis

.

i =
/% Homo neanderthalensis

[}

112

Kuipers, Joordens, Muskiet, Nutrition Research Reviews, 2012

Het water-land ecosysteem:

—Een rijke bron van
* Jodium
* Chroom
* lzer
e Zink
* Vitamine A and D

* w3-visvetzuren
— DHA en EPA

hersenbouwstenen

113

114
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1600

1200

Brain-volume (ml)

400

Van aap naar mens

Hersengroei was
mogelijk door ‘brain
selective nutrients’ 850

(0a fat, omega-3 fatty acids, zinc and iodine)
H. sapiens
600 cc H. Sapiens
— Cro-Magnon
500 cc wIH,
450 cc CC =2 H. Heidel-
& bergensis
350 co % H. erectus
EkE H. habilis
Paranthropus
Sahelanthropus  Australopithecus
-7 -6 5 4 -3 2 -1 o

Millions of years ago
From: Kuipers, Het Oerdieet

19-04-2022

Defiencies from different food sources

The adequate daily intake, calculated for those with the highest daily

needs (mostly pregnant of lactating women)

Food group Amount/day (g) Most limiting nutrient
Shellfish 900 Copper
Eggs 2500 Copper
Fish 3500 Iron
Pulses 3700 Todine
Cereals 4800 Copper
Meat 5000 Selenium
Nuts 5500 Selenium
Vegetables 8700 Zine
Fruits 9300 Zinc
Cow’s milk 47,000 Zinc

AL Copper = 1.7 mg/day
IRDI Iron =27 mgdaxl
[RDI lodine = 270 pg/day

IRDl Selenium = 75 ug/dnyl
RDI Zinc = 14 mg/day

115

Waar voel je je thuis?

116

Cunnane , S.C. 2005a. Survival of the Fattest . Hackensack, NJ : World Scientific|

Al and RDI's from the Australian Minist! of Health website: nrv.gov.aulnulrienls

AA=8.9%
"/ DHA=4,1%

Onze Conditions of Existence
e

e

Onze
‘conditions of existence’

land-water ecosysteem

20



The ‘revolutions’ that changed
our conditions of existence

19-04-2022

¥ 10.000 jaar geleden

geleden

50 jaar

121

The Creation of a Mismatch

The agricultural revolution as environmental catastrophe:
Implications for health and lifestyle in the Holocene

Clark Spencer Larsen™

B i _ ¢ Leprosy |

anemia

Porotic hyperostaosis

122

Quaternary International 150 (2006) 12-20

Industriéle revolutie

123

Jaarlijkse Suikerinname 1815-

2000
£ 70, - 70kg\
n
5 604
o
T 501
o
%’_40.
£Z 30
& 20
@

2]
=

©
2

104 70 kgljaar = 200 gram/dag (!)
00’ - 0 S S S S "1«45'9 ™
Q Q9,0 O Q QO 0.0 > QO O
NP o> 0O AL D Y Y oV o LR ASO
KGRI OO RE S FC RO

Keefe, Cordain. Mayo Clin Proc 2004

125

124
De MISMATCH
chhk
126
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Zijn chronische ziekten een
welvaartsverschijnsel?

Atherosclerosis across 4000 years of human history: the >w § S (L)
Horus study of four ancient population: o

¥ | GREENLAND
Onze genen leven nog in de Steentijd i y MUMMIES

[l

- ZZ . - =
Interpretation Atherosclerosis was common in four preindustrial populations including preagricultural hunter-
gatherers. Although commonly assumed fo be a modern disease, the presence of atherosclerosis in premodern
human beings raises the possibility of a more basic predisposition to the disease.

128

Nature of Nurtu re? Coronary atherosclerosis in indigenous South American 2@ ®

Tsimane: a cross-sectional cohort study

Hillard Kaplan, Randall € Thompson, Benjarmin € Trumble, L Samuel Wann, Adel H Allam, Bret Beheim, Bruno Frohlich, M Linda Sutherland,
Je therland, R D £ Michalik, Chris J Rowan, Guido P|

0 . . p Jogat Naruia, Caleb E Finch, 3 Th

——Ka ukasisch e Amerikan en (n =574 ) - e

35 | -=-Afro-Ame rikan en (n=57 0)

Kaukasier

Publshed Online

o Afrik: da; n =3705 March 17,2007
€ w0 vy ek Amaa s
E ==Afrika (Nigeria; n =325) Nenartmens o Anshermniney.
> ——Amerikaan s -Ja pann ers (n=138 )
o Afro-Amerikaan
‘6 Ja pann ers ( Tokyo ; n=19 26)
20
@
[s]
]
° 15
2
- 10
5
Aziaat in Azié
0 Afrikaan in Afrika
0 1 2 3 4 s . 7
Age decade
Dr. Kyu Taik Lee, Am. J. Cardiol. 13:30. 1964
Coronary atherosclerosis in indigenous South American 2@ ®
Tsimane: a cracs-cactional cahart ctidv ’ 1004 W ) 0%
. A . < A ] 83%
Hillrd Kapla i y A =
James D Suthe 3 A ol s IpS 75% 2% 65%
James K g i %
£ 704
\ 2
x " £ 604 %
- & o —mEAGAC0 » 4
° Tsimane CAC=0 - " 5%
i § 409 — mesacac>100 RN e
2 . o =
g a0 Tsimane CAC 5100 e
& 7% i o 19%
204 o= o 8% 8%{
10 6% e
= 2% _—
I o : |
40-44 4554 5564 6574 75-84
Age group (years)
Figure 2

CAC scores by age for US MESA, and Tsimane samples

Tsimane have significantly lower CAC for each age category (all p <0-0001). Raw data and ttests for
differences between Tsimane and MESA 2 are given in the appendix. Error bars show 95% Cl.
CAC=coronary artery calcium

131 132
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Take home message No-. 7:

Welvaartsziekten
zijn op steeds jongere leeftijd optredende
ouderdomsziekten
veroorzaakt door langdurige blootstelling aan
risicofactoren en daarmee
lage graad ontsteking

Om gezond te blijven
moeten we terug naar onze
‘conditions of existence’
of OER-omgeving

Risico-factoren

Bewegen Voeding

Welvaarts
ziekten

Ontspannen

19-04-2022

Evolutionair Denken

Lage graad ontsteking
en
een oerleefstijl

135
Een verbindende ‘risico-factor’
Bewegen Voeding
Stille
ontsteking
Ontspannen
137

136
Hoog Roken
cholesterol Inactiviteit
Suiker- )
ziekte ) Voeding
Stille
Hoge ontsteking
bloeddruk Alcohol
Overgewicht Slaap Stress
tekort/teveel
138
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The NEW ENGLAND
JOURNAL o MEDICINE

Kanker ESTALISHED 1N 1512 NOVEMBER 20, 2008 Vo350 vo.21

Hart- en JUPITER Trial
vaatziekten Rosuvastatin to Prevent Vascular Events in Men and Women
with Elevated C-Reactive Protein

Hoog
cholesterol

. Paul M Ridker, M.D., Eleanor Darielson, M.IA, Francisco A H. Fonseca, M.D., Jacques Genest, M.D,
Suiker- Prikkelbare Antonio M. Gotto, J, M.D., John J.P. Kastelein, M.D., Wolfgang Koenig, M.D., Peter Libby, M.D.
ziekte . darmsyndroom T Wilerson WDy Rt iy S o e OPHTER Sody Groupt
Stl I I e High-sensitivity C-reactive protein — mg/liter|
. Median 42 43
Hoge ontste kl n g Interquartile range 008 s 2871 2872
bloeddruk Alzheimer LDL cholesterol — mg/dl 06
Median 004 108 108
Interquartile range ~ 94-119 94-119

ot e
.~ Rosuvastatin

q Chronische
Depressie Auto- piin 000 11—
immuun DR I
ziektes ears

CONCLUSIONS

In this trial of apparently healthy persons without hyperlipidemia but with elevated high-sensitivity C-

reactive protein levels, rosuvastatin significantly reduced the incidence of major cardiovascular events.

139 140

Joumal of the American COllege of Cardiology Vel. 61, No. 4, 2013
© 2013 by the American College of Cardiology Foundation ISSN 0735-1097/836.00
Published by Elsever Tnc. hitp//dx.doi org/10. 1016/ jace. 2012.10.027

The NEW ENGLAND
JOURNAL o MEDICINE Low-Dose Colchicine for Secondary

Prevention of Cardiovascular Disease

ESTABLISHED IN 1812 SEPTEMBER 21, 2017 VOL.377 NO.12
. interleukin-1f, X Stefan M. Nidorf, MD, MBBS," John W. Eikelboom, MBBS, Charley A. Budgeon, BSc (Hoxs)#
Antiinflammatory Therapy with Canakinumab Peter L. Thompson, MD§
for Atherosclerotic Disease Perth, Australia; and Hamilton, Ontario, Canada
P.M. Ridker, B.M. Everett, T. Thuren, ].G. MacFadyen, W.H. Chang, C. Ballantyne, F. Fonseca, ). Nicolau, W. Koenig,
S.D. Anker, J.).P. Kastelein, J.H. Cornel, P. Pais, D. Pella, ). Genest, R. Cifkova, A. Lorenzatti, T. Forster, Z. Kobalava, Freedom from All ACS

L. Vida-Simiti, M. Flather, H. Shimokawa, H. Ogawa, M. Dellborg, P.R.F. Rossi, R.P.T. Troquay, P. Libby,
and RJ. Glynn, for the CANTOS Trial Group*

A High-Sensitivity C-Reactive Protein Level C Primary End Point with Canakinumab, 300 mg, vs. Placebo
10

: T Hazard rtio,0.86 (95% C1, 0.75-095)

2 %] 20 Poon i

i o

i oo T E

E ]| 5 g

H §x 0 &

s 38 g 95% CI(0.18,0.63)

i 33 © ]

0 - iz — Colchicine

8 ) £E x — No Colchicine

) & =» R S T T T — T
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Months 0 1 2 3 H H

Time (days)
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|| ” Immunology & Inflammation
ORIGINAL ARTICLE L
) A score of low-grade inflammation and risk of
Colchicine in Patients . Qs mg‘it_glalm-sgmsypeﬂlve findings from the
with Chronic Coronary Disease o
2016 Bonacclo, Augusto DI Castelnuovo, George Pounis,
S.M. Nidorf, AT.L. Fiolet, A. Mosterd, J.W. Eikelboom, A. Schut, T.S . Opstal, Volume 101(11):1434 1441 Amalia De Curtis, Simona Costanzo, Mariarosaria Persichillo, Chiara Cerletti,
S.H.K. The, X-F. Xu, M.A. Ireland, T. Lenderink, D. Latchem, P. Hoogslag, g Maria Benedetta Donati, Giovanni de Gaetano, and Licia lacoviello on behalf
A Jerzewski, P. Nierop, A. Whelan, R. Hendriks, H. Swart, J. Schaap, A.F.M. Kuijper, of the Moli-sani Study Investigators*
M.W.J. van Hessen, P. Saklani, I. Tan, A.G. Thompson, A. Morton, C. Judkins, The low-grade inflammation (INFLA) score
W.A. Bax, M. Dirksen, M. Alings, G,J. Hankey, C.A. Budgeon, J.G.P. Tijssen, . N - . X
J.H. Cornel, and P.L. Thomgson‘ for the LLD(,Coz T,%a[ ,,“,Jesmgm:.sﬁ Low-grade inflammation is a condition not yet consistently defined or measured.

A number of plasmatic (e.g. C-reactive protein) or cellular biomarkers (e.g. white
blood cell and platelet counts) have been proposed as reliable indicators of such a

ition 12
condition. Risk of all-cause mortality associated with quartiles of low-grade inflammation

A Primary End Point
0

Hazard ratio, 069 (95% C, 0.57-0.83)
P<0.001

Placebo
gy Quarties of low-grade inflammation
5 60 1 1 2 3 4
s 0 B N of deaths/ N of subjects 148/5054 180/5079 247/5001 262/5203
i Hazard ratio (95%CI)
S % 0 2 2 % 4 & Age/sex adjusted 1.00 (ref) 1.16 (0.93-144) 155 (126-189)  1.65 (1.35-2.02)
o Multivariable model* 1.00 (ref) 111 (0.90-1.39) 14 (L17-177) 144 (117-1.77)
INFLA-score minus CRP* 1.00 (ref) 1.10 (0.90-1.36) 130 (107-158)  1.39 (1.14-1.69)
o 12 P 36 @ @ INFLA-score minus WBC* 1.00 (ref) 1.09 (0.87-1.35) 1.30 (1.06-1.60) 143 (1.17-1.74)
Months since Randomization INFLA-score minus Platelet* 1.00 (ref) 1.16 (0.92-1.47) 1.28 (1.04-159) 152 (1.23-1.87)
cardiovascular death, myocardial infarction, ischemic stroke, or ischemia-driven INH.A—SCOl‘e mi“us G/L ratiot ]00 (fen I.ls (0‘9&]'451 1.30 (l .07,1.57) |‘4| (I'IS,] .73)

143 144
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LGl in de praktijk Een verbindende ‘risico-factor’
Point measures Only in sequence
+ Age « hsCRP Bewegen Voeding
* Sexe * Leukocytes
* Education * Trombocytes
¢ Smoking :
*  Waist-to-hip ratio lNFLAMMAT|°N Stllle
* Leasure Time OntSteklng
* Hypertension
* High TG/HDL ratio &
* Glucose-intolerance

¢ Vegetable/fruit intake Ontspannen

I

145 146

Lage graad ontsteking

Low-grade inflammation (LGI)

* Hoe moet ik me dit voorstellen?

147

It’s all about ‘barriéres’

* Oral Cavity and skin
— Microbial translocation

* Lungs

can) INFLAMMATION — Inflammatory particles (rook, fijnstof)

i

* Digestive system
— Translocation of microbes and pro-inflam particles
* Blood vessels

— Disruption of the endothelial barrier / glycocalyx

‘hronic
fatigue

149 150
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Een verklarende ‘risico-factor’

DNA-schade Evolutionaire

stress reactie

Low-grade
Inflammatie

Cel-schade

151

Digestive system — Evolutionaire stress
Gewenste gevolgen
SGLT1/2

e——p——p

—_—

Glucose
Water

Glucose

Tight e
junction

Openen van de Tight Junctions /

153

In case of no lactase / amylase

¢ Risk of IBD
* Risk of energy loss
* Risk of dehydration

* Risk of infection with

— Fungi

— E. Coli

— Salmonella — Na*
— Campylobacter

— Clostridium i
— Rota virus

155
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It’s all about ‘barriéres’

* Oral Cavity and skin
— Microbial translocation
* Lungs
— Inflammatory particles (rook, fijnstof)
* Digestive system
— Translocation of microbes and pro-inflam particles
* Blood vessels

— Disruption of the endothelial barrier / glycocalyx

152

Digestive system — Evolutionaire stress

Ongewenste gevolgen * Bacterial translocation / Sepsis

Baneria\\
= -
= \*. < -
Microvillus
Tight junction — 5 1
Adherens_junction —————»&
Enterocyte—»
e B BT
o>
=
-

Paracellular pathway Transcellular pathway

154

?’@. TY E ; 'F
. =g o P

Q% . e ~‘ e
. -
L m -
P L L
\Ll \ .
"\“ /> = ( Ieaky( m
“ normal '
tight S l ‘ :
b | ) l &
y \— — . y

inflammatory response to intruders
spreads throughout the body

— blood vessel

lymphatic vessel
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It’s all about ‘barriéres’

* Oral Cavity and skin
— Microbial translocation
* Lungs
— Inflammatory particles (rook, fijnstof)
* Digestive system
— Translocation of microbes and pro-inflam particles
* Blood vessels
— Disruption of the endothelial barrier / glycocalyx

19-04-2022

The blood vessel wall

1. Tunica intima
* Endothelium
* Subendothelial layer
« Internal elastic lamina
Tunica media
(smooth muscle and
elastic fibers)
+ External elastic lamina
, Tunica externa

(collagen fibers)

157

Glycocalyx: the forgotten layer.....

Lumen

Hegaran Syndecan-1 Glypican-1

Sulfate

Cytoplasm

158

Biology of the glycocalyx

* Multilayer structure
* Covers most of the surface of the endothelium

* Reduces the access of cellular and
macromolecular components of the blood to
the surface of the endothelium

eox| (ENNSIBGATT | .
EC | % |

GCX = glycocalyx; EC = endothelial cell; ESL = endothelial surface layer

159

Physiological functions of the ESL

* Regulatie vasculaire permeabiliteit
— Macromoleculaire zeef (maximaal 70 kDa)
— Afstotende werking op witte/rodebloedcellen en plaatjes, maar ook
op negatief geladen moleculen

* Mechanotransductie

— Transmissie van shearstress van GCX op EC
— Gevolg 2 NO release = regulatie vasomotortonus

e Vascular protection
— Inhibition of coagulation
— Inhibition of leucocyte adhesion

161

160
Een verbindende ‘risico-factor’
Bewegen Voeding
Stille
ontsteking
Ontspannen
162




Bewegen

Stille
ontsteking

Ontspannen

Een verbindende ‘risico-factor’
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TABLE 1
Food and food types found in Western dicts generally unavailable to
preagricultural hominins?

Food or food group Value

Dairy products % of energy’
"Whole milk 16 o h H d H
Low-fat milk 2.1 n ze u l Ige
Cheese m 32

2.

D= 2 voeding

Cercal grains.
il ;i bestaat voor
Total 239 .

Refined -

il w0 72% uit
High-fructose corn syrup 78
‘ kend’
o o onbekend
Total 186

Bt voedsel
Shortening 66
Margarine 22
Total 176

Alcohol 14

Total energy 721

Added salt, as sodium chloride
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Cordain et al, AJCN 2005

Macronutriént-
verhoudingen

nutrienten

Onderdelen van onze
voeding waar
veranderingen in
zijn aangebracht sinds

het begin van de
landbouwrevolutie

Vezels

Natrium-kalium- Micronutriént-
balans gehalte

Anti- Glykemische

lading

Vetzuur-
verhoudingen

164

Macronutriént-
verhoudingen

Anti-
nutrienten

Glykemische
lading

Onderdelen van onze
voeding waar
veranderingen in
2ijn aangebracht sinds
het begin van de Vetzuur-
landbouwrevolutie verhoudingen

Micronutriént-
balans gehalte

Natrium-kalium-
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Macro-nutriénten

Eiwitten

Koolhydraten

N

Snelle Langzame
Koolhydraten
A

Koolhydraten

Verzadigd vet
"
& Enkelvoudig
t @ ) onverzadigd vet

Vetten

(protein</

Onverzadigd vet

Meervoudig
onverzadigd vet

Vetten

* In onze voeding:
—>95% in de vorm van Triglyceriden

—Derestis
* Fosfolipiden
* Vrije vetzuren (unesterified fatty acids)
* Cholesterol (85-90% cholesterol)
« Cholesterol esters (10-15%)
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Het type ‘lipide’ bepaalt de biologische functie
. N e

| fats = ol

THE STRUCTURE OF THE ADIPOCYTE il

Exracaluiar fud
e

Storage fats = trigly

Fat reservoir

Membrane
< oo 1
(d Cell membrane
Nucleus [
Lipid droplet Q
consistiny
0 Cytoplasm
s riglycerides
Mitochondrion %
Nucleus 9'
Lipid droplet o
Mitochondria erapee / o ey
Golgi apparatus cyeoskeleton peripheral proten
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Nomenclatuur Vetzuren

Wethyl or
omega end
H oW H W HH HHHH HHHHNHNHEHDO .
oLy aroup
——H—C— c—C—C—C—C—c—C—C —C— C— C—C—C—C—C—C—C—0H
(L S I |
HOH H W HHHHNWHGHHHGHNHHGH

Saturated fatty acid: paimitic acid

Carbon-carbon double bond
HoHW HHH WK H W H W HH KO
RN Iy

H—C— c—c—
e A O A A I
H W H HHHHHHWHHHEHHHEHEH
Monounsaturated ftty acid: olei acid (omega-9)
HoH oW oW oW W H oH HHHHHO
Lt | [Ty
— h—c— —c—
O [
H O H W W HHHKNBHWHGHHEHGNWGHHH
Polyunsaturated faty acid: inoleic acid (omega-§)
How H W HOH OH W WM oK O
| | | | [y
H—c—c —c—c—
| S T [ e [ T [ [
HOH H MW HHHHHNHHHHHHHEHEH

Polyunsaturated fatty acid: alphalinolenic acid (omega-3)

171

Fatty acids - Vetzuren

Capric acid c100 . Linoleic acid _
P =t 3
NN N0H < \_\;,
) \—
Lauric acid ’ W
120 0 < Omega-6 o
S NN {
Oleic acid a-Linolenic acid
. / "
/ \ Omega-3 ¢
/ /oM
S \—\ o}
s Omega-9 _¢< \_ ..

OH
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Vet-oplosbaar

43

AT U N

TG

seinieoRAy|

| | |
De basis = glycerol + vetzuur"— |~~~

i
Z g g3
> ¥ -4
g k1

H H H

H OH OH
Glycerol
r\c r\c r\c

seineoeg
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[}

AN N0

Nomenclatuur

A

OH
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- cocosboter
- roomboter

- Olijfolie

- Avocado

- Macadamia
- Hazelnoten
- Pecannoten

Iians: vetten

- Koek en gebak

- Zuivel

- Margarine/halvarine
- Frituurvet

- Zonnebloemolie
- Maisolie

- Sojaboonolie

- Sesamzaadolie
- Pinda(olie)

- Hennepzaadolie

QOmega:3 vetten
- Vette vis

- Perillaclie

- Lijnzaad(olie)
- Koolzaadolie

- Walnoot(olie)

174
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Vetzuur biochemie

Verzadigd vet en mono-
onverzadigd vet

Omega-3 en omega-6 vet

n-3 n-6

| { ALA (18:3) LA(182) ) |

Acetyl-CoA carboxylase Sy

Acetyl-CoA

Farty acid synthase

” Stearidonic (18:4) GLA (18:3)
Flongase
Palmitic (16:0) ——>  Stearic (18:0) l Elongase l
Stearoyi-CoA (19) desaturase ETA (20:4) DGLA (20:3)
45 Desaturase l
Palmitoleic (16:1 n-7) Oleic (18:1 n-9) EPA (20:5) AA(20:4)
\ / v
¥
¥
DHA (22:6)

*  Measured fatty acids are underlined
* Enzymes are in italics

19-04-2022

Vetzuur biochemie

Verzadigd vet en mono-
onverzadigd vet Omega-3 en omega-6 vet

175

n-3 n6
Acetyl-CoA \
Acetyl-Cod carboxylase ALA (18:3) LA(182)
Faty acid synthase 46 Desaturase l
" Stearidonic (18:4) LA (18:3)
2 Elongase
Palmitic (16:0) =——>  Stearic (18:0) l Bk l
Stearoyi-Cod (49) desaturase ETA (20:4) DGLA (20:3)
45 Desaturase
Palmitoleic (16:1 n-7) Oleic (18:1 n-9) EPAQ20:5) AA (20:4)
/ 02
¥
v
DHA (22:6)

+ Measured fatty acids are underlined "
* Enzymes are in italics

Why are we so afraid of fat?
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Meer eiwit, meer vet?

* Eet minder vet:

« LET op VET
* Verzadigd = Verkeerd

* Tussen 1987 en 1997
zijn Nederlanders
minder vet en verzadigd
vet gaan eten

st @hiccsicren

Vet ongezond?

E [ De zeven-landen-studie
¥
§ 600 |-
g Ye 77492 %
ﬁ £ r= 050
% 400 ©
g ®

®
§ 200 © 8

® .

SR ©® ®© © /
e 1 1 1 1 1 1 1 ®__]
Fiis0y 0 20 20 as

Figuur: De hoeveel dodelijke hartaanvallen als functie van de inname van vet
Ancel Keys Circulaion 1980
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& :
g De zeven-landen-studie ®
=3
g
= 600 |-
o
w L ¥ =-83 +25.1X
a
2 r=0.84 . -
-
g ao0f @
a ’¢’
g | L ®
-
= @ ®
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o ”
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Figuur: De dodelijke har als functie van de inname van VERZADIGD vet

Ancel Keys Circulaion 1980
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Verzadigd vet vervangen door
koolhydraten

Major types of dietary fat and risk of coronary heart disease: a pooled
analysis of 11 cohort studies'™

Marianne U Jakobsen, Eilis ] O'Reilly, Berit L Heitmann, Mark A Pereira, Katarina Bélter, Gary E Fraser, Uri Goldbourt,
Goran Hallmans, Paul Knekt, Simin Liv, Pirjo Pietinen, Donna Spiegelman, June Stevens, Jarmo Virtamo, Walter C Willetr,
and Alberto Ascherio

Vervangen van
verzadigd vet
door
koolhydraten
geefteen .....

7% hogere kans
op HVZ

19-04-2022

Jakobsen AJCN 2009

Koolhydraten

Enkele Suikers (monosachariden)

HOH
Glucose (druivensuiker)
OH OH -
OH Direct verteerbaar
HOH ou (hoge glycemische index)
Fructose (fruitsuiker) HO
CH;OH
H
Tweevoudige suikers (disachariden) =
Enzymatisch
verteerbaar
Sugose (tafelsuker) (medium glycemische
index)
Meervoudige suikers (polysachariden)
CHOH CH;OH CHOH CHOK
s o, J—0,
Zetmes (brood, rijst, pasta, aardappelen) ETAN N NN g r\_k“" “
A A an An

181

Enzymatisch verteerbaar (lage glycemische index)

SCHEIKUNDIGE INDELING YAN DE KOOLHYDRATEN

KOOLHYDRATEN

ENKELYOUDIGE KH OF SUIKERS MEERYOUDIGE KH OF SUIKERS

Monosachariden = Disachariden Ol hariden Polysachariden

(1 molecule) (2 moleculen) (3-9 moleculen) (> 10 moleculen)
-Glucose -Sucrose of sacharose vb. fructo- Plantaardig

- Fructose (glucose + fructose) oligosachariden, raffinose, -Zetmeel

-Galactose - Lactose maltodextrine (amylose, amylopectine)

(glucose + galactose) -Voedingsvezels of non-starch PS.
-Maltose vb. cellulose, pectine, -glucanen
(glucose + glucose)

Dierlijk

~Glycogeen

Voedingsvezels: meestal onverteerbaar, maar

Polyolen vb. Sorbitol, ylitol, lacttol Igsve: D ;
s sommige zijn oplosbaar door bacteriele fermentatiel
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Macronutriént-
verhoudingen

Anti- Glykemische
nutrienten lading

Onderdelen van onze
voeding waar
veranderingen in
zijn aangebracht sinds

het begin van de Vetzuur-
landbouwrevolutie verhoudingen

Natrium-kalium- Micronutriént-
balans gehalte
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Het microbioom

Distinct bacterial co-abundance groups (CAGs) define each population.

BURKINA FASO

185

Schnorr et al, nature Communications. 2014
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Size Matters

MEAN DAILY STOOL WEIGHT g per

0 6 14 22 30
COLON CANCER INCIDENCE per 100 000

Fig.1 Relationship between mean daily stool weight in 23 population groups

worldwide and colon cancer incidence Cur Gastroenterologmy/ 1994

Macronutriént-
verhoudingen

Anti-
nutrienten

Glykemische
lading

Onderdelen van onze
voeding waar
veranderingen in
2ijn aangebracht sinds

het begin van de
landbouwrevolutie verhoudingen

Vezels

Natrium-kalium- Micronutriént-
balans gehalte
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Glycemische index (Gl) vs lading (GL)

Glycemische Koolhydraten Glycemische
Index per 100 Lading (GL)
(GI) gram
Glucose 100 100 100
Aardappels 95 14,8 14,1
Wortelen 85 4,8 4,1
Mais 75 15,8 11,9
Honing 75 81 60,8
Watermeloen 70 8,3 6
Roggebrood 55 45,7 25,1

189

188

Food Values: Glycemic Index/Glycemic Load

o

All-bran cereal (8,42) Beets (5,64) Popcorn (8,72)
Apples (6,38) Cantaloupe (4,65) Watermelon (4,72)
Carrots (3,47) Pineapple (7,59) Whole wheat flour
Peanuts (1,14) Sucrose, i.e. table bread (9,71)
Strawberries (1,40) sugar (7,68)

Sweet Corn (9,54)

Apple juice (11,40) Life Cereal (16,66) Cheerios (15,74)
Bananas (12,52) New potatoes (12,57) Shredded wheat
Fettucine (18,40) Wild rice (18,57) (15,75)

Orange juice (12,50)

Sourdough wheat

bread (15,54)

Linguine (23,52) Couscous (23,65) Baked Russet
Macaroni (23,47) White rice (23,64) potatoes (26,85)
Spaghetti (20,42) Cornflakes (21,81)

Source: Revised International Table of Glycemic Index (Gl) and Glycemic Load
(GL), The American Journal of Clinical Nutrition, July 2002

Med GlI High Gl

Type koolhydraten?

Intake of carbohydrates compared with intake of saturated fatty acids
and risk of myocardial infarction: importance of the glycemic index'™

Marianne U Jakobsen, Claus Dethlefsen, Albert M Joensen, Jakob Stegger, Anne Tjonneland, Erik B Schmids,
and Kim Overvad

® lage
glycemische
index: niet
sign. 12%
verlaagd HVZ
risico

® Hoge
glycemische
index: 33%
verhoogd
HVZ risico
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190
Risico-factoren
Bewegen Voeding
Insuline
resistentie
Ontspannen
192
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Insuline/glucose respons

Low-Glycemic-Index Foods High-Glycemic-index Foods
Blood ghucose 8lood glucose
£ 2
£ Insuln H tnsuln
3 i
€ <
& &
5 3
R — S
[ o \/
1 ' 1 1 1 1 1 1 A1 1 1 1
1 2 3 4 5 6 1 2 4 5 6
Hours after eating Hours after eatng

Glucose / Carbs and insulin

Metabolic Responses to Oral Glucose in the Kalahari
HIGH GI Bushmen

B LJOFE, W.P.UJACKSON, M.E THOMAS, M.G.TOYER, P. KELLER, B.L PIMSTONE,
R ZAMS

Was the unusual diet of the Bushmen per se responsible for
their impaired glucose tolerance and subnormal insulin release ?

BLOOD GLUCOSE LEVELS

1

TIME / HOURS

TABLE 11—Mean (+S.E. of Mean) Plasma Glucose and Insulin Responses of Bushmen and Control Subjects during 50-g Oral Glucose Tolerance Test

| sma Glucose (mg ml lasma Insul jm) Insulinogenic Index
. Plasma Glucose (mg/100 mi) Plasma nsulin (:U/mD) inogenic 1
e © Omin omin | 120min Omin | 6omin 120 min Glucose 3
Gubme | 1z | %52 o fryes e ETE) e o
Sorow 0o | k| BER 4 (27 l 1 (3 BER | 363 (35 035
Significance -~ | P<oos NS | P<oos P<oor [ P<o0l NS P<0001

A~ Calculated area under tolerance curve.

British Medical Journal, 1971, 4, 206-208
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Progression to Type 2 Diabetes

Pre-diabetes Diabetes

h
Endogenous insulin ! '

Normal endogenous

insulin levels
BW

Insulin resistance

Postprandial blood
glucose Normal blood

glucose levels

Diagnosis at 910 12y, average

Reproduced with permission from American Disbetes Association, American Disbetes Association. American Diabetes Assoclation Web site.
hit/www. diabetes. 0rg uedocuments L atinoSlidesAugus 5. ppt. Accessed June 3, 2008,

The carbohydrate-insulin model: a physiological perspective on the
obesity pandemic

David S Ludwig,"?* Louis J Aronne,* Ame Astrup,’ Rafael de Cabo,’ Lewis C Cantley,” Mark I Friedman,**
Steven B Heymsfield,"” James D Johnson,'""? Janet C King,"* Ronald M Krauss,"** Daniel E Lieberman,
Gary Taubes,’ Jeff S Volek,"” Eric C Westman,"® Walter C Willett,*'° William S Yancy, Jr,"® and Cara B Ebbeling'?

ABSTRACT l
ording held view, the obesity ic 700

ISP TN W T ahEN e s e
processed foods, exacerbated by a sedentary lifestyle. However,
obesity rates remain at historic highs, despite a persistent focus on
cating less and moving more, as guided by the energy balance model
(EBM). This public health failure may arise from a fundamental
limitation of the EBM itself. Conceptualizing obesity as a disorder
of energy balance restates a principle of physics without considering
the biological mechanisms that promote weight gain. An alterative

radigm, i (), :
of causal direction. According to the CIM, increasing fat deposition los

= }

g
{1
£888Y

8

g

] iz 120

Insulin [pmol]

g
3

in the body—resulting from the hormonal responses to a high-
glycemic-load diet—drives positive energy balance. The CIM

provides a conceptual framework with testable hypotheses for how

various modifiable factors influence energy balance and fat storage. 0
Rigorous research is needed to compare the validity of these

2 models, which have substantially different implications for obesity o
‘management, and to generate new models tha best encompass the NHANES
evidence.  Am J Clin Nutr 2021:00:1-13

Ludwig et al, AJCN, 2021
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Diabetes testen

* Glucose

Tabel 1 Referentiewaarden voor het stellen van de diagnose diabetes mellitus, gesmord nuchtere glucose en

gestoorde glucosetolerantie; gestoord nuchtere glucose en d ie kunnen
voorkomen*
Veneus plasma
Normaal Glucose nuchter [mmol/l] <61
Clucose niet nuchter [mmol/I} <78
Cestoord nuchtere glucose Clucose nuchter [(mmol/l) 261en<7,0én
Glucose niet nuchter [mmol/l] <78
Cestoorde glucosetolerantie Clucose nuchter (mmol/l) <61én
Glucose niet nuchter [mmol/l] 278en<n
Diabetes mellitus Clucose nuchter (mmol/l) 270
Glucose niet nuchter [mmol/l] B3R

* World Health Organisation/International Diabetes Federation, 2006.

Diabetes testen
* HbA1lc

®  HetHbA,. geeft informatie over de instelling van de patiént in de voorafgaande acht tot twaalf weken.

DIAGNOSTIC CRITERIA FOR DIABETES AND PREDIABETES

NORMAL > PREDIABETES > DIABETES

HBA1C: <42 HBA1C:42-47 HBA1C: >47
HBA1C: <6.0 HBA1C: 6.0-6.4 HBA1C:>6.4

1. HbA, -streefwaarde < 53 mmol/mol: alle panenren jongerdan 7o;aav evenals pauenren van 70]aaven
ouder mits alleen behandeld met ij ing of van
ziekteduur).

HbA, . -streefwaarde 54-58 mmol/mol: patiénten van 70 jaar en ouder met een ziekteduur korter dan 10
jaar vanaf behandelstap 2 (tabel 5).

3. HbA,-streefwaarde 54-64 mmol/mol: patiénten van 70 jaar en ouder met een ziekteduur van 10jaar of

~

197

langer, vanaf behandelstap 2 (tabels).
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Diabetes testen

o HOMA‘I R (Homeostatic Model Assessment for Insuline Resistance)
— Bevat insuline & glucose waarden

HOMA-Index

kleiner dan <= 1.0 normaal

groter dan > 2.0 is een indicatie voor een insuline resistentie
groter dan > 2.5 insuline resistentie heel waarschijnlijk

groter dan > 5.0 bij type-2 diabetici

Glucose x Insulin Glucose x Insulin

— 225 HOMA-IR = —

HOMA.g — 20> Tnsulin gy g 360 Insulin o
Glucose — 63

Glucose — 3.5
Glucose in Molar Units mmol/L Glucose in mass units mg/dL.

HOMA-IR =

Lom fasting glucose and nsulln loman, Diabelol

Matthews. Homeostasis model assessment: insulin resistance and beta-cell functio

Acne Vulgaris

A Disease of Western Civilization

Ovaries +

Progesteron
Estrogenen
Testosteron<

Arch Dermatol. 2002;138:1584-1590

Loren Cordain, PhD; Staffan Lindeberg, MD, PhD; Magdalena Hurtado, PhD;
Kim Hill, PhD; S. Boyd Eaton, MD; Jennie Brand-Miller, PhD

Insuline/IGF

199

Myopie
Wt e 25-35% US population

has myopia; in South East
Asia 90%

* In HG: 0,4-1,2% myopia

Myopia Corrected

In illiterate urban
fisherman 18,4%

In illiterate rural < 5%
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3.0 D at age 14ycars; n 4), n
ontrols (= 277). Adapted from Gardiner (1954
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BMI
(Wt(kg)/Ht(m")

Fig.4. Body mass index (BMI) fror
non-myopic controls. Adapted from G

AGE IN YEARS
16 years in myopes (myopia developed at any age) and

T (1954)

o 12 1 16

202

202

Sarcopenie & diabetes

Carbohy Consumption

Carbohydrate C

|

Blood Glucose Elevation

|

Pancreatic Insulin Secretion

\\1

Adequate Glucose Clearance

|

Blood Glucose Elevation

!

Pancreatic Insulin Secretion

Oo 0 Oy
00
ol ©0 5o
\ ¥ l
Ee
——=
Fat Muscle

Inadequate Glucose Clearance
- More Insulin Required

Eaton, Cordain, Preventive Medicinez,05009
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~ TLR  CR i
‘Oxidative
stress.

N A*

! !

Endotoxin-lipoprotein hypothese

Inflammatory’
cytokine/
chemokine
gene
expression

Link tussen vet & atherosclerose

Samaan Diabetology & Metabolic Syndrome 2011
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Verzadigd vet en aderverkalking

Darm

Weinig
Suiker

Bloedbaan

Endotoxin-lipoprotein hypothese

Samaan Diabetology & Metabolic Syndrome 2011
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Verzadigd vet en aderverkalking

Bloedbaan

Endotoxin-lipoprotein hypothese = Samaan Diabetology & Metabolic Syndrome 2011

209
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Verzadigd vet en aderverkalking

Darm

Bloedbaan

Verzadigd
Vet

Endotoxin-lipoprotein hypothese  Samaan Diabetology & Metabolic Syndrome

2011
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Verzadigd vet en aderverkalking

Darm

Weinig
Suiker

Bloedbaan

einig
Verzadigd
Vet

Endotoxin-lipoprotein hypothese

Samaan Diabetology & Metabolic Syndrome 2011
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Verzadigd vet en aderverkalking

Bloedbaan

Veel
Verzadigd
Vet

Endotoxin-lipoprotein hypothese

Samaan Diabetology & Metabolic Syndrome 2011
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Laag CHO, hoog vet doet serum SAFA
meer dalen dan hoog CHO, laag vet

19140 —TolaISFA_
VLCKD LFD VLCKD  LFD
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.
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Carbohydrate >
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hyper-TG 5 -3 oTAG
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= Link tussen koolhydraten en inflammatie

- Hypercalorische voeding In de bloedbaan:
- met vet en/of koolhydraten - ackivatie van het immuun-
g - Eucalorische voeding met systeem door verzadigd vet
veel snelle koobhydraten
| - 1
5y 1 \ H/_! AN
B % 5 y I
Y
Gezond persoon i
kaolhydraten Triglyceriden AR SVREND
. Vrije vetzuren
shveercelen | abweercelen

verzadigd vet

Z |y

John Gofman

Glucose and the Glycocalyx

Ushiyama et al. Journal of Intensive Care (2016) 4:59

* What is the Glycocalyx?

— A multicomponent layer of proteoglycans and
glycoproteins covering the luminar endothelium

Heparansulfate "\
Hyaluronic acid
proteoglycan
Plasma protein
& Adhesion molecule
EC Endothelial cell |

di L
met vet en/of koolhydraten «insulineresistentie
Carbohydrate - Eucalorische voeding met hypercholesterleme
induced veel (snelle) koolhydraten hypertensie
- Hypocalorische voeding met
hyper-TG Metaboo syndroon  veel nelle) boobueraten
Figuur 21. De gevolgen van de inname van verschillende soorten voeding op de trigly-
ceriden, het cholesterol, op insulineresistentie, overgewicht (obesitas) en hoge bloed-
druk (hypertensie) via lagegraadontsteking in gezonde personen en personen met het
‘metaboolsyndroom. *
Kuipers, het Oerdieet, 2014
ORIGINAL www.jpeds.com + THE JOURNAL OF PEDIATRICS
ARTICLES Vol. 164, No. 3« March 2014

Early Microvascular Changes with Loss of the Glycocalyx
in Children with Type 1 Diabetes

Claudia Nussbaum, MD', Ana Cavalcanti Fernandes Heringa, MD', Zuzana Mormanova, MD',
Alexandra F. Puchwein-Schwepcke, MD', Susanne Bechtold-Dalla Pozza, MDY, and Orsolya Genzel-Boroviczény, MD'
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Hyperglycemie is geassocieerd met shedding van de glycocalyx

DIABETES, VOL. 55, FEBRUARY 2006

Original Article

Loss of Endothelial Glycocalyx During Acute
Hyperglycemia Coincides With Endothelial Dysfunction
and Coagulation Activation In Vivo

Max Nieuwdorp,' Timon W. van Haeften,” Mirella C.L.G. Gouverneur,” Hans L. Mooij,"
Miriam H.P. van Lieshout,' Marcel Levi,' Joost C.M. Meijers,' Frits Holleman,* Joost B.L. Hoekstra,"*
Hans Vink,” John J.P. Kastelein,' and Erik S.G. Stroes'

Hyperglycemie is geassocieerd met shedding van de glycocalyx
Hyperglycemie is geassocieerd met shedding van de glycocalyx en

een verhoogde stollingsneiging
(Circulation. 2000;101:1500-1502.)

Oxidized Lipoproteins Degrade the
Endothelial Surface Layer
Implications for Platelet-Endothelial Cell Adhesion
Hans Vink, PhD; Alina A. Constantinescu, MD; Jos A.E. Spaan, PhD

Niet LDL, maar ox-LDL beschadigt de GCX
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Partial recovery of the endothelial glycocalyx upon
rosuvastatin therapy in patients with heterozygous
familial hypercholesterolemia

Marijn C. Meuwese,* Hans L. Mooij,* Max Nieuwdorp,* Bart van Lith,* Roos Marck,*
Hans Vink,"" John J. P. Kastelein,* and Erik S. G. Stroes'*

20
Fig. 1. Systemic ghcocalyxvolume (V)i hypercho- _
leserlemic and nommocholesterolemic suects. Vo E
s significantly reduced in FH patients comg " [ iy
normocholesterolemic controls. Statin therapy par- 3
Gally restored glycocalyx volume. Mean + SD. H #
%
§ 10
2
5
os
00
FH.No reatment it Rosuvastain Contol

(Rosuva)Statine beschermt de glycoclyx tegen ‘shedding’
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Journal of Lipid Research _Volume 50, 2009
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3. Gezonde eiwitten (vnl plant) Take home message No. 11:

Vervang
ongezonde (snelle) koolhydraten (fastfood en
frisdrank) en verzadigd vet (rood viees)
door
door langzame koolhydraten (groente en fruit) en
noten, peulvruchten, gevogelte en vis

* Eiwitrijke diéten zijn gezond omdat
— Verzadigend, ondanks negatieve energiebalans
— Persisterend energiek, ondanks gewichtsverlies
— Behouden van spiermassa bij afvallen
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Macronufriént- Vetten
verhoudingen
Anti- Glykemische - \
nutrienten lading Verzadigde veften Onverzadigde veften
- cocosboter
- roomboter
Onderdelen van onze
voeding waar . . . .
Enkelvoudig onverzadigde veften  Meervoudig onverzadigde vettery
veranderingen in - Oliffolie
zljn aangebracht sinds - Avocado
het begin van de - Macadamia
Vezels landbouwrevolutie - Hazelnoten
- Pecannoten
- Zonnebloemolie - Vette vis
= - Maisolie - Perillaclie
; ) - Koek en gebak - Sojaboonolie - Lijnzaad(olie)
Natrium-kalium- Micronutriént- - Zuivel . - Sesamzaadolie - Koolzaadolie
balans gehalte - Margarine/halvarine - Pinda(olie) - Walnoot(olie)
- Frituurvet - Hennepzaadolie
219 220

Vet vs LDL, HDL, en TC/HDL-C

Fitbsauty.al

OKOSVET Gezo@

EWTC/HDL miDL

Daling vanhet cholesterol bij 1 en% vervangen
koolhydraten

12:0 16:0 18:0 MUFA PUFA
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MCFA in Hunter-gatherers
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Jager-verzamelaar studies

Cholesterol, coconuts, and diet on Polynesian
atolls: a natural experiment: the Pukapuka and
Tokelau Island studies'™®

lan A. Prior, M.D., F.R.C.P., F.R.A.C.P., Flora Davidson,' B.H.Sc.,
Clare E. Salmond.” M.Sc., and Z. Czochanska,” DIP. AG.

%4 Human milk 304 Human milk
2% ° 2?1 .
& ° $ o
° 1]
° ] 0\
10-] éQ? 10| + ?
04 04
S e o e e 10 e
iEgﬁFiﬁiﬁsﬁEEESSSQﬁﬁ FFE“B%E}E““SQE“@%E““
§8 3 3 3 g2 4 §2 238 382

Kuipers, PLEFA, 2007
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Roomboter versus Cocosboter

Mean (SD) change from baseline
(natural units)
or

Outcome But Coconut

Total cholesterol (mmol) ——— 042005 022(055)
DL cholesterol (mmoll) —— 009(027)  028(029)
Non-HOL cholesterol (mmol) —_— 033(051)  -006(044)
TotalHDL cholestero ratio (%) —— 010041)  -028(036)

Trighycerdes (mmolt) —_—— 0001(036)  0.07(058)
Glucose (mmolr) —_— 002048 005(049)
CRP (mg) e — 004(0%3)  -031(109)
Weight (ko) + 004(100) 0270077
BMI (kgim’) « 002(035)  009(027)
Body fat (%) 034(131) 0200109
Waist cm) 0284y 12931

Systolic 87 (mmbg) 379(111)  0.18(11.46)

Diastolic BP (mmHg) 133620 202(571)

T T T
0 1

Favours Butter Favours Coconat

TABLE 2
Cholesterol levels in the Pukapuka and Tokelau 1968 groups* Cocosnoot
Pukapuka okelau 196%
Variable S Age = ot
Mean st o | Mean SE a
Cholesterol (mg/100 ml) M 1519 1489 | 48 27| 1sas| 64 40 <0.000s
2024 1550 | 38 27| 1959 120 13 <001
2534|1671 [ 44 39| 2095 62 35 <00005
3544 | 1818 [ 52 37| 2157| 61 48 <00005
45-54| 1780 | 55 39| 2202 54 46 <0.0005
ss64 | 1805 | 57 30| 27| s1 24 <0.0005
Fooasof 1mos | 79 17| 913 a1 a2 <001
2024 | 1612 | ss 23| 1761 | 40 18 <005
25-34 | 1709 | 42 52 238 [ 80 44 <0.0001f
3544 | 1681 | 52 32| 225[ 60 53 <0.0001F
45-54 | 1905 | 66 25| 2206 | 51 50 <0.0005
55-64 21 75 al oasal 72 38 <0001

ulations.

lauric (12:0) and myristic (14:0) content. Vascular disease is uncommon is both populations and
there is no evidence of the high saturated fat intake having a harmful effect in these
Am. J. Clin. Nutr. 34:

1552-1561, 1981.
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Difference (95% CI) Bulter vs Coconut (SD units)

Khaw BMJ Open, 2018
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Vetten
Qnverzadigde vetten
- cocosboter
- roomboter
Meervoudig onverzadigde vetten)

- Olijfolie

- Avocado

- Macadamia

- Hazelnoten

- Pecannoten

- - Vette vis
Irans- vetten - Zonnebloemolie - Perillaclie
- Koek en gebak - Maisolie - Lijnzaad(olie)
- Zuivel - Sojaboonolie - Koolzaadolie
- Margarine/halvarine - Sesamzaadolie - Walnoot(olie)
- Frituurvet - Pinda(olie)
- Hennepzaadolie
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The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ||

Primary Prevention of Cardiovascular
Disease with a Mediterranean Diet

Ramén Estruch, M.D., Ph.D., Emilio Ros, M.D., Ph.D., Jordi Salas-Salvadé, M.D., Ph.D.,
Maria-Isabel Covas, D.Pharm., Ph.D., Dolores Corella, D.Pharm., Ph.D.,
Fernando Ars, M.D., Ph.D., Enrique Gémez-Gracia, M.D., Ph.D.,
Valentina Ruiz-Gutiérrez, Ph.D., Miquel Fiol, M.D., Ph.D., José Lapetra, M.D., Ph.D.,
Rosa Maria Lamuela-Raventos, D.Pharm., Ph.D., Llufs Serra-Majem, M.D., Ph.D.,
Xavier Pint6, M.D., Ph.D., Josep Basora, M.D., Ph.D., Miguel Angel Mufioz, M.D.,, Ph.D.,
José V. Sorlf, M.D., Ph.D., José Alfredo Martinez, D.Pharm, M.D., Ph.D., and
Miguel Angel Martinez-Gonz4lez, M.D., Ph.D., for the PREDIMED Study Investigators*

Food Goal
Mediterranean diet
Recommended

—— Oliveoil =24 thsp/day

=P Tree nuts and peanutst
Fresh fruits

=3 servings/wk
=3 servings/day

Vegetables 22 servings/day
Fish (especially fatty fish), seafood =3 servings/wk
Legumes =3 servings/wk
Sofrito}: =2 servings/wk
White meat Instead of red meat

Wine with meals (optionally, only for habitual drinkers) =7 glasses/wk
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The NEW ENGLAND JOURNAL of MEDICINE B Total Mortality
Med diet, EVOO: hazard ratio, 0.90 (95% Cl, 0.69-1.18)
Med diet, nuts: hazard ratio, 1.12 (95% Cl, 0.86-1.47)
“ ORIGINAL ARTICLE ” 10+ 007 Control diet
091 0.06-
A Primary End Point (acute myocardial infarction, stroke, or death from cardiovascular causes) 0384
109 . ) 0.05-
Med diet, EVOO: hazard ratio, 0.70 0,06 Control diet 0.7
5 (95% Cl, 0.53-0.91); P=0.009 - 0.044
% 0.8 Med diet, nuts: hazard ratio, 0.70 005 5 06 . Med diet,
s : (95% C1, 0.53-0.94); P=0.02 2 EVOO
2 0.04 o 0.5 0.034
S = W Med diet,
g = 06 003 T 04] 002 nuts
‘§'§ 002 oo
§E 0.4+ 0.01 - 0.01
4 0.2
H | : , . , 0.00 T T T T T
g 0 1 2 3 4 5 0.14 1 3 4 5
_§ 0.24 e
H 0.0+ 7 Ea— T
= 0 1 2 3 4 5
0 1 2 3 B 5 Years
Years No. at Risk
No. at Risk Control diet 2450 2270 2027 1586 1272 949
C | di 2450 2268 2020 1583 1268 946
el did] Med diet, EVOO 2543 2486 2324 1991 1691 1310
X o e e 4 o Med diet,nuts 2454 2345 2097  1g62 1395 1037
Individual Omega-9 Monounsaturated Fatty Acids and
Mortality — The Ludwigshafen Risk and Cardiovascular Vetten
Health Study Delgado. J Clin Lipidol 2017;11:126-135 / \
Graciela E. Delgado®, Bernhard K. Kramer®, Stefan Lorkowski®", Winfried Marz*, Clemens Qnverzadigde vetten
von Schacky®®, Marcus E. Kleber®>* A i . i i i - cocosboter
A 0 %=197 P<0001 = - roomboter
HR(95% Cl) 18:1w9 B 06 F
oA § o4 1
Cude, 1210019) ——M—— % 921 . - Meervoudig onverzadigde vettery
Model 1 1.17(1.10-1.24) —— & o0 \/ L e
Model 2 1.14(1.06-122) — 2: ] N - Qlijfolie
Model 3 1.08(1.01-1.16) ————— % 5 - Avocado
- : T . T )
GA 20:1w9 1220 Gacl) | el || st |2 - Macadamia
Crude  1.13(1.06-1.20) — . Oleic Acid (%) - Hazelnoten
Model 1 1.13(1.07-1.19) —— - Pecannoten
Model 2 1.10(1.04-1.16) ~——M—— B ; ; J / w %
Model 3 1.07(1.01-1.13) ——fl—— 05 Z=114 P-0022 F - Zonnebloemolie - Vette vis
NA 22:1w9 ® —— Lians- vetten - Maisolie - Perillaclie
Crude 1.11(1.04-1.18) ——@—— § oo gl i + - Koek en gebak - Sojaboonolie - Lijnzaad(olie)
Model 1 1.13(1.06-1.21) — 2 o - Zui " :
Model 2 1.13(1.06-1.21) — K Zuivel ) - Sesamzaadolie - Koolzaadolie
Model 3 1.12(105-120) ~———— 05 20:1w9 - Margarine/halvarine - Pinda(olie) - Walnoot(olie)
05 1 s 11 s 2 a2 T T T T - Frituurvet - Hennepzaadolie
Risk of all-cause mortality o 02 o o
Gondoic Acid (%)
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Waar zitten ze in? Vetzuur biochemie

Omega-6 Omega-3 Verzadigd vet en mono-
vetten vetten onverzadigd vet Omega-3 en omega-6 vet
. i ) n-3 n6
Acetyl-CoA p 1 ; g 1 ;
Acetyl-Cod carboxylase ALA (18:3) LA(182)
Farty acid synthase 46 Desaturase l
El Stearidonic (18:4) GLA (18:3)
longase
Palmitic (16:0) ——>  Stearic (18:0) l Elongase l
Stearayi-Cod (19) desaturase ETA 20:4) DGLA (20:3)
l 45 Desaturase l
Palmitoleic (16:1 n-7) Oleic (18:1 n-9) EPA (20:5) AA (20:4)
\ / v
¥
12 J
HA (22:6)

* Measured fatty acids are underlined
* Enzymes are in italics

Lar{d-venen

Water-vetten

233 234
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Vetzuur biochemie

Verzadigd vet en mono-

onverzadigd vet Omega-3 en omega-6 vet

’ n-3 n-6
Acetyl-CoA \ —— > e
( | ALA (18:3) LA(18:2)

Acetyl-Cod carboxylase axt

lium acid synthase 146 Desaturasq

Stearidonic (1:4) SLA (18:3)
Stearic (18:0) l Elongase l

Flongase
-

Palmitic (16:0)

1

| Palmitoleic (16:1 n-7)

ETAQ04)| > 1hGLA (203)

|45 Desaturasq

Oleic (18:1 n-9) EPA (20:5 AA (20:4)
/ ¥

¥

£

DHA (22:6)

d fatty acids are underlined ‘

Prost;glandine H2
1

1
PGE2 (prs-inﬂammatoir)
TxA2 (pro-trombotisch)
vasoconstrictie

Sedwten
-* light
\\
4 Docosahexaeenzuur
! NSAID, aspirine

i «---Cyclo-oxigenase; COX..» !

Becel) ...x

Prostaglan&ne H3
1
1
PGI3 (anti-inflammatoir)
TxA3 (anti-trombotisch)
vasodilatatie
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Advies American Heart Association

* "The consumption of at least 5-10% of energy
from omega-6 PUFA reduces the risk of CHD

* Advise is based on:

— Studies that consist of trials in which SAFA were
replaced by PUFA (almost entirely omega-6*)

—  *:PUFA also consisted of omega-3 fatty acids from omega-3 oils and fish/coil liver oil

(Circulation. 2009;119:902-907.)

Intervention category and study
LA selective PUFA interventions
MN Coronary (men)
MN Coronary (women)

Liever appels of peren?

Hazard ratio (95% C1)

_

Hazard ratio (95% CI)

1.16 (0.781t0 1.71)
1.02 (0.62 10 1.68)

SDHS ——— 1.70(1.03102.80)
b Rose Corn Oil 4.64(0.62 t0 34.83)
Within group heterogeneity: 1.27 (0.9810 1.65)
P=0.3, I’=22% +27%
Mixed n-3/n-6 PUFA interventions
Oslo Diet-Heart +— 0.73 (0.50 to 1.06)
St Thomas - 0.35 (0.04 t0 3.15)
Los Angeles Veterans — 0.74 (0.5110 1.07)
Medical Research Council Soy e fl————— 1.05 (0.64 to 1.74)
Within group heterogeneity: — 0.79 (0.63 10 0.99)
P=0.6, I’=0% - o
1ong Between group
heterogeneity P=0.007*
B el eity: e 0.97 (0.8210 1.15)
eC 05 0.75 15 20
- Favours PUFA Favours
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Cardiovascular Risk Reduction with Icosapent Ethyl
for Hypertriglyceridemia
Deepak L. Bhatt, M.D., M.P.H.,P. GabrelSteg, M.D., Michel Milr, M.D,,Elot A. Briton, M.,
Terry A. Jacobs D., Steven B. Ketchum, Ph.D., Ralph T. Doyle, Jr., B.A., Rebecca A. Jul Ph.D.,

Lixia Jiao, Ph.D,, Craig Granowitz, M.D., Ph.D., Jean-Claude Ta D., and Christie M. Ballantyne, M.D,
for the REDUCE-IT Investigators*

CVD-death; non-fatal MI; non-fatal stroke; revasc; unstable angina CVD-death; non-fatal MI; non-fatal stroke
B Key Secondary End Paint

A primary End Point
100

S
w
&
@

Patients with an Event (%)
Patiorts with an Event (%]

Years since Randomization Years since Randomization

No.at Risk No.at Risk
as0 oy om0 w00 s L
dw e e s n e

lacebo w0 e By Bmw Be us pacbo
lcosspentetyl 408 381 331 8 2503 1430 feosspent ey
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Ramsden, Bilﬁ, %110, Ramsden BMJ 2014

EPA + DHA in psychiatrie

DHA:0
EPAQ
EPA+DHA: 0

Us:a9%
[ (Sands ot al. 2005)127]
4.5% (Frasure Smith et al 2004) 57)
3.8% (Edwards ot al. 1998) 36] MDD
3.6% (Poct ot al. 1998) [39]

1.9% (Ranjokar ot al, 2003) (55]

32% (MeNamara ot ol, 2009) 1281 | gy oo
11% (Chivet al,

6
%TTL

“Japan: 8.5% (tomura ot
a1.2008) (126]

Disorder

03) [56]

McNamara PLEFA 2009

240
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DHA en HVZ risico

OMEGA-3 INDEX AS A RISK FACTOR FOR CHD

127
14 P for trend < 0.0001
0.8 1
2 P=0.03
g
06
°
8 04 1
P<0.001
0 T -
<4% 4% - 8% 28%

Category of Omega-3 Index (RBC EPA+DHA % of FA)

Harris WS. The omega-3 index as a risk factor for coronary heart disease. American Journal
of Clinical Nutrition 2008;87(6):19975-2002S.

7
M Hiwatiell  MKwatiel2 Kwatiel3  WKwatield
g
£
5
£
<08
5
3
S
5
2
8
§ 04
2
3
502
&
\ | |
T HOL TC/HDL RP Ome ga-3
Risico factor

Harris WS, The omega-3 index as a isk factor for coranary heart disease. American Journal of Clinical Nutrition
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Dus: minder van dit

241
Maar... geen vergoeding...
Wi
onemcas wosx —
HS-Omega-3 Index test Omega-3 Index Test
€49,99 €89,99
NewDay Supplements LiveHelfi
Gratis verzen... Gratis verzen...
Van Google Van Producthero
243
En meer van dit (vooraldi)

EPA/DHA |

ALA

245
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Vervang
omega-6 vetten (zonnebloemolie)
door omega-3 vet (vis)




nutrienten

Macronutriént-
verhoudingen

Anti-

Glykemische
lading
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Vezels

Vitaminen

Mineralen & Q@

N

OERVOEDSELPIRAMIDE

Micronutriénten = voeden wmp
Koolhydraten
Eiwitten A

Vetten ;

Verlies van variatie en kwaliteit

Energie = vullen

S

MODERN DIEET

OER Modern
Tahel 6: Micronutriénten in het oerdieet en onze huidige voeding.
[oerdieet] Huidige| ADH uL
voeding
Energie (kcal) 2.500
Vitamine A (RAE) 2400 770 700-1000 3000
Beta-caroteen (ug) 3583 99
Vit. B1, thiamine (mg) 1,9 1,3 1.1-1.5 ND
Vit. B2; riboflavine (mg) 2,7 1,7 1.5-1.7 ND
Vit. B3,; nicotinezuur (mg) 56,2 13 17-20 35
Vit. BS; panthotheenzuur
(mg) 11,5 2,0 5-10 ND
Vit. B6; pyridoxine (mg) 5,9 2,2 1.5-2.0 100
Vit. B8; biotine (ug) 113 13 30-50 ND
Vit. B9 of B11; folaat (ug) 911 272 300-400 1000
Vit. B12; cobalamine (ug) 10,3 4,8 6.0 ND
Vitamine C (mg) 559 96 60-90 2000
Vitamine D (pg, per os) - 3,5 2.5-15 100
Vitamine D (IU, cutaan) 4000 - 400 4000
Vitamine E (mg) 22,6 15,1 11.8-15 300
Vitamine K (ug) 945 59 90-120 ND
Mineralen
— Natrium (mg) 546 2943 1500-2400 2400
Kalium (mg) 6333 3676 4700 ND
Calcium (mg) 972 1080 1000-1300 2000
Fosfor (mg) 2289 1735 700-1400 4000
Magnesium (mg) 742 371 300-400 ND
Dzer (mg) 33,1 11,4 9-18 45
Zink (mg) 14,2 11,7 10-15 40
Koper (mg) 6 1,3 1.5-3.5 10
Mangaan (mg) 7,3 0,9 2 11
Selenium (pg) 147 51 50-150 400
ls (g) 4 8 -38 ND
ADH dagelijkse

Onderdelen van onze
voeding waar
veranderingen in
zijn aangebracht sinds
het begin van de Vetzuur-
Vezels landbouwrevolutie verhoudingen
Natrium-kalium- Micronutriént-
balans gehalte
Tahel 6: Micronutriénten in het oerdieet en onze huidige voeding.
[oerdieet] Huidige| ADH uL
voeding
Energie (kcal) 2.500
Vitamine A (RAE) 2400 770 700-1000 3000
Beta-caroteen (ug) 3583 99
Vit. B1, thiamine (mg) 1,9 1,3 1.1-1.5 ND
Vit. B2; riboflavine (mg) 2,7 1,7 1.5-1.7 ND
Vit. B3,; nicotinezuur (mg) 56,2 13 17-20 35
Vit. BS; panthotheenzuur
(ma) 11,5 2,0 510 No
Vit. B6; pyridoxine (mg) 5,9 2,2 1.5-2.0 100
Vit. B8; biotine (pg) 113 13 30-50 ND
Vit. B9 of B11; folaat (ug) 911 272 300-400 1000
Vit. B12; cobalamine (pg) 10,3 4,8 6.0 ND
vitamine C (mg) 559 96 60-90 2000
Vitamine D (ug, per os) - 3,5 2.5-15 100
vitamine D (IU, cutaan) 4000 - 400 4000
vitamine E (mg) 22,6 15,1 11.8-15 300
vitamine K (pg) 945 59 90-120 ND
Mineralen
Natrium (mg) 546 2943 1500-2400 2400
Kalium (mg) 6333 3676 4700 ND
Calcium (mg) 972 1080 1000-1300 2000
Fosfor (mg) 2289 1735 700-1400 4000
Magnesium (mg) 742 371 300-400 ND
Dzer (mg) 33,1 11,4 9-18 45
Zink (mg) 14,2 11,7 10-15 40
Koper (mg) 6 1,3 1.5-3.5 10
Mangaan (mg) 7,3 0,9 2 11
Selenium (pg) 147 51 50-150 400
ls (g). 4 -38 ND
ADH dagelijkse
Tahel 6: Micronutriénten in het oerdieet en onze huidige voeding.
dieet| Hui uL
uoeding|
Energie (kcal) 2.500
Vitamine A (RAE) 2400 770 700-1000 3000
Beta-caroteen (ug) 3583 99
Vit. B1, thiamine (mg) 1,9 1,3 1.1-1.5 ND
Vit. B2; riboflavine (mg) 2,7 1,7 1.5-1.7 ND
Vit. B3,; nicotinezuur (mg) 56,2 13 17-20 35
Vit. BS; panthotheenzuur
(mg) 11,5 2,0 5-10 ND
Vit. B6; pyridoxine (mg) 5,9 2,2 1.5-2.0 100
Vit. B8; biotine (pg) 113 13 30-50 ND
Vit. B9 of B11; folaat (ug) 911 272 300-400 1000
Vit. B12; cobalamine (ug) 10,3 4,8 6.0 ND
Vitamine C (mg) 559 96 60-90 2000
Vitamine D (ug, per os) - 3,5 2.5-15 100
Vitamine D (IU, cutaan) 4000 - 400 4000
Vitamine E (mg) 22,6 15,1 11.8-15 300
Vitamine K (pg) 945 59 90-120 ND
Mineralen
Natrium (mg) 546 2943 1500-2400 2400
Kalium (mg) 6333 3676 4700 ND
= Caicium (mg) 972 1080 1000-1300 2000
Fosfor (mg) 2289 1735 700-1400 4000
Magnesium (mg) 742 371 300-400 ND
Dzer (mg) 33,1 11,4 9-18 a5
Zink (mg) 14,2 11,7 10-15 40
Koper (mg) 6 1,3 1.5-3.5 10
Mangaan (mg) 7,3 0,9 11
Selenium (pg) 147 51 50-150 400
ls (@) 4 5-38 ND
ADH dagelijkse
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Wat eten mensen gemiddeld?

Nutriént Per
Natrium 2400 mg 100
Selenium 70 ug 91
Riboflavine 1.7 mg 89
Dzer 18 mg 89
Niacine 20 mg 87
Fosfor 1000 mg 87
Koper 2mg 84
Thiamine 1.5 mg 82
Vitamine B12 6 ug 80
Pyridoxine 2mg 74
Zink 15 mg 71
Foliumzuur 400 ug 60
c 50 51
Vitamine A 900 ug 46
Magnesium 400 mg 43
Vitamine E 301U 14
Jodium 150 ug <10*
Kalium 4700 mg 8

251

* Indien het gebruik van gejodeerd zout (0.a. in brood) niet wordt meegerekend

252
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Kosten en baten van voeding

05 :
Vegetables Q
04
Meat, poultry, Fruit O
03

Sugars, p iik and milk products

sweets A
O Eggs
. OO Dry beans, legumes, nuts, seeds
Fats and oil$

tov wat het oplevert
°
N

Energie verbruik bij consumptie
e

40 =20 0 20 40 60 80
Voedings-nutrient-waarde

Am J Clin Nutr 2014;99(suppl):12235-8S |

253

Take home message No- 9:

Eet meer
groente & fruit

Natrium en Kalium

11,000 mg Oertijd | Huidig
of potassium

3,400 mg
2,500 mg of sodium
f potassiu
700 mg
of sodium

19-04-2022

1. Meer groente en fruit

Energie — Micronutriénten

Koolhydraten Q Vezels
Eiwitten ff/ & Vitaminen

Vetten ,".Q‘ Mineralen

Modern — OER
254
Macronutriént-
verhoudingen
Anti- Glykemische
nutrienten lading

Onderdelen van onze
voeding waar
veranderingen in

zijn aangebracht sinds
het begin van de Vetzuur-
Vezels landbouwrevolutie verhoudingen
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Natrium-kalium- Micronutriént-
balans gehalte
AUGUST 14, 2014 VOL.371 NO.7

T TTASLToED 1N 1912

The NEW ENGLAND JOURNAL a,"A\1EDlCI.\'E
Association of Urinary Sodium and Potassium Excretion
with Blood Pressure

Andrew Mente, Ph.D., Martin J. O'Donnell, M.B., Ph.D., Sumathy Rangarajan, M.Sc., Matthew J. McQueen, M.B., B.Ch.]

A Systolische bloeddruk B Diastolische bloeddruk
Potassium Excretion Potassium Excretion
(g/day) (g/day)
18 W>25 019-25 <19 B W>25 019-25 <19
) P<0.001 for interaction ES P<0.001 for interaction
136 E 8
E
E 13 / E g
£ L
2 n H
E 130 Toenem E 81 Toeréem
3 = ende E 30 Kear;‘u?“
Kalium
g o inname g inname
E 124 E 78
a o 8 o
Toenemende Natrium-inname (g/d) Toenemende Natrium-inname (g/d)
——————

Kalium compenseert het bloeddrukverhogende effect van natrium %>
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%ALT
667 MINDER NATRIUM
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LIGHT ZOUT
SEL LIGHT
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N De KEUKEN EN OP TAEL

JOZO met groen bevat tot 66% kalium i.p.v. natrium

Zout — minder, minder, minder?

Table 1. Guideline recommendations for sodium restriction in the general population.

‘Year, Name of Guideline Sodium Restriction

<23gdinall adults

<15 g/d in adults aged more than 50 years who are African American or
with hypertension, diabetes, or chronic kidney disease

2010, Dietary Guidelines for Americans [4]

2013, World Health Organization [5] <2 g/d inall adults

2020, American Heart Association [6] <15 g/d inall adults
23gdinall b gdinp to

2010, Heart Failure Society of America [1] Zogdinall hean

2019, American Diabetic Association [7] <23g/d in pa ith diabetes<1.5 g/d in patients with diabetes and
hypertension

2016, European Society of Cardiology [5] <5 g/d in all adults

2017, Canadian Cardiovascular Society [9] <2 g/dinall adults

2015-2020 Dietary Guidelines for Americans [10] 23 g/dinalladults

oy eney disase: mproving Global OUCOmES. 5 44 i gl paents with chronic disase noton dialyss
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Compared With Usual Sodium Intake, Low- and Excessive-
Sodium Diets Are Associated With Increased Mortality:
A Meta-Analysis  of cohorts

Niels Graudal, Gesche Jiirgens,? Bo Baslund,' and Michael H. Alderman?

Hazard Ratio Hazard Ratio
Study Total Weight (95% CI) (95% CI)
Yang,*® NW 2,667 0.0% 0.86 (0.51 - 1.45)
Cohen?s (NH I1T) 6,525 15.5% 0.94 (0.79 - 1.12) 1
Tunstal-Pedoe,20 M 4,604 12.7% 0,96 (0,77 - 1,20) T
Tuomiletho,?¢ M, NW 659 7.9% 098(0,70-137) — 1T
Stolarz-Skrzypek37 2,454 6.5% 1,13 (0,77 - 1.66)
Tunstalk-Pedoe, 20 F 3,525 7.3% 1.14 (0,80 - 1,62)
O'Donnel? 25,408 21.5% 1.20 (1.11 - 1.30)
Gardener!é 2,337 10.0% 1.32 (1.00 - 1.74)
Thomass = 2,105 7.5% 1.43 (1.01 - 2.02)
Tuomilehto,2¢ M, OW 514 11.0% 1.56 (1.21 - 2.01)
Yang,3 OW 3,467 0.0% 2,07 (1.35 - 3.17)
Total (95% CI) 48131 100.0% 1.16 (1.03 = 1.30) >
Heterogeneity: ©2 = 0,01; % 2 = 17.61, df = 8 (P = 0,02); I = 55% I

s
X 0.5 0. 15 2
Test for overall effect: Z = 2,46 (P = 0,01) m
Our study extends the IOM report by identifying a specific
range of sodium i 45 mg) associated with the
most tavorammxnch variation in

sodium intake is not associated with variation in mortality.

Graudal et al, Am J Hypertension, 2014
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“ RESEARCH SUMMARY ||

Effect of Salt Substitution on Cardiovascular Events and Death

Neal B et al. DOI: 10.1056/NEJM0a2105675

Salt Substitute @ @ Regular Salt
.1“:

N=10,504 (300 Vil 2 2
*,
X,
N (S

125% KCI 75% NaCl

Outcomes Salt Substitute  Regular Salt Rate Ratio P Value
Stroke 29.14 3 g 6)  P=0.0C
Major Adverse CV Ev 49.09 5$6.29 87 (08 4)  P<O.X
Death from Any Cause 39.28 44.6 88 (0.82-095) P<0.0X
Hyperkalemia 335 (

September 16, 2021
N Engl | Med 2021; 385:1067-1077
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Compared With Usual Sodium Intake, Low- and Excessive-
Sodium Diets Are Associated With Increased Mortality:

A Meta-Analysis of cohorts

Niels Graudal,' Gesche Jiirgens,? Bo Baslund,' and Michael H. Alderman®

Hazard ratio, Hazard ratio,

Stud, Total Weight random (95% CI) _random (95% CI)
Lenniessmild heart failure 134 13% 0,44 (0,20 = 0,977
Alderman, > M 1,900 5.4% 070 (052 -0.94) ]

Ekinci 620 6.0% 0.72 (0,55 - 0,94)

Cohen2® (NH 11) 7,154 9.2% 0.78 (0,67 = 0,91)

Stolarz-Skrypek’” 2,454 5.8% 0,82 (0.62 = 1,08)

Tunstall-Pedoe,* M 3,453 6.5% 0.82 (0.64 - 1.05)

Cohen?® (NH IIT) 6,525 9.9% 0.83 (0.73 = 0.94)

Thomas!s 2,105 1.7% 0.87 (0.45 68)

Aldermanz: (NH T) 11,346 10.7% 0.88 (0,80 - 0,97)

eris 2,099 8.2% 0,89 (0,74 - 1,07)

Tuomilehto, F 1,263 2.8% 0,91 (0.56 = 1.48)

O'Donnel* 23,327 10,9% 0,92 (0.84 - 1,01)

Tunstall-Pedoe, > F 4,700 5.4% 0.93 (0.69 - 1.25)

Yang,* NW (NH 111) 4,000 0.0%

He, NW (NH I) 6,797 0.0%

Gelei 1,578 6.2% —
Taylor: (Appel 43) 291 2.8% -+
Alderman, s F 1,037 3.1% T
He, 22 OW (NH 1) 2,688 0,0%

Yang,* OW (NH 111) 5,200 0.0%

Lennie™ severe heart failure 163 11% —
Costat: 372 1.8% —
Arcand 123 1.0% X

Total (95% CI) 70,644 100.0% 0,91 (0.82 - 0.99) L

Heterogeneity: 12 = 0.02
Test for overall effect:

= 46.41, df = 18 (P = 0.0003); I* = 61%
.07 (P = 0.04)

Graudal et al, Am J Hypertension, 2014
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(O] =] o — CLINICAL REVIEW

European Sociey doi10,1093 eurheart/haas8s
of Cardiology ! Frevention

Salt and cardiovascular disease: insufficient
evidence to recommend low sodium intake

Table | Categories of sodium (salt) intake

Sodium intake categories Sodium (salt) g/day Sodium (mmolday) ~Teaspoons of salt
Low sodium intake Sodium <2.3 g/day (salt <5.75 g/day) Sodium <100 mmol <1 teaspoon of salt
Moderate sodium intake Sodium 2.3-46 g/day (salt 575115 g/cay) Sodium 100-200 mmol/day 1-2 teaspoons of slt
High sodium intake Sodium >4.6 giday (Sat 115 g/day) Sodium >200 mmoliday >2 teaspoons of salt
= 26
850
3z 22 A
88 18 g
g Z 2
E 14 2 4
S 2 fs
2R <z £
sy 10 (% E
2% &5 @ E
S8 os .2 o~
22 £ s
064 —m—r——F——F—— g | §
¢ 02 40 60 80 100 120 5 &

Urinary Sodium Excretion (g/day)
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Review
Sodium Intake and Heart Failure

Int. J. Mol. Sci. 2020, 21, 9474; doi:10.3390/ijms21249474

Potential mechanisms whereby dietary sodium restriction may worsen heart failure.

| Low sodium intake | )
Conclusion:
] There appears to be a
a deveryto | | Direticinduce trend in reducing HF
Ao | gcoaconsa ||V | | mneie symptom amongst
patients using dietary

sodium restriction,
idiuretic
e

There also is no effect
or slightly higher risk in
mortality compared to
no sodium restriction.

and antinatriur

[
s

Retention of H20 and Na by renal tubules

Activates and ygene in cells and
leads to cardiorenal syndrome

RAAS activation

| Decompensated Heart Failure |

Patel & Joseph, Int J Molec Sc, 2020

The too much salt (Na) scenario

Intravascular space

Blood vessel lumen -

Glycocalyx

Sub-glycocalyx

265

Endotheeldysfunctie

EnNaCs = endotheliale Natrium Channel Hoog Natrium
GCX verzadigd

Glycocalyx Na influx naar

bufferzone

GCX beschadigd
(NOV)

Endothelial cells Toename EnNaCs

SMOOTH MUSCLE CELL CONTRACTION

2 o

Smooth muscle  SMOOTH MUSCLE CELL RELAXATION Na flux naar

SSCepcnr  Meritumen
: endotheel
(o WNat/K* pump w Sodumcation 4BY enos

- e ) - Wa}jej volgt osmo-

and disurbed in strss. High Na* fons and high w  gradient
4 at the apical No* Enacs, at

endotela yoseleton rganzston and tfening the endothell . High ENC sty snd diturbd mchanotansdction fuence  \yo i o
smooth musce cel contraction by impaing itrous oxide (NO) production, a charactristc of endothelal dysfunction. eNOS = endothelial )
nitrous  Nat /K- adenosine pump; NO = de. endotheellaag

JAce voL. 65, No. 4. 2015 Nistetal.

FeoRuARY 3. 2015:378-08 Interstital Sodium i et Faiure

space - bufferzone
Endothelivm MR ——
Interstitium
? frontiers

in Physiology

Sodium renders endothelial cells
sticky for red blood cells

Hans Oberleithner ", Mike Walte and Kristina Kusche-Vihrog

y 3 y tor, Minster, Garmany.

Pe 1000
ST

g

o

.';;'T'-
*af o

FATA———
3

A c
defined ambiant Na concentration wihin atme whdow of 0min. “Chicnic”

Na* concentrations. “Acctc” " 4cays infigh Na®
oo ambient Na conceniration whin a o window of 30 “Chronic™ (148mM Na* + 1M adostorong cuturo modium pric fo tho acso
indicatostha tho olsunce stucy woro maintanocfor 4 cays in o ow experiments. Presence of spronolactona as nccated. Symbos 1o mean
Na* (133mM Na) or high Na' (148 mM ) ° 0 Pusmbr of

o s The symboi
encothalsca. e 140mMNa*

oferonco vauo. Tho symbol ™ indicatos that tho maan vao s ot
Sinifcanty diforot i comparison 0 ho 140mM Nart alrence va
#2008
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2. Geen kant- en klaar producten
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Calcium

Evolutionary?
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Osteoporosis

Healthy Bone | Osteoporosis Bone
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Effect of calcium supplements on risk of myocardial BV y
infarction and cardiovascular events: meta-analysis g9

Mark ) Bolland, senior research fellow," Alison Avenell, clinical senior lecturer,? John A Baron, professor,®
Andrew Grey, associate professor,' Graeme S MacLennan, senior research fellow,? Greg D Gamble, research
fellow," lan R Reid, professor'
* Het geven van calciumtabletten gedurende 5
jaar aan 1000 mensen leidde tot 26 minder
gevallen van botbreuken
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Effect of calcium supplements on risk of myocardial BNV J
infarction and cardiovascular events: meta-analysis 919

Mark ) Bolland, senior research fellow," Alison Avenell, clinical senior lecturer,? John A Baron, professor,®
Andrew Grey, associate professor,' Graeme S MacLennan, senior research fellow,? Greg D Gamble, research
fellow," lan R Reid, professor'

* Het geven van calciumtabletten gedurende 5
jaar aan 1000 mensen leidde tot 26 minder
gevallen van botbreuken

* Het geven van calciumtabletten gedurende 5
jaar aan 1000 mensen leidde tot 24 meer
gevallen van hartinfarcten.

* Hierdoor overleden 13 mensen meer in de
calciumgroep!

19-04-2022

Calcium sources

1 cup beans =
120-180mg . @

1 tbs sesam
90mg

1 cup cooked leafy greens =
200-350mg

2 tbsp chia seeds =
200mg.

1 orange = 70mg

6 brazil nuts

40mg D Y
£ e

gy

8 sardines = 370mg
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Effect of calcium supplements on risk of myocardial BV :
infarction and cardiovascular events: meta-analysis 5919

Mark ) Bolland, senior research fellow," Alison Avenell, clinical senior lecturer,? John A Baron, professor,®
Andrew Grey, associate professor,' Graeme S MacLennan, senior research fellow,? Greg D Gamble, research
fellow," lan R Reid, professor'

* Het geven van calciumtabletten gedurende 5
jaar aan 1000 mensen leidde tot 26 minder
gevallen van botbreuken

* Het geven van calciumtabletten gedurende 5
jaar aan 1000 mensen leidde tot 24 meer
gevallen van hartinfarcten.
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Use it or lose it!

(osteoporose)

Botontkalking
(osteoporose)

Gezond bot
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Uit de oude doos...

17%6 THE NEW ENGLAND JOURNAL OF MEDICINE June 23, 1994
IMPROVED MINERAL BALANCE AND SKELETAL METABOLISM IN POSTMENOPAUSAL
'WOMEN TREATED WITH POTASSIUM BICARBONATE

ANTHONY SEBASTIAN, M.D,, Stven T. Harmis, M.D., Joan H. Otraway, MA,,
Karex M. Too, M.S., R.D., axp R. Curtis Morwss, Jr., M.D.

Abstract Background. In normal subjects, a low level
of metabolic acidosis and posi nivenddbal noe“hep

ed (mean [£SD] change in calcium balance, +5676
mg i [1.421.9 mmol] per day per 60 ki P = 0.005;

e a
and corselo in degres wih the nmwm "of en emogmus

ubundnm in protein. Over a lifetime, the Counteraction of
retained endogenous acid by base mobilized from the

occurs normally with aging.

Methods. To test that possibility, we administered po-
tassium bicarbonate to 18 postmenopausal women who
were gven a constan dict (652 mg [16 mml] of calcium
and 96 g of proten par 60 kg of bocy weight). Th potas-

balance, +4764 mg (1521
mlml]pevdayperwkg,P— .007) because of re-
ductions in urinary calcium and phosphorus excretion.
The changes in calcium and phosphorus balance were
positively correlated (P<0.001). Serum osteocalcin con-
centrations increased from 5.5+2.8 to 6.1=2.8
milliter (P<0.001), and urinary hydroxyproline excretion
ased from 28.9+123 to 26.7+108 mg per day
(220+94 to 204+82 pmol per day; P = 0.05). Net renal
acid excretion decreased from 70.910.1 to 12.8+21.8
mmol per day, indicating nearly complete neutralizaion

to 120 mmol per day) that nearly eompletaly neutralized
the endogenous acid.

Results. During the administration of potassium bi-
carbonate, the calcnum and phosphorus balance be-
came less negative or more positive — that is, less
was excreted in oompansmn with the amount ingest-

Conclusions. _In postmenopausal women, the oral ad-
ministration of potassium bicarbonate at a dose sufficient
10 neuratzo endogerous acid |mproves calcium and
phosphorus balan resorption, and in-
Drencos e ot f bone ormaton (N EnghJ Med 1994:
330:1776-81))
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Vitamine D

279

De Vitamine D status in NL

¢ Advies Gezondheidsraad
— 30 nmol/I for women under 50 and men under 70
— 50 nmol/I for women over 50 and men over 70

¢ Institute of Medicine: 50 nmol/I

¢ Gemiddelde autochtone Nederlander 50-60 nmol/|
¢ Gemiddelde allochtone Nederlander 15-36 nmol/I

LITERATUUR

Ned Tiidschy Gopasckd anar1as

1 Grootjans-Geerts I. Hypovitaminose D: een versluierde diagnose]

281

25 Hadzabe

Vitamin D in traditional people

35 Maasai

282
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Vitamin D in traditional people Supplementen betrokken bij
s00l Mitochodriale functie

> . oot
S * Mean serum B
% 300 [,
25(0H)D w e =N T—
8 i S e 2 v
2 — Maasai 119 nmol/I Proaiy
g / — @&
H A
2 200 / B3paon Acetylcon
- citvebtoos MTE/SEE e N
5 — Hadzabe 109 nmol/I PN i a
& 2 ol e i) e
= o % )
£ \ G Kebscyce )
g 100 <"‘"=‘/J s v Fums tocitrate
g — Zero subjects under R e B2mon—_ o
ronspon Succinat y.
50 nmol/! : N
i
0.0 G

50-80 81-100 101-120 121-150 151-175
25(0OH)D (nmol/l)

Fig. 1. Serum 25-hydroxyvitamin D (25(OH)D) frequency distributions for
Maasai (m) and Hadzabe (). The numbers in the bars refer to the absolute

number of subjects. Luxwolda et al, Brit J Nutr 2012
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> Biomed Res Int. 2019 Nov 17;2019:4352905. doi: 10.1155/2019/4352905. eCollection 2019. co_e nzym Qlo i n h a rtfa I e n

Expression Profile Analy ated Coenzyme Q,
Genes in Peripheral Blood Mononuclear Cells of An Independent Predictor of Mortaliy in Chronic Heart Failure
Patients witlf Keshan Diseas€ =
CENTRAL ILLUSTRATION: The Role of Coenzyme Q,0 in Cellular Energy
Xiaojuan Liu 7, Shulan He 1, Juanxia Peng 1, Xiong Guo 2 3, Wuhong Tan 2 3 Pr and C of ¢ Qo
Affiliations + expand The Mitochon: Electron Transport Chain
PMID: 31828104 PMCID: PMC6885826 DOI: 10.1155/2019/4352905
Free PMC article . . . ATP
e ¥ e

Abstract o { e ) e

Al e g A 5l 3 k)
Keshan disease (KD) is an endemic cardiomyopathy, which mainly occurs in China. Selenium 1

deficiency s believed to play an important role in the pathogenesis of KD, but the molecular S

[} AD®

" @re0, M0

N P . NADH  NAD' FADH, FAD N

mechanism of selenium-induced damage remains unclear. m

Based on our results, we suggest that selenium might contribute to the The Essential Role of CoQy, in Cellular Bioenergetics
development of KD through dysfunction of selenium-related genes involved in apoptosis, necessary for
metabolism, ion transport, and growth and development in the myocardium. and ATP production
« Functions as a potent antioxidant

Selenium content in most parts of Europe is considerably poorer than in the United States. The average intake of
selenium in Eastern Europe is lower than in Western Europe. [8] At one time, Finland had the lowest intake of
selenium, but they fortified their fertilizers with selenium and have since changed the equation. Brazil nuts and kidney
are the mainstay sources of selenium in these countries. Crab, liver, other shellfish, and fish provide moderate sources, Raizner, JACC, 2021

285 286

Lei and Liu BMC Cardiovascular Disorders (2017) 17:196 European Heart Journal (2005) 26, 2238-2244 _—
DOI 10.1188/512872-017-0626-9 BMC Cardiovascular Disorders 0i10.1093 /eurheartj/ehid4 Clinical researchy

@ Proof of principle

EESEA

Eff ; Q101 fients with W The effect of micronutrient supplementation on
ICaCy Or coenzyme In patients with__~—___ s s : s :
acy failure: zy p £ clini e e et quality-of-life and left ventricular function in
cardiac failure: a meta-analysis of clinical == e — A : " A
trials e T B elderly patients with chronic heart failure
T — Tow i
LiLef and Yen L@ Cw o EXTD Klaus K.A. Witte'™, Nikolay P. Nikitin', Anita C. Parker’, Stephan von Haehling?, Hans-Dieter Volk?)
TEr® e Stefan D. Anker?, Andrew L. Clark’, and John G.F. Cleland’
o 5 Taow 24
) = thowtoms
JAMA Cardiol. 2016;1(6)714-717. Methods and results Thirty CHF patients [age 75.4 (0.7), mean (SEM), LV ejection fraction (LVEF) < 35%]|
were randomized to receive capsules containing a combination of high-dose micronutrients (calcium,
Commanie 0 ek Ratlo g magnesium, zinc, copper, selenium, vitamin A, thiamine, riboflavin, vitamin B, folate, vitamin B,
Alehagen 2015 7 2 9 22 13% 0.78(0.30. 2.06) vitamin C, vitamin E, vitamin D, and Coenzyme Q10) or placebo for 9 months in a double-blind|
s A O Emm— fashion. All subjects were on stable optimal medical therapy for at least 3 months before enralment.|
Morsico 1993 16 282 21 281 268% 0.76 (040, 1.42) —
Mortensen 2014 21 202 39 218 434% 0.58(0.35, 0.95) ——
Watson 1999 o 30 1 30 11% ssp, -
2na0 2015 6 62 8 66 106% 0.80(029.2.17) ] Conclusion Long-term multiple micronutrient supplementation can improve LV volumes and LVEF and|
Total (95% CI) 004 923 100.0% 0.69 (050, 095] - QoL scores in elderly patients with heart failure due to LV systolic dysfunction.
Total events 55 83
Tau' = 0.00; Chi* = 1.65,df = 6 (P = 0.95), I = 0%
?;m:‘v‘:ﬂ e;-c\ Z=225(P=0. 02: ‘ ' . oF‘avwrs [Coo;vvlymo Q10] Favours Pla::bol s
Fig. 2 Forest plot of mortality NN 34

287 288
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Macronutriént-
verhoudingen

Anti-
nutrienten

Glykemische
lading

Onderdelen van onze
voeding waar
veranderingen in
zijn aangebracht sinds
het begin van de Vetzuur-

landbouwrevolutie verhoudingen

Micronutriént-
balans gehalte

Natrium-kalium-
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LEAKY GUT

undigested fnod particles / toxins
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blood vessel

lymphatic vessel

2901

Molecular mimicry

T-cell

/receptors\
.0 o~ 000 O

Homologous Homologous
amino acid sequence amino acid sequence
of foreign antigen of seff antigen

Fig. 1. A schematic representation of simple two-way molecular mimicry in which foreign
and self antigens may trigger T-cell cross-reactivity because of a shared sequence of
amino acids.

Cordain et al. Brit J Nutr 2000
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Nieuwe bronnen van macronutrienten

Zuivel?

Lectines Caseine
Wheat globulines
Gliadines

290

Coeliakie, een link tussen granen en zuivel

NUTRITION

ELSEVIER Nutrition 25 (2009) 715-716
Research letter
Bovine milk intolerance in celiac disease is related to IgA reactivity to
a- and B-caseins

wwwnutitionjml.com

Francisco Cabrera-Chavez, M.Sc., and Ana Marfa Calderén de la Barca, Ph.D.*
Gliadine Caseine
kDa * kDa —

3
66.2 i 66.2
45.0—| I ..
ol Molecular mimicry
31.0— | 3100
—_—

215 215

1“4 144

6.5 6.5

TR )

tussen gliadine en
caseine
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Mutiple Sclerosis

Structural Homology

Vo)
(OO O OZOSICRI0
@

| O—@—-@—@—E@—6-

*, aminozuren

| Myelin Basic protein

I Escherichia coli

= scarred myelin

nerve fibre nerve fibre
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Cordain et al. Brit J Nutr 2000
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Barrierefunctie related disease

Disease Reference
Ankylosing spondilitis Vaile JH et al. J Rheumatol 1999;26:128-35
Autoimmune gastritis DLetal. Eur J Pediatr

Autoimmune hepatitis
Behcet’s syndrome
Celiac disease

Terjung B Clin Rev Allergy Immunol 2009;36:40-51
Fresko | et al. Ann Rheum Dis 2001;60:65-6
Schulzke JD et al. Pediatric Res 1998;43:435-41

Crohn’s disease etal.d
Dermatitis herpetiformis Kieffer M et al. Br J Dermatol 1983;108:673-8
Diabetes type 1 Sapone A et al. Diabetes 2006;55:1443-49

Hashimoto Thyroiditis
Juvenil Arthritis

Sasso FC et al. Gut 2004;53:1878-80

Picco P et al. Clin Exp Rheumatol 2000;18:773-8

Lupus Apperloo HZ et al. Epidemiol Infect 1994;112:367-73
Multiple Sclerosis etal. Dig Dis Sci
Psoriasis Hamilton et al. Q J Med 1985;56:559-67

Rheumatoid Arthritis
Ulcerative Colitis
Uveitis Benitez JM et al. Eye 2000 14(pt 3A):340-3

Smith MD et al. J Rheumatol 1985;12:299-305
Caradonnal et al. J Endotoxin Res 2000;6:205-14

Reference: presentation Pedro Bastos, Grosetto, november 2014
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Matig(er) met granen en zuivel
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Stress

Zink &
vitamin D
deficiency

&~

Alcohol

Capsaicin

De Santis et al. Front Immunol 2015
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