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Icke-smittsamma sjukdomar (NCDs)
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Andra kroniska sjukdomar Hjart-karlsjukdom
23% 38%

70% av dodsfallen
globalt

Diabetes 4% _ .
WHO (2017) Noncommunicable diseases

Cancersjukdomar Respiratoriska sjukdomar progress monitor. World Health
27% 8% Organization



Fetma — en global halsoutmaning
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Forekomst av fetma (%)
| <10
[ ] 10109
[ 20-2909 .
. - Fetma: BMI 30 eller hdgre
" | Data not available

[ | Net applicable

Mer an 600 miljoner vuxna ar (WHO 2016)

42 miljoner barn < 5 ar ar dverviktiga eller feta (2014).
Estimerat:70 miljoner ar 2025. (WHO 2016).



Global Burden of Disease i s ove RS

» 14 kostfaktorer tillsammans (=maten) utgor det allvarligaste hotet mot Sveriges (och hela
varldens) folkhalsa

Cancer Hjartkarlsjukdom Diabetes

Sverige l l l

Dietary rizks —|

High systolic blood pressure

Tobacco amoke

High body-maszs index

High fazting plazma glucoss

High total cholestercl

ESETE N N
. m

Low physical activity

Low glomerular filtration rate

Occupational risks

0% 3% 10%
Percent of total DALY=

DALY = sjukdomsboérda
2021-11-03



< Low whole grains -

Low nuts and seeds
High sodium -

Low fruit -

Low vegetables

High processed meat -
Low fiber |

Low omega-3 |

Low legumes

Low PUFA

High sweetened beverages
Low calcium

High red meat |

Low milk o

High trans fat -

Sweden, Both sexes, All ages, 2017

< Low whole grain:

Riskfaktorer for valfardssjukdomar
Global Burden of Disease

High sodium

Low fruit~

ow nuts and seeds -

Low vegetables

Low omega-3

Low fiber—

Low PUFA

Low legumes -

High trans fat—

eetened beverages

Low calcium 4

gh processed meat -

Low milk 4

High red meat - I|

Global, Both sexes, All ages, 2017
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Institute of Health Metrics and Evaluation
https://vizhub.healthdata.org/ghd-compare/



Nastan alla ater for lite fullkorn!

RTKSMATEN UNGDOM 2016-17 ------

SA ATER
UNGDOMAR
i SVERNGE

NARINGSINTAG OCH
NARINGSSTATUS

BLAND UNGDOMAR 1 AKS,
AK8 och AKz PA GYMNASIET

. 88% vuxna

. 94% ungdomar

Riksmaten, Livsmedelsverket

M Livsmedelsverket




Vad ar fullkorn?
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Fullkorn

Vitt mjél

(mjolkropp) /,

AACC:

Kli

(perikarp/testa/aleuron)

Modified from Marquart et al. (2005)

Fullkornsprodukter innehaller:

Spannmal Komponent Proportion
Amarant, Enligt AACC Cut-offs
korn, ELLER (10%, 25%
majs/popcor, Mérkt brod or 51%)
hirs, ris, rag, brunt ris ’
oats ’

’ popcorn, eller
tsr(i)triggltfem\;ete vetegrodd,

e havregrot,
och vildris bulgurg g/d content

couscous,

frukostflingor, kli

CHALMERS

‘Intakt, mald, krossad, eller flakad karyops, dar de anatomiska delarna- mjolkroppen, grodd och kli aterfinns i
samma relative proportion som de naturligt existerar | karyposen’

2021-11-03
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Fullkorn- En viktig dimension av kIhydratkvalltet

KOSTFIBRER

Glykemiskt index
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Articles I

Carbohydrate quality and human health: a series of @ ®
systematic reviews and meta-analyses s

Andrew Reynolds, Jim Mann, John Cummings, Nicola Winter, Evelyn Mete, Lisa Te Morenga

Lancet. 2019 Jan 10.
doi: 10.1016/S0140-6736(18)31809-9.
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13-33% lagre risk for insjuknande i NCDs eller déd vid hogt fullkronsintag

~ Total dodlighet

. CHD

----- Linear model
—— Spline model
100sg.
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Kan kostbiomarkorer hjalpa oss att forsta
halsoeffekter av fullkorn?
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Landberg et al. Genes & Nutrition (2019) 14:28 Ge nes & N Utrltl on

https://doi.org/10.1186/s12263-019-0651-9

REVIEW Open Access

Biomarkers of cereal food intake ®

Check for

. . updates
Rikard Landberg"”, Kati Hanhineva?, Kieran Tuohy?, Mar Garcia-Aloy*~, Izabela Biskup', Rafael Llorach®?,

Xiaofei Yin®, Lorraine Brennan® and Marjukka Kolehmainen®



Pericarp

bar 100 pm

Aleurone

Landberg et al., J. Cereal Sci., (2008)
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AR C17:0/C21:0ratio i blodet hos européer
Plasma AR C17:0/C21:0 ratio

0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

® Man

®\Woman

Cl7/C21ratio
 High ratio (>0.30) hos tyskar, danskar och svenskar => hogt intag av fullkornsrag

Kyré et al. (2014) Br J Nutr. 111:1881-90
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Data frdn HELGA kohorten
(n 120 000):

The Norwegian Women and Cancer Study (n 37 000)
The Northern Sweden Health and Disease Study (n 26 000)

The Danish Diet, Cancer and Health Cohort Study (n 57 000)

Data och biologiska prover
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1372 case/control pairs

Plasma alkylresorcinoler och tjock-andarmscancer i EPIC

Subsite No. of case patients/control subjects IRR(95%CI)
Colorectal cancer 1372/1372 —8—1
Scandinavia 448/448 —_—
Central Europe 517/517 ——
The Mediterranean 407/407 —t—
Rectal cancer 501/501 —_— s
Scandinavia 196/196
Central Europe 183/183 —_——
The Mediterranean 122/122
Colon cancer 871/5371 —a——
Scandinavia 252/252 ———— |
entral Europe 334/334 —_——]
The Mediterranean 285/285 -
Proximal colon cancer 367/367 lg—
Scandinavia 98/98 o
Central Europe 164/164 —e
The Mediterranean 105/105 -
Distal colon cancer 427/427 —_—
Scandinavia 139/139 -
Central Europe 145/145 —_—
The Mediterranean 143/143 -
L | 1 | | |
0.5 0.7 0.9 1.1 1.3 15

Kyrg et al (2013) JNCI
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fes

Original Research Communications GENJ )
Am J Clin Nutr 2019:109:1-7. Printed in USA. © 2019 American Society for Nutrition. All rights reserved.

Plasma alkylresorcinol metabolite, a biomarker of whole-grain wheat
and rye intake, and risk of ischemic stroke: a case-control study

Taoping Sun,"? Yanwei Zhang,® Hao Huang,"? Xiaogian Wang," Li Zhou,® Shuzhen Li,"* Suli Huang,® Changhui Xie,?
Ying Wen,? Yalun Zhu,'? Xiaoli Hu,"* Liangkai Chen, 1.2 Peiyun Lil? Sijing Chen,’? Wei Yang, L2 Wei Bao,* Frank B Hu,°
Jinquan Cheng,® and Liegang Liu"?

Diabetes Care 2018;41:440-445 | https://doi.org/10.2337/dc17-1570




Fullkorn (rag och vete) och typ 2 diabetes

Nestad fall-kontrollstudie i Helga-kohorten.
n=931 fall och 931 kontroller

Inget samband mellan total AR koncentration och T2D risk

1.4 -
19 | P<0.001
o 17 @
T 0.8 -
5 0.6 - +
O
O 0.4 -
0.2 -
0 . . . . .
0 1 2 3 4 5

Plasma AR C17:/C21:0 quartile

Model justerad for: AR total, BMI, rokning, utbildning, fysisk aktivitet, alkohohl, kaffe,
energiintag Biskup et al. (2016) AJCN
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Metabolomik for att flnna nya blomarkorer

Hanhineva K*, Brunius C* et al, 2015. Mol Nutr Food Res

‘..\  WG rag LCMS Metabolomik

"Features” i kolumner

Big Data
Modellering

i

Data

Prover

Matrix

(X)

Respons vektor (Y)
Prov i rader
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Studiedesign

Rekrytering 12 provet 22 provet Analys
"Fritt-levande” 2-3 manader
|
OOl i
Ad Ad !
elofe) i =
| — - A
Urin : Urin
3DWFR spot , 3DWFR gpot UHPLC-QTOF
24 h 24 h 16571 features
Rekryterade FP n=91
Genomgangna n=59

3DWFR = 3 Day Weighed Food Records _ _
Hanhineva, Brunius et al. (2015)
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Intag av fullkornsrag i en populatlon av ”fritt- Ievande”

Hanhineva K*, Brunius C* et al, 2015. Mol Nutr Food Res

Model R2 =077
Model Q2 = 0.579

=
o —
o

200

Genom metabolomik:

1480

Vi kan prediktera fullkornsintaget

100

Predikterat intag (g/d)

Vi kan identifiera intagsmarkaorer

a0

0 50 100 150

Faktiskt intag (g/d)
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Biomarkorskandidater

Annotation Pearson Intraclass correlation
Correlation® coefficient (95% Cl)
Unknown 0.62 0.48(0.29-0.67) )
[ DHPPA derivative (fragment) 0.64 0.48 (0.29-0.67) ] Phenolic compounds
[ HHPAA sulfate 0.62 0.01(0.00-1.00) ] (_Alkylresorcinol derivatives J
( 3,5-DHPPA sulfate 0.61 0.41(0.23-0.55) |
Unknown 0.58 0.16 (0.03-0.56)
( Pimelic acid 0.58 0.44 (0.25-0.80) | " Phenylacetamides )
[ 3,5-DHPPA sulfate (adduct) 0.59 0.29 (0.11-0.74) Derived from benzoxazinoid precursors
Unknown 0.55 0.44 (0.26-0.65) _Previously related to WG rye consumption)
[ HHPAA 0.54 0.04 (0.00-0.98) ]
[ Unknown carnitine 0.55 0.71(0.56-0.82) | ( Dicarboxylic acid )
Caffeic acid sulfate 0.58 0.39 (0.20-0.62)
DHPPA derivative 0.63 0.50 (0.31-0.69)  Pimelic acid - Metabolite of azelaic acid?
Unknown 0.54 o*
Unknown 0.51 o* fCarnitines )
( HPAA sulfate (fragment) 0.54 0.08 (0.00-0.76) | Novel structures not previously identified
[ Caffeic acid sulfate 0.54 Same as above ] Related to betaine metabolism
Unknown 0.51 0.31(0.13-0.57) \_Therefore also to metabolic impact! )
( Unknown carnitine -0.35 0.73 (0.59-0.84) |
0% SEGRIS oweea oidosphenpoponcas
WG Rye @ All univariate correlations significant at p<0.001. HHPAA Hydroxy—hydroxypheny! acetamide
ICC=0.43 * No confidence interval could be calculated. HPAA Hydroxyphenyl acetamide

(2-3 months)

Hanhineva, Brunius et al. (2015)
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Vad ar det 1 fullkorn som bidrar till halsoeffekterna?

-l The kernel has 3 major
parts:

“ Bran
" Germ
= Starchy Endosperm

-1 Whole grain flour contains
100% of the original germ
and bran

Bran and germ have a
high content of fibre,
micronutrients (vitamins,
minerals, trace-elements)
and bioactive plant
compounds (antioxidants,
sterols, etc).

/* Soluble &
insoluble dietary
fibre (xylans,
Pglucans)

* Proteins

* Annoxidants
(phenolic acids)

Vitamin E

Brush

Crease

Alcurone .
layer
(6-9%)

Starchy endosperm /
(80-85%) —1
proteins & starch |

i
}

* B vitamins
* Minerals

* Phytic acid
Testa (1%) & Enzymes

= Alkylresorcinols

3 ! (ST b 7 SE—
|’ A 2 Inner -
} d * Insoluble dietary
A a— an fibre (xylans,
N Outer cellulose, lignin)

 Vitamin E Germ \

* Lipds
» Antioxidants
pericarp | « Annoxidants

The wheat grain kernel and its components:

* B vitamins 3% 2 4-5%. bound to cell walls
* Minerals ©%) \\ / ( °) (phenolic acids)
* Plant sterols N /

* Enzymes

Source: Surget A, Barron C. Histologie du grain blé. Industries des
Céreales. 2005; 145:3-7.
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Kostfibrer

Kostfibrer

Losliga Olosliga
fibrer fibrer

« Manga olika oligo- :
Ipolysackarider Kostfibrer

« Stor variation i fysiokemiska
egenskaper
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Kostfibrernas roll?

Ett hdgt kostfiberintag ar forenat
med en 15-30% minskad risk for
"sjukdomsutfall” och dod

Storst riskminskning vid 25-29
g/d

A All-cause mortality
125+

-—-- Linear model

B cCoronary heart disease Incldence

— spinemodel Y57
100+ e 1004 \
‘_-—'_TT.: el e <
075 0I5
0504 050
D%/ T T T U{?’l
5 10 15 0 5 30 35 g 10 15 0 Fi1 30 k]
C TypeZdiabetes D cColorectal cance
125
1254
L
hhhhh s
1‘"""-\
H"'-..' 100 _-H_\-""‘--._.
T {0y
07 S el »
"“‘»___‘h J T T e—
T 075 e
050+
T o0
GI T T T T T T T T T 04’7/ T T T T T T T T
[ 10 15 0 5 0 35 &0 45 05 10 15 0 5 0 35 40

Total fibre (g perday)

Total fibre (g per dzy)
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Glykemiskt index (Gl)

FIGURE 2

Blood glucose response curves for high and low Gl foods

—e— High Gl (Glucose reference, Gl = 100)
Low Gl (Veqg soup, Gl = 20)

—#— | ow Gl (Meal replacer shake, Gl = 33)

—#— L ow G| (Muesli bar, Gl = 4%)

Change in plasma glucose concentration (mimod)

30 45

Time (min)

Gl= (blood glucose response during 120 min after 50g digestible CHO
from a food/ (509 glukose or white bread) x 100
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Gl:s roll for sjukdomsrisk?

Hogt intag av mat med lagt Gl B
=>11% lagre risk for |
typ 2 diabetes I S € |
| Ovrigt sma risk- minskningar K T
observerade C ez D cloctone

' 5(0):’09/ EIO 40 S‘U G‘U 7‘0 d{] 9‘0 0_U 3‘0 4‘0 753 dﬁ QIU

Glycaemic index [units per day)

Glycaemicindex (units per day)




Stor variation in glukosrespons till 3
samma maltid

18 - . Meal composition R ik
16 4 . * Genetics e
- Meal context

Serum glycemic markers
Microbiome

Age

Serum lipid markers
Blood pressure
Anthropometry

Other serum markers
FFQ

Sex

0 1 2 3 4 5 6
Time (hours)

I f f i f i i f i f
0 2 4 6 8 10 12 14 16 18
Hzadjusted

Stor variation i glukosrespons (68%) Berry et al (2020) Nature Medicine

2021-11-03
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Fullkorn och halsoeffekter- resultat fran
kontrollerade interventionsstudier?
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Fullkorn har positiva effekter pa en rad riskfaktorer- Men stor variation i
respons mellan individer

= Whole grains Pooled effect

Number Numberof  Number estimatf_s

of intervention of control mean difference

studies participants participants (95% ClI)
BDd}"NEight 11 498 421 L -0-62 (-1-19 to -0-05)
Total cholesterol 17 772 701 — -0-09 (-0-23to0 0-04)
LDL cholesterol 16 894 743 - -0-09 (-0-19 to 0-02)
Triglycerides 17 915 764 & -0-01 (-0-05 to 0-03)
Systolic blood pressure 8 493 432 & ~1.01 (-2-46 to 0-44)
Glycated haemoglobin A, 3 141 141 * -0-54 (-1-28 to 0-20)
Fasting glucose 18 837 687 & -0-05 (-0-12 to 0-02)
Insulin resistance 7 284 283 — -0-20 (-0-49 to 0-08)

—EI--:I —2|~'D —1|-5 —1|~2 —'[]!-3 —'[]!-4 0 l]|~4
.‘7
Higher whole Lower whole

grain intake grainintake ~ Reynolds et al (2019)
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Varfor spretar resultaten fran
Interventionsstudier med fullkorn?

Individer foljer inte interventionen!

Olika grupper har undersdkts

Olika spannmal och processer har anvants
Individer svarar olika pa samma kost
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Metabola effekter av fullkornsrag (+ fermenterat ragkll)

* Randomiserad kontrollerad single-blinded 12 v intervention
* Produkter motsvarade ca 20% av dagligt energiintag och 30 g kostfibrer

Screening (n=569) Kontroll
 Overviktiga/feta eller normalviktiga (50%:50%)
* Ingen antibiotika behandling

* Man och kvinnor

- 180 FP randomiserades v. 0 V. 6 v. 12

Fullkorn (+ fermenterat ragkli)

T [

Blodprov Blodprov Blodprov
Avgoringsprov Avgoringsprov Avgoringsprov

Nohr-lversen et al. Front Nutr. 2021 Jan
15:7:608623
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Metabola effekter men lag fbljsahet

FREB R

LDL cholesterol (mmol/L)

o-—‘

&
S
1

o
N
-

g
o
-

N
(o)
1

N
»
1

6% (p<0.05)

(=]
-
N
N
H

Weeks

400 -

200-

Total Alkylresorcinol

100 -

Nohr-lversen et al. Front Nutr. 2021 Jan 15;7:608623.



Exempel pa olikheter som leder
till metabola skillnader

I O T B

Total mangd kostfibrer 13.5 19.9 10.2 15.2
Arabinoxylan 5.6 8.9 2.0 5.2
Beta-glucan 0.8 15 5.0 4.6
Cellulosa 2.5 2.9 1.3 1.9
Fruktan 1.3 4.1 0.2 1.6
Klason Lignin 0.8 1.1 1.4 0.7

Data ar % av torrvikt Frolich et al 2013, Food&Nutr Res

2021-11-03



an Journal of Clinical Natrifion

@ The Americ

Spannmalsslag och processning
spelar roll: beta-glukan och
kolesterolsakning

1_
- 3.9r i | QP
6 r —
£ 3.8 : 2 Of (3)
E | - S
X 37- = L 1k (2]
| [ N
T 3.6t : S o
51 | p=0.0027 | p=0.001 - i
- 3.5_Ip_ .I 1 1 —l p_ .l 1 1 1 '3_0
o 1 2 3 43 -2 A1 0 1 o 1 2 3 4
Log (MWxC) Log (Viscosity) Log (MWxC)

Samband mellan kolesterol, viskositet och molekylvikt

Wolever T M et al. Am J Clin Nutr 2010;92:723-732

©2010 by American Society for Nutrition

CHALMERS

2021-11-03
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Fullkorn och spannmalsfibrer vs
kroppsvVvikt- observationsstudier

« Fullkorn/spannmailsfibrer ar konsekvent associerat till minskad kroppsvikt

r=-0.526, p = 0.0001

Yy =26.9479 - 0.0141x

BMI (kg/m2)

-20 0 20 40 60 80 100 120 140 160 180 200 220 240
Whole Grain Intake (g/day) Maki et al 2019, Nutrients

CHALMERS

2021-11-03



39

Fullkorn och viktminskning-
RCTs

Whole grain and body weight changes in apparently healthy adults:
a systematic review and meta-analysis of randomized controlled
studies'™

Korrie Fol, Robin Christensen, Else M Bartels, Anne Raben, Inge Tetens, and Mette Kristensen AJCN 2013

Whole-Grain Consumption Does Not Affect Obesity
Measures: An Updated Systematic Review and
Meta-analysis of Randomized Clinical Trials

Omid Sadeghi,'* Mehdi Sadeghian,® Sepideh Rahmani,* Vahid Maleki,* Bagher Larijani,E' and Ahmad Esmaillzadeh®™*® Adv. Nutr. 2020

2021-11-03



Ragviktstudien

SYFTE: Utvardera viktminskning av fiberrika ragbaserade livsmedel vs vita vete
produkter som del av en hypokalorisk kost

1) Aptit och mikrobiota deretminanter fér viktminskning?
2) Metabolomik (untargeted and targeted), microbiota som prediktorer for
respons/non —respons och eller metabola fenotyper (metabotyper)

Screening | 2 week run-in
(wheat products)

Week 0 2 4 6 8 10 12 % L=

’ : : ' : : i Overviktiga och feta ,'\;\,
Rye products (12 weeks) 30-70 &r. n=242 T "
1 1 1 1 1 ! - ‘l

Wheat products (12 weeks)

€t @ s /slevqualiicscom  [@  }

Hur hungrig kiinner du dig?

Inte alls hungrig Mycket hungrig
0 100

Skapad med hjalp av Qu

lversen et al. (2021) Clinical Nutrition  2021-11-03



Effekter pa kroppsvikt och kroppsfett

Interventionseffekt

¢ Wheat Vetegruppen: -1,8 kg (-1,8 kg fett)
Rye
Raggruppen: -2,9 kg (-2,7 kg fett)
Behandlingseffekt: -1 kg skilnad (fettmassa)
Mattnas
oT I T Inget samband mellan mattnad och viktminskning
0 6 12 J
Week Inflammation
» Lagre CRP
2.0
: Mikrobiota

[
a1
|
A*

» Lagre forekomst av [Ruminococcus] torques

CRP (mg/l)
=
o
1

WLO_12 (Sum)

CHALMERS

Change in body weight, complete case

e

W wheat
B e

15

Iversen et al. (2021) Clin Nutr.

 Storre forekomst av butyratproducerare (Agathobacter)

0.5 -= Rye « Hogre concentration av butyrat | plasma
0o = Wheat « Lactococcus vid baslinje var associerat med viktminskning | raggruppen
. T 1
0 6 12 * BL Prevotella/Bacteroides ej associerat med viktminskning
Weeks

Metabolomik

« Datanalys pagar lversen et al. (2021) In preparation.

2021-11-03






Kostrad- fran population till individ

CHALMERS

Generell nutrition

Gruppbaserad nutrition

Indivdanpassad nutrition

L
M,

FOr population

Generella rad

- Foljs daligt

Fordelar for
individen?

i)
T

FOr grupper av
individer

\

Prevention av sjukdom

Mojligt i stor
® skala?

For individen

Palmnas et al. (2019) Adv. Nut.



Gruppbaserad
nutrition

it

- Baserat pa mikrobiomdata?



Cd
Exempel- Effekter av kostfibrer pa blodfetter

CHALMERS

Rag-vete

n=26 AN Y,

W%- 40 fullféljde studien
/but\

Vete-rag V4 »

n=23 0 4 8 A 16 2u 24> Vv

Eriksen et al (2020) AJCN



Intervention

= 800 kcal

Kostfibrer ~35 g/800 kcal Kostfibrer ~34 g/800 kcal

Eriksen et al (2020) AJCN 4 IC-:;@}



Rekrytering

Rekrytering och annonsering:
« BMI=25 kg/m2and midjeomfang >102 cm

Screening:

« Blodtryck 2130/85mmHg

» Fasteglukos: 25.6mmol/L
 Triglycerider 21.7mmol/L

« HDL-kolesterol: <1.03mmol/L

Inklusion: minimum tva kriterier uppfyllda

Eriksen et al (2020) AJCN




Effekter pa LDL-kolesterol

L DL-kolesterol

CHALMERS

Rye
m \Wheat

baseline week 4 week 8 Eriksen et al (2020) AJCN



Gruppering av individer utifran "enterotyp”

CHALMERS

Ruminococcus

o
5]
=
3|
o
c
3
0
=T

Arumugam et al. 2011



Enterotyp paverkar kolesterolsakningen

CHALMERS

® Bacteroides (n=12)
= Prevotella (n=10)

® Firmicutes (n=18) S|Utsatser

O O O
N D O

* Fullkornsrag sankte
LDL-kolesterol

Delta value

» Effekt var beroende
av “enterotyp-

E L
O O O O
o > N O

O
 —
&)
)
7))
<@
@
'
—
A
—

Bact Prev Firm

Skillnad mellan rag och vete
Eriksen et al (2020) AJCN
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Kostfibrer

Kostfibrer

Losliga Olosliga
fibrer fibrer

Kostfibrer
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Korta fettsyror (SCFA)

Microbiota
Microbial Q.\’,’-f:"
. A . fermentation - o
= Viktig energikalla for tarmcellerna P I"'\
= Metabolism: Glukoneogenes Acetate  Propionate  Butyrate

= |nsulinsignallering
= Fettlagring

Chylomicron Fiaf

b3
PYY GLP-1 VLDL |j
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Kovatcheva-Datchary et al., 2015
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« Lag SCFA produktion => 6kad risk for T2D (. Qin et al., Nature 490, 55-60 (2012); F. H.
Karlsson et al., Nature 498, 99-103 (2013); K. Forslund et al., Nature 528, 262—266 (2015).

« Manga bakterier (>100) har kapacietet att bilda SCFA (. 3. Fiint, etal. Proc. Nutr.

Soc.74, 13-22 (2015).

« Bakterier svarar olika pa olika typer av kostfibrer (. wu et ., msio 8, e02348-16 (2017);
C. Zhang et al., EBioMedicine 2, 968—-984 (2015).



CHALMERS

UNIVERSITY OF TECHNOLOGY

Gut bacteria selectively promoted by dietary
fibers alleviate type 2 diabetes

by Liping Zhao, Feng Zhang, Xiaoying Ding, Guojun Wu, Yan Y. Lam, Xuejiao Wang,
Huaging Fu, Xinhe Xue, Chunhua Lu, Jilin Ma, Lihua Yu, Chengmei Xu, Zhongying
Ren, Ying Xu, Songmei Xu, Hongli Shen, Xiuli Zhu, Yu Shi, Qingyun Shen, Weiping
Dong, Rui Liu, Yunxia Ling, Yue Zeng, Xingpeng Wang, Qianpeng Zhang, Jing
Wang, Linghua Wang, Yanqgiu Wu, Benhua Zeng, Hong Wei, Menghui Zhang,
Yongde Peng, and Chenhong Zhang

En specifik grupp av SCFA-producerande stammar stimulerades hos patienter
med T2DM

Hos individer med hog férekomst av dessa stammer var HbA1C lagre, delvis
pga 0kad GLP1-produktion

Science
Volume 359(6380):1151-1156

March 9, 2018 AYAAAS

Published by AAAS
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nature LETTE
genetlcs https://doi.org/10.1 038/541588-019-050-5)(

Causal relationships among the gut microbiome,
short-chain fatty acids and metabolic diseases

SerenaSanna@®'%*, NatalieR.van Zuydam?231°, Anubha Mahajan®3231°, Alexander Kurilshikov®",
ArnauVich Vila©@"4, Urmo Vosa'l, Zlatan Mujagic®, Ad A. M. Masclee®, Daisy M. A_E. JonkersS5,
Marije Oosting®é, Leo A.B. Joosten®™¢, Mihai G. Netea®™ ¢, Lude Franke ™', Alexandra Zhernakova’,
Jingyuan FU®'7, CiscaWijmenga®'"* gand Markl. McCarthy @ 23°1*

Data fran 953 individer:

 Okad butyratproduktion vad kopplad till forbattrad insulinrespons
efter OGTT

* Produktion eller absorption av propionat var associerad med d0kad
risk for T2D
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Kvantifiering av korta fettsyror i feces och plasma med LC-MS/MS

»C1: Formic acid _

»C2: Acetic acid

»C3: Propionic acid i . o e )L
. . . . N + HO
»C4: Butyric acid; Iso-Butyric acid RLOH e Amm;gnmee;amm
»C5: Valeric acid; Iso-Valeric acid
. . Iso
»C6: Caproic acid i . Acetic valeric | | valeric
2.2e5 o CapfOiC
o Propionic
‘_ 71 LOQ: 3nM so
= ' 1.0e5 LOD' 0.1 nM BUty”c‘ Butyric
8.0e4 ‘
; |
e Formic Muccinic
4.0e4 N |
oa 55 6.0 65 7.0 75 8.0 85 9{0 95 1dL 10.5 110 115 12.0
Chromatogram showing analysis using the LCMS-QTRAP 6500+ of a 13C
. standard mixed solution of SCFAs. Timed MRM chromatogram of SCFAs
F”Stedt et al- (202 1) ManUS derivatized using 13C 3NPH. There is clear separation of the

components, such as the structural isomers butyric acid and isobutyric acid
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Vi letar fler metaboliter som speglar kost x mikrobiota
O Avforingsprover
» “Latta” och “icke-invasiva”

= Rika pa endogena och exogena metaboliter samt metaboliter
fran kost x mikrobiotainteraktioner

Fecal metabolites

/X\

Diet Endogenous Gut microbiota
human metabolites metabolites
L 5 1 J

F 2

J Metabola interaktioner: Kost x Microbiota x Vard

o ®
. .:..
ar Kﬁ.‘tl ® " MoRE:o20
annineva, REGIONAL EXCELLENCE

University of
Eastern Finland

Chen et al. (2019) Metabolomics



Kan vi anvanda metabolomik for att spegla
kostintag och tarmbakteriernas aktivitet?

\V4

Vetenskapsradet

I"

Baselinje 6 man 12 man
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Stratifierade pa:
.....

' ' ' ' ' Kon (250:250 kvinnor/méan)

= ' ' ' ' ' " Alder (18-34, 35-50, >50 &r)

' " ' ' B Fastestatus (0-4, 4-8, >8 h)

Finna och validera nya biomarkorer
Studie klar 2018: ~45 000, ~25 000 fecal samples

o o som speglar kost x
Forvantade antal incidenta fall 2021:

T2D (n=1,087), CVD (n=1,626), tjock-&ndtarmscancer mikrobiotainteraktioner
(n=109), och brdstcancer (n=225) 60

FFQ - 366 food items
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a healthy diet
for a healthy life

@ RyT

Diet x gut microbiome based metabotypes to tailor intervention strategies to |mprove health

7 y?.i'
UNIVERSITA pecu STup!
o Narou Feperico

UNIVERSITATox
BARCELONA

G

Danish Cancer Society

Barllla

The Italian Food Company. Since 1877.

6 v intervention med fermenterbara vs ick-fermenterbara
spannmalsfibrer hos man och kvinnor med MetS tillhdrande

enterotyp 1 och 2

6 wk wash-out

BL1 6 wk ‘ BL2 6 wk
E-type A =20
_ ’ ‘ Treatment ‘ Treatment ‘
E type B =20
E-type A :20 ’ ‘ Control ‘ Control ‘
E type B =20 T .
Meusured outcomes:
Meal glucose tolerance test (MGTT) T BloodDra w
3 b/ood gl cose monitoring Consumption MGTT e
2 SU. isurement L R TN TH T T ST
b o LS A T P I tno /U U S T o o
ps olomics T TrT T T 1T T T T Tt T TT T T T T
F d insulin and HbA1C
o ary ment (3 day food records + dietary MGTT-Meal Glucose Tolerance Test
biomarkers)




Fullkorn- inte bara for halsa utan
ocksa for planetens hélsal

2021-11-03
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The EAT-Lancet Commission on Food,
A Planetary Health Plate Planet, Health (https://eatforum.org/)

Macronutrient intake

grams per day Caloric intake
pemmm = —— (possible range) kcal per day
¢ Whole grains
¢ Rice, wheat, corn and other 232 811
Tubers or starchy vegetables
(‘ Potatoes and cassava 50 (0-100) 39
2 Vegetables
' All vegetables 300 (200-600) 78
1 \ Fruits
1 “ ‘ All fruits 200 (100-300) 126
! \
I || - Dairy foods
: 1 P Whole milk or equivalents 250 (0-500) 153
\ 1
" ,' Protein sources
[} [} Beef, lamb and pork 14 (0-28) 30
“ o ,’ 1’ Chicken and other poultry 29 (0-58) 62
\ f Eggs 13 (0-25) 19
7 Fish 28 (0-100) 40
z ,,' ';(-‘! Legumes 75 (0-100) 284
g , Nuts 50 (0-75) 291
a ’
2 o Added fats
F ¢ Unsaturated oils 40 (20-80) 354
Saturated oils 11.8(0-11.8) 96
~
~—— et Added sugars
TomeemT 4 All sugars 31(0-31) 120

Table1
Scientific targets for a planetary health diet, with possible ranges, for an intake of 2500 kcal/day.



D Grains — a major source of susta. X +
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Grains — a major source of sustainable protein for
health
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Grains — a major source of sustainable protein 4 health

Data from FAO
120

Daily protein intake
100
80
65%

60 65% .
of PP 59% 65%
4 Of PP
of PP I of PP
2

Africa Northern America Asia Europe

o

o

o

m Total protein intake (g/d) m Plant Protein (g/d) m Cereal protein (g/d)

Poutanen et al. (2020) In preparation



FUTURE PROSPECTS

CHALMERS

10% of animal

- 15 million tons
protein intake

more of cereal
grains for food

5% of the current

European grain
production

replaced with
cereal protein

Replacing animal proteins with cereal proteins - a scenario

700 million European inhabitants | animal protein intake 58 g/person/day

2021-11-03



...Inga risker med hog
fullkornskonsumtion?

67

SLV haller pa med en risk-nyttovardering kring kadmium

Tillsvidare ar risker baserade pa EFSAs bedomning fran 2009
— Minskning av halterna kadmium i spannmal

— Vete innehaller mest

= Varierad konsumtion!

2021-11-03



Nagra sammanfattande ord

* Fullkorn, kostfibrer och glykemiskt index ger tillsammans en god beskrivning
av kolhydratkvalitet

« Ett hogt fullkornsintag ar entydigt kopplat till lagre risk for "sjukdom”

* Fullkornsinnehall "racker” inte for att forklara fysiologiska effekter av relevans
for halsa. => mer information behovs

« Tarmfloran ar viktig for halsa och paverkas av kostfibrer som finns rikligt i
fullkorn

 Tamfloran modifierar metabola effekter av fullkorn
» Positiva halsoeffekter 6vervager negativa effekter av tungmetaller
 Fullkorn &r ett bra satt att 6ka hallbar konsumtion

2021-11-03
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Vad behover vi veta mer om?
 Hur processning paverkar halsoeffekter av fullkornsrika livsmedel
 Hur tarmfloran paverkar halsoeffekterna av fiberrika livsmedel

 Hur och varfor olika individer svarar olika pa intag av olika livsmedel
och hur detta kan anvandas for att individualisera kost
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Tack till Food & Health Lab

Senior scientists
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Nutrition Science at BIO
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" World Cancer

Lantmannen

vmunwx
Barilla

The Italian Food Company. Since 1877.

\”

Vetenskapsradet

o @y

a healthy diet

Ingabritt och Arne Lundbergs
forskningsstiftelse
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