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Fastfoodova strava ma silnu pozitivhu asociaciu s narastom hmotnosti
a IR, z coho mozno usudzovat, Ze zvysuje riziko obezity a DM II

Fast-food habits, weight gain, and insulin resistance
(the CARDIA study): 15-year prospective analysis

Lancet 2005; 365:36-42  Mark A Pereira, Alex | Kartashow, Cara B Ebbeling, Linda Van Hom, Martha L Slattery, David B Jacobs [r, David 5 Ludwig

Background Fast-food consumption has increased greatly in the USA during the past three decades. However, the
effect of fast food on risk of obesity and tvpe 2 diabetes has received little attention. We aimed to investigate the
association between reported fast-food habits and changes in bodyweight and insulin resistance over a 15-year period
in the USA.

Methods Participants for the CARDIA study included 3031 voung (age 1530 years in 1985-86) black and white
adulis who were followed up with repeated dietary assessment. We used multiple linear regression models to
investigate the association of frequency of fast-food restaurant visits (fast-food frequency) at baseline and follow-up
with 15-vear changes in bodyweight and the homoeostasis model (HOMA) for insulin resistance.

Findings Fast-food frequency was lowest for white women (about 1.3 times per week) compared with the other
ethnic-sex groups (about twice a week). After adjustment for lifestyle factors, baseline fast-food frequency was
directly associated with changes in bodyweight in both black (p=0-0050) and white people (p=0.0013). Change in
fast-food frequency over 15 years was directly associated with changes in bodyweight in white individuals
(p<0-0001), with a weaker association recorded in black people (p=0.1004). Changes were also directly associated
with insulin resistance in both ethnic groups (p=0.0015 in black people, p<0.0001 in white people). By comparison
with the average 15-year weight gain in participants with infrequent (less than once a week) fast-food restaurant use
at baseline and follow-up (n=203), those with frequent (more than twice a week) visits to fast-food restaurants at
baseline and follow-up (n=587) gained an extra 4.5 kg of bodyweight (p=0.0054) and had a two-fold greater increase
in insulin resistance (p=0.0083).

Interpretation Fast-food consumption has strong positive associations with weight gain and insulin resistance,
suggesting that fast food increases the risk of obesity and type 2 diabetes.



FF strava uz po 7 dnoch indukuje vyrazny vzostup ALT a IR u zdravych ludi

Fast-food-based hyper-alimentation can induce rapid and profound elevation of serum alanine
aminotransferase in healthy subjects

S Kechagias et al. for the Fast Food Study Group Gut. 2008; 57: 649-654.
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Figure 1 ALT levels at baseline and
during the study in men (A, n =12} and
women (B, n = &) of the intervention

group.
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We conclude that chronically or
intermittently elevated ALT can
be of purely nutritional origin,
particularly when found in the
absence of liver steatosis. The
fact that 14 out of 18
participants had pathological ALT
levels after just 1 week clearly
displays that elevated ALT levels
after a short over-indulgent
holiday can be caused not only by
alcohol ingestion, but also by a
higher caloric intake than usual
combined with a sedentary
behaviour.

Interestingly, insulin resistance according to homeostasis model assessment
(HOMA)24 increased significantly in the intervention group during the study period.



IR je hlavhym determinantom metabolického zdravia a hra klucovu
ulohu v patogenéze NAFLD. IR je v€asnou abnormalitou v priebehu
obezity, met.sy a DM Il a jej prevalencia v USA je 35%*

Dve hlavné kaskady protinov-protinovych interakcii zodpovedné za intracelularne
ucinky inz:

1. Cesta regulujuca intemediarny metabolizmus

2. Cesta kontrolujuca rastové procesy a mitozy

Za patologickych okolnosti moZe existovat disociacia tychto dvoch ciest v tom
zmysle, Ze cesta regulujuca intermed. Metabolizmus je porusena, kym cesta
regulujuca rastové procesy a mitdzy ostava nezmenena.

IR = inhibicia ucinku inzulinu na viaceré metabolické drahy:

* Inhibicia transportu glukdzy do buniek

* Inhibicia glykogenosyntézy s naslednym pretrvavanim produkcie glukdzy
pecenou

* Inhibicia anti-lipolyzy s naslednym zvysenim koncentracie MK v krvi

* Inhibicia de novo lipogenézy (ukladanie tuku z netukovych zdrojov)

*Li C., et al. Trends in hyperinsulinemia among nondiabetic adults in the U.S.
Diabetes Care. 2006;29:2396—-2402.
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Prevalencia NAFLD koreluje s prevalenciou obezity

The global NAFLD epidemic
Loomba R & Sanyal, AJNature Reviews Gastroenterology and Hepatology 2013;10:686-690

35— Table 1 | East/West differences in NAFLD
30 Olsrael OUSA Characteristic East West
o Prevalence 10-20% 20-30%
g(‘-' =i OKorea Rural versus urban Yes NO
i 20— Taiwan differences in prevalence
o O OIndia . _
g Japan (®) Prevalence of obesity Low but  High
% 154 china Mexico rising
g 10— ltaly © Prevalence in type 2 Higher Lower
diabetes
5 NAFLD in those with Higher Lower
normal weight
0 T T T T T T ]
0 5 10 15 20 25 30 35 Natural history data Limited Cohort

Prevalence of obesity data studies




Global Epidemiology of Nonalcoholic Fatty Liver Disease—Meta-

Analytic Assessment of Prevalence, Incidence, and Outcomes
Younossi Z.M. et al HEPATOLOGY, VOL. 64, NO. 1, 2016

Meta-analyza zahrnovala 8,515,431 ludi a jej cielom bolo stanovenie
prevalencie, incidencie, rizikovych faktorov a nasledkov v dlhodobom horizonte
Vo svete.

NAFLD sa vyskytovala na vSetkych kontinentoch a priemerny vyskyt bol 25%
dospelej populacie s narastom o 10% v roku 2010, v porovnani s rokom 2005.

Najvyssia vyskyt bol v Juznej Amerike (31%) a na Strednom Vychode (32%) a
najnizsi v Afrike (14%).

Pozoruhodnym zistenim bol relativne vysoky vyskyt NAFLD v azijskej populacie
(27%), kde bola tiez vysoka prevalencia obezity (64%), co mozZe byt ale
dbsledkom, Ze sa pouzila nizsia hranica cut-point.

Vyskyt NASH u bioptovanych osob s NAFLD bol 59%, co je
takmer 2x viac, ako uvadzali predoslé studie (cca 30% pacientov.)



Vznik cirhdzy pri NASH 2x rychlejsi ako pri CHC

Obesity Simple : _
steatosis Nash/fibrosis Cirrhosis
[nsulin
resistance =) =
‘0"“ 20-25%
: 7 4-27%
G_enetu 30% Gmeralnﬂmlatmn 2-5% Genera cmlllamn o
tactors 70-80% Ty pe 2 diabetes 80% Ty pe 2 diabetes
60-95% Obesity T0% Obesity
PNPLA3 polymorphisms) ’
Vyvoj cirhozy v zavislosti na case: e

CHB: 20%/5r.

NASH: 20% (10-29%)/10r.
CHC: 20%/20r.

Liou I, Kowdley KV. Natural history of nonalcoholic steatohepatitis.
J Clin Gastroenterol 2006;40(Suppl. 1):S11-S16.



NAFLD: novy dolezity rizikovy faktor KVCH?

Non-alcoholic fatty liver disease: a new and important
cardiovascular risk factor?
Eur Heart J. 2012;33(10):1190-1200. doi:10.1093/eurheartj/ehr453

10-35%

~

Steatosis
12-40%

NASH
+/- fibrosis

~15%

Increased CV risk

Variable progression of non-alcoholic fatty liver disease (usually over several years), with different grades of severity in each
stage of simple steatosis and non-alcoholic steatohepatitis. These stages are generally reversible, apart from more severe

forms of non-alcoholic steatohepatitis + fibrosis. Cardiovascular risk is increased as non-alcoholic fatty liver disease becomes
more severe.39:10
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Prevalencia IR a DM2 koreluje vyrobou chemickych syntetickych latok

Endocrine disruptors: New players in the pathophysiology of type 2 diabetes?
Chevalier N., Fénichel P. Diabetes Metab. 2015;41:107-115.
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Fig. 3. Correlation between synthetic chemical production in the United States
(from US Tariff Commission reports) and prevalence of type 2 diabetes (from
the Centers for Disease Control and Prevention and IDF Diabetes Atlas) since
1939.

Adapted from Neel et al. [Z].



Fastfoodova strava ako vyznamny zdroj EDC

Recent Fast Food Consumption and Bisphenol A and Phthalates

Exposures among the U.S. Population in NHANES, 2003-2010
Zota, AR, et al. Environ Health Perspect 124:1521-1528;

e Cielom studie boli zistit vztah medzi nedavnym prijmom FF a BPA a mocovymi
metabolitmi di(2-ethylhexyl) ftalatu (ZDEHPmM) and diisononyl falatu (DiNPm) v
populacii USA. ISlo o kombinaciu udajov 8,877 pacientov z National Health and
Nutrition Examination Survey (NHANES 2003-2010).

« Autori zistili pozitivhu zavislost na davke medzi prijmom FF a expoziciou
ftalatmi, ale nie BPA. U&astnici s vysokym prijmom FF (> 34.9% TE| z FF) mali o
23.8% (95% Cl: 11.9%, 36.9%) and 0 39.0% (95% Cl: 21.9%, 58.5%) vyssie konc.
2DEHPmM a DiNPm, v porovnani s nekonzumentami.

 FF pochadzajuca z tuku bola tiez pozitivne spojena s 2DEHPm and DiNPm (p-
trend < 0.0001). Po prispo6sobeninainé potravinové skupiny bola DEHPm
spojena s konzumaciou cerealii a inych potravin a and DiNPm bol spojeny s
konzmaciou masa a cerealii.

percent of total energy intake (TEI)
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Endokrinné
disruptory (AD)

Prirodzené

Endogenné rastlinné
fytochemikalie
(fytoestrogény)

Exogénne zvieracie
hormony

Syntetické

Bisphenol- A

Present in:

* (lear food
containers

* Plastics

Effects:

= Breast cancer

= Cervical cancer

=> Reproductive
damage

DDTs

Present in:

* Pesticides

Effects:

Immediate

= Nerve damage

= Paralysis

Long term:

= Cancer

- Reproductive damage

Phthalates

Present in:

* Cosmetics

* Vinyl

* Glues

« PVC

Effects:

=> Reproductive damage
= Male feminisation



NajdoleZitejsie prirodzené potravinové zdroje EDC v potravinovom retazci

Substance

Occurrence in

. N

COUMESTANS:

B Sprouting seeds like alfalfa
and red clover

(linseeds) and sesame seeds

B Legumes like pinto beans,
split peas, lima beans

Crunch, Fruit Loops or the

Examples Sources/information

category foods

Natural Estrogens Produced naturally in

hormones 17@-Estradiol the body. Present in

Estrone foods produced by
Estriol animals or through
Progestagens release in human and
Progesterone animal slurry
Androgens practices.
Testosterone

Phytoestrogens Lignans Produced naturally in
Enterodiol some plants. Equol, SN
Enterolactone a gut bacterial el b
Isoflavones fermentation product sl | Moo
Genistein of daidzein, may be e W e
Daidzein/equol the most estrogenic R W mtormapn
Coumestrol isoflavone. everconic et

Mycotoxins Zearalonone A natural fungal toxin

produced by Fusarium

spp- with estrogenic
properties.

L. Connolly, 2009

\
¥ N
¥ - Y/ e
]Barley | Rye

Prirodzené estrogény su 100 000x potentnejsie ako xenoestrogény


http://www.sciencedirect.com/science/article/pii/B9781845692186500057

Nutricné davky genisteinu u hlodavcov muzského pohlavia maju
adipogénné ucinky a su spojené so zhorsenim inzulinovej senzitivity

Genistein affects adipose tissue deposition in a dose-dependent and

gender-specific manner.
Penza M., et al. Endocrinology. 2006;147:5740-5751.

 We hypothesized that the adipose effects of genistein are dose and gender
dependent. Four-week-old C57BL/6 male and female mice received daily oral
doses of genistein (50—200,000 pg/kg-d) or 17B-estradiol (E2) (5 pg/kg-d) for 15d
or a diet containing 800 ppm genistein.

e Genistein increased epididymal and renal fat pad and adipocyte size at doses up
to 50,000 pg/kg-d or at 800 ppm in the diet in males but not in females. The
alteration in adipocity correlated with changes in peripheral insulin resistance.

 The antiadipogenic action of genistein and down-regulation of adipogenic genes
required the expression of ERB. In conclusion, nutritional doses of genistein are
adipogenic in a gender-specific manner, whereas pharmacological doses inhibited
adipose deposition.



MSG: novy rizikovy faktor obezity, NASH A HCC?

immunity

i% auto’ "

Journal of Autoimmunity 30 (2008) 42—50
www.elsevier.com/locate/jautimm

Monosodium glutamate (MSG): A villain and promoter
of liver inflammation and dysplasia

Yuko Nakanishi *, Koichi Tsuneyama ***, Makoto Fujimoto ©,
Thucydides L. Salunga ﬂ'h'd, Kazuhiro Nomoto ?, Jun-Ling An * Yasuo Takano ?,
Seiichi Tizuka ©, Mitsunobu Nagata ©, Wataru Suzuki ©, Tsutomu Shimada €,
Masaki Aburada ©, Masayuki Nakano f, Carlo Selmi g'h"'[”k, M. Eric Gershwin ™

Chronic inflammation is a common theme in a variety of disease pathways, including autoimmune diseases. The pathways of chronic inflam-
mation are well illustrated by nonalcoholic steatohepatitis (NASH), which is of a serious concern due to its increasing prevalence in the west-
ernized world and its direct correlation with lifestyle factors, particularly diet. Importantly, NASH may ultimately lead to the development of
hepatocellular carcinoma. We previously reported that injection of monosodium glutamate (MSG) in ICR mice leads to the development of sig-
nificant inflammation, central obesity, and type 2 diabetes. To directly address the long-term consequences of MSG on inflammation, we have
performed serial analysis of MSG-injected mice and focused in particular on liver pathology. By 6 and 12 months of age, all MSG-treated mice
developed NAFLD and NASH-like histology, respectively. In particular, the murine steatohepatitis at 12 months was virtually undistinguishable
from human NASH. Further, dysplastic nodular lesions were detected in some cases within the fibrotic liver parenchyma. We submit that MSG
treatment of mice induces obesity and diabetes with steatosis and steatohepatitis resembling human NAFLD and NASH with pre-neoplastic
lesions. These results take on considerable significance in light of the widespread usage of dietary MSG and we suggest that MSG should
have its safety profile re-examined and be potentially withdrawn from the food chain.



Association of monosodium glutamate intake with overweight in

Chinese adults: the INTERMAP Study.
He K etal. Obesity (Silver Spring). 2008 ;16:1875-80.

3 - 0O Non-users of MSG
0 MSG intake tertile 1
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Odds ratio of overweight (BMI 2 23.0 kg/m2) by gender according to MSG intake.
Michal Pijak, MD - Integrative Hepatology
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Zaklad dietetickej terapie obezity a NAFLD

1. Kaloricka restrikcia (energeticky deficit)
2. Optimdlny pomer energet. makrozivin (?? tuky vs. acharidy) a ??bielkovin

LF ids
Carbohydrates ety acids |
Complex Carbohydrates = bS i:p(;e SFA MUFA PUFA
4 : arbohydrates Saturated Fatty j Monounsaturated { Polyunsaturated
| 1 K e LT T Sk e | j
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Zaklad dietetickej terapie obezity a NAFLD

1. Kaloricka restrikcia (energeticky deficit)

2. Optimdlny pomer makrozivin (?? tuky vs. acharidy) a ??bielkovin
3. Optimdlne zloZenie a pomer mikrozivin (energeticka a nutricna denzita)

Micronutrients are
the nutrients
required in small
amounts.

Phytochemicals and
antioxidants,
Vitamins and certain
minerals are
examples of

micronutrients.

Rastlinna strava
je zdravsia,
pretoze okrem
nizkeho mnozstva
SFA s dlhsim
retazcom, ktoré
podporuju IR
obsahuje menej
methioninu a
inzulinotropnych
AK (napr. BCAA)



RIZIKO KOMBINACIE SACHARIDOV S TUKMI: PIZZA EFEKT
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Caloric Ratio Pyramid & What is this®

Caloric Ratio

Carbs Fats Protein

1. Znizenie Gl a protrahovana mierna
hyperglykémia = vyrovnanejsi
glykemicky profil

2. Prolongovana mierna
hyperinzulinémia - IGF vyssie
riziko kardiometab. komplikacii a
kancerogenézy




Clinical Practice Guidelines

;z, JOURNAL OF
0O EASL | HEPATOLOGY

CrossMark

June 2016,Volume 64, Issue 6, Pages 1388-1402

EASL-EASD-EASO Clinical Practice Guidelines for the management
of non-alcoholic fatty liver disease™

Table 5. Elements of a comprehensive lifestyle approach to NAFLD treatment.

Area Suggested intervention

Energy restriction .

500-1000 kcal energy defect, to induce a weight loss of
500-1000 g/week

7-10% total weight loss target
Long-term maintenance approach, combining physical

activity according to the principles of cognitive-behavioural
treatment

Macronutrient composition * Low-to-moderate fat and moderate-to-high carbohydrate
intake
. Low-carbohydrate ketogenic diets or high-protein
Fruciose intake . Avoid fruciose-containing beverages and foods
Alcohol intake . Strictly keep alcohol below the risk threshold (30 g, men

20 g, women)



http://www.journal-of-hepatology.eu/issue/S0168-8278(16)X0006-2

PISSN 2287-2728
elSSN 2287-285X

http://dx.doi.org/10.3350/cmh.2013.19.4.325
Clinical and Molecular Hepatology 2013;19:325-348

Review

KASL clinical practice guidelines:
Management of nonalcoholic fatty liver disease

The Korean Association for the Study of the Liver ([KASL)

[Recommendation]

7. Areduction in total energy consumption, as well as a
| low-carbohydrate and low-fructose diet, is recommended
for NAFLD patients. (B1)




Features of nutritional treatment for nonalcoholic steatohepatitis
recommended by international guidelines

International Body Caloric
. weight . Carbohydrates | Fat Vitamin E | Ref.
guide . reduction
reduction
J SFAsT LaBrecque
WGO 5%-10% | 25% J Fructose w3:w6 NI et al[99]
ratio 2014
Chalasani
AASLD, ACG, 3%-10% NE NE NE 800 IU/d | etal[104]
AGA
2012
Loria et
AISF 0.5 kg/wk | NE J Fructose J SFAs NI al[105]
2010
Gao et
ENDO CHINA | 3%-10% | 500-1000 | NE NE 800 IU/d | al[106]
2013

WGO: World Gastroenterology Organization; AASLD: American Association for the Study of
Liver Diseases; ACG: American College of Gastroenterology; AGA: American Gastroenterological
Association; AISF: Italian Association for the Study of the Liver; ENDO CHINA: Chinese Society
of Endocrinology; SFAs: Saturated Fatty Acids; NE: Not specified; NI: Not indicated.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4375566/#B99
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4375566/#B104
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4375566/#B105
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4375566/#B106

Klinické studie dokumentujuce benefit LCD pri NAFLD

Huang MA et al. One-year intense nutritional counseling results in histological
improvement in patients with non-alcoholic steatohepatitis: a pilot study.

Am J Gastroenterol. 2005 May;100(5):1072-81.

Pilotna studia s 23 pac. s NASH. 9/15 pac. ktori dodrzovali diétu malo po 12 mes

histologické zlepsenie.

Tendler D et al. The effect of a low-carbohydrate, ketogenic diet on nonalcoholic
fatty liver disease: a pilot study. Dig Dis Sci. 2007 ;52:589-93.

5 pac. S BMI 36.4 kg/m(2) a biopsiou potvrdenou NAFL uZivalo LCKD (sacharidy
<20 g/d pocas 6 mes. Priemerny pokles hmotnosti bol -12.8 kg (range 0 to -25.9
kg) a 4/5 pac. vykazovalo zlepSenie steatdzy a stupna zapalu.

Browning JD, et al. Short-term weight loss and hepatic triglyceride reduction:
evidence of a metabolic advantage with dietary carbohydrate restriction. AmJ
Clin Nutr. 2011;93:1048-1052.

18 pac. S NAFLD s BMI 35 + 7 kg/m2 konzumovalo LCKD (sacharidy <20 g/d) resp.
hypokaloricku diétu (CRD) (1200-1500 kcal/d) pocas 2t. Pokles hmotnosti bol v
oboch skupinach rovnaky (-4.0 + 1.5 kg pri CRD ) a (-4.6 +1.5 kg pri LCKD ).
Pokles TG v peceni bol vyraznejsi v LCKD , ako v CRD skupine, (P = 0.008), (-55 +
14% vs. -28 + 23%).



Plasma glucose and insulin response for 3 h meal tolerance test

(MTT) by dietary treatment

10
week O week 12
;. ~Tonor_Jrarcams
E 8 VLCARB 36% 61% 3%
[
: 7 R j COVIE20%  13%  67%
3 6 h 4 3 0 0 0
o L r——— . ,‘//;\.:ﬁ\ HUF 26% 28% 46%
E x e /
4 A A S e VLCARB = very low carbohydrate
0 30 60 120 180 0 30 60 120 180 . ~
diet (n = 24)
’—l—VLCARB —e—VLF HUF ’ _
VLF = very low fat diet (n = 22)
HUF = high unsaturated fat (n =21).
80
70 week O week 12
@
= 60
Tl 6 . ® S * VLCARB test meal
g 40 - T t T significantly different from VLF
- Zg “ ~and HUF test meals at week 0
= TR %+ * andweek12,P<0.0L.
0

0 30 60 120 180 0 30 60 120 180
time Noakes, Nutrition & Metabolism20063:7



Syllabus

Uvod

Epidemioldgia
Endokrinné disruptory
Pomer makrozivin

. Sacharidy

Tuky

Bielkoviny

Zaver

O NO WA WhRE



Evolution of the consumption of high-fructose corn syrup (HFCS) and
sucrose in the United States between 1970 and present.

A sucrose and HFCS consumption in the U.S.
150
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Luc Tappy, and Kim-Anne Lé Physiol Rev 2010;90:23-46



Spotreba fruktézového kukuricného sirupu
(kg/capita per ear) vo svete
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Zero or < 0.5kg per capitafyear: Australia, China, Cyprus, Czech Republic, Denmark, Estonia, France, India, Indonesia,
Ireland, Italy, Latvia, Lithuania, Luxemburg, Malta, Netherlands, Romania, Slovenia, Sweden, United Kingdom, Uraguay






Fructose-fed rhesus monkeys: A nonhuman primate model of
insulin resistance, metabolic syndrome, and type 2 diabetes

We have successfully demonstrated
that, like in humans, consumption of a
high-fructose diet in rhesus monkeys
produces many of components of the
metabolic syndrome; the adverse
metabolic changes also occur rapidly
(within 6 to 12 months), making the
model practical for both prevention
and treatment studies. Moreover, a
subset of monkeys on a high-fructose
diet develop overt T2DM, permitting
the ability to perform genotype-
phenotype studies in a controlled
fashion evaluating the genetic factors
involved in B-cell failure.

Bremer et al.

Clin Transl Sci. 2011; 4: 243-252

Michal Pijak, MD - Personalised Evolutionary Nutrition



Foods
Potato chips

Potatoes or fries
Processed meats
Unprocessed red meats
Butter

Sweets and desserts
Refined grains
Cheese

Vegetables

Nuts

Whole grains

Fruits

Yogurt

Beverages

Sugar-sweetened beverages
100%-Fruit juice
Low-fat or skim milk

Whole milk

Diet (zero-calorie) soda

Bl NHS (women)
[ NHS Il (women)
B HPFS (men)
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Weight Change Associated with Each Increased
Daily Serving, per 4-Year Period (Ib)

Changes in Diet and Lifestyle and
Long-Term Weight Gain in Women

and Men

Mozaffarian D et al.
N Engl J Med. 2011;364: 2392-2404.

Relationships between Changes in Food
and Beverage Consumption and Weight
Changes Every 4 Years, According to Study
Cohort

Study participants included 50,422 women
in the Nurses’ Health Study (NHS),
followed for 20 years (1986 to 2006);
47,898 women in the Nurses’ Health Study
Il (NHS 11), followed for 12 years (1991 to
2003); and 22,557 men in the Health
Professionals Follow-up Study (HPFS),
followed for 20 years (1986 to 2006). The P
value is less than 0.001 for all dietary
factors with the exception of butter in the
NHS II, cheese in the NHS and NHS II, low-
fat or skim milk in the NHS and HPFS, diet
soda in the NHS, and whole-fat milk in all
three cohorts.



KONZUMACIA SACHARIDOV A NAFLD: FRUKTOZA AKO ZBRAN HROMADNEHO NICENIA
Carbohydrate intake and nonalcoholic fatty liver disease: fructose as a weapon of mass destruction
Basaranoglu M et al. Hepatobiliary Surg Nutr. 2015; 4(2): 109-116.
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Fructose and nonalcoholic fatty liver disease (NAFLD): the multlfaceted aspects of
fructose metabolism. Excessive fructose consumption is associated with hepatic
steatosis, cellular stress and inflammation. This is responsible for the release by the
liver of lipids, methyglyoxal, uric acid, and hepatokines leading to alterations in the
communication between the liver and the gut, muscles, and adipose tissue and to
disease aggravation. acids. Nutrients. 2017; 9(3): 230.
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Coca-Cola’s secret influence on medical and science
journalists

A series of journalism conferences on obesity received covert funding from Coca-Cola. Paul Thacker
investigates

Paul Thacker freelance journalist

For drinks manufacturers such as Coca-Cola the i1dea that
consuming their products is fine as long as you
exercise—reinforced with expensive advertising campaigns
associated with sport—has been an important one. As Yoni
Freedhoft, assistant professor of medicine at the University of

Ottawa, told The BMJ. “For Coca-Cola the ‘energy balance’
message has been a crucial one to cultivate, as its underlying
inference is that, even for soda drinkers. obesity 1S more a
consequence of inactivity than it is of regularly drinking liquid
candy.”
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Reklama na Coca-Colu &)

Michal Pijak, MD - Personalised Evolutionary Nutrition




Letter to the Editor Frukt6za redukuje hmonost???

European Journal of Clinical Nutrition (2012) 66, 538; doi:10.1038/ejcn.2012.11; published
online 15 February 2012

Intake of cola beverages containing caffeine does
not increase, but reduces body weight

P Celecl:Z:3

In the published literature, there is a large body of evidence for the
association of cola beverages intake and obesity. However, an interventional
study in humans focused on this issue has not been published yet. Animal
experiments conducted by our group and by others show the opposite
—chronic cola intake DECREASES body weight in comparison with the
control group and INCREASES insulin sensitivity, at least in rats (Park et al.,
2007; Celec et al., 2010). Interestingly, there are indices that caffeine and
the induction of uncoupling proteins in the muscle tissue might be the cause

of this effect (Choi et a/., 2002).

Despite interspecies differences in metabolism, which are surely present, it
can be anticipated that similar effects would be found in a human
interventional study under controlled conditions. Evidence for the positive
effect of caffeine directly in cola beverages is currently lacking. However,
such an experiment comparing the effects of classic vs caffeine-free cola is
under way in our lab. It might be that the associations found in
epidemiological studies are secondary due to causative effects of food that
is often rinsed down with cola, such as hamburgers and fries. Current
efforts to raise taxes on cola beverages are not based on solid scientific

evidence.



No harmful effect of different Coca-cola beverages after 6 months of intake on rat testes.
Téthova L1, Hodosy J, Mettenburg K, Fabryova H, Wagnerova A, Babickova J, Okuliarova M,
Zeman M, Celec P. Food Chem Toxicol. 2013 Dec;62:343-8

Slovenski vedci nalievalj pol roka
MS“ potkanov Coca-Colou: Co sa im

podarilo zistit?!

Opytali sme sa Petra Celeca, §éfa vyskumnikov, aby nam objasnil, o ¢o
vlastne islo. "Coca-Cola a podobné napoje st vo verejnej mienke
jJjasne prezentované ako nezdravé. Vacsinou to vyplyva zo Studii,
ktoré ukazali asociaciu medzi pitim Coca-Coly a obezitou, diabetom
apod. LenZe asocidcia nemusi byt kauzalna.

obezitu a diabetes mbézZe ten hamburger, ktory Coca-Colou zapijame,
EEET Ll ER e S el C R N T H T prezradil nam Peter Celec z

Ustavu molekularnej biomediciny lekarskej fakulty Univerzity
Komenského.

"Chceli sme vytaZit’ z pokusu ¢o najviac informacii. A myslim, ze
praveZe takto publikovanim aj negativnych vysledkov, ktoré neboli
primarnym cielom, zabraniujeme v tom, aby sa zbytocne robili
d'alsie pokusy.

mozno ma aj pozitivny efekt na inzulinovu senzitivitu. Zrejme je to

r - o - wr

sprostredkované kofeinom a jeho uc¢inkom na svaly, kde premiena

energiu naprikilad aj z cukru v Coca-Cole na teplo. JEI, G NI [Ze T

neda zistit’ bez exeprimentov,” dodava Celec.



https://www.ncbi.nlm.nih.gov/pubmed/24001441

Acute caffeine ingestion reduces insulin sensitivity in healthy

subjects: a systematic review and meta-analysis
Xiugin Shi, et al. Nutr J. 2016; 15: 103.

Results: The search yielded 7 RCTs in which caffeine intake was the single
variant. Compared with placebo, caffeine intake significantly decreased the
insulin sensitivity index, with a standardized mean difference of -2.06 (95%
confidence interval -2.67 to -1.44, 12 = 49%, P for heterogeneity = 0.06).

Conclusion: In the current meta-analysis, acute administration of caffeine
reduced insulin sensitivity. Therefore, the inverse association between coffee
and diabetes was not attributed to enhanced glucose control. Long-term trials
investigating the role of caffeine in the anti-diabetic effect of coffee are needed.
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Fig. 3 Forest plot showing the pooled standardized mean difference (SMD) and 95% confidence interval (C) for insulin sensitivity for 7 randomized

controlled trials For each study of caffeine, the shaded square represents the point estimate of the intervention effect. The horizontal line joins the

lower and upper limits of the 95% O of these effects. The area of the shaded square reflects the relative weight of the study in the respective

meta-analysis. The diamond at the bottom of the graph represents the pooled SMD with the 5% Cl for the seven trials. Experimental: caffeine
group; Control: control group; I Imconsistency




Isocaloric Fructose Restriction and Metabolic Improvement
in Children with Obesity and Metabolic Syndrome

Robert H. Lustig’, Kalhlecn Mulligan®” Yusan M. Noworolski*, Viva W. Tai*, Michael J. Wen®, Ayca Erkin-Cakmak’,
Alejandro Guglmul and Jean-Marc S(Imar-

What happens when you cut down
sugar in a kid’s diet for 9 days?
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of 43 chiidren, v <A OLTET
between ages 9 and 18 53% Figure 1 Change in weight from baseline in the 43 participants over the 10 days of
who were obese, researchers S study. IndMdual weight change curves are in ight gray, while means = SEM for the
reduced total dietary sugar from 28 to assnaantiiianmen

10 percent, and fructose from 12 to 4 percent
of total calories. After just nine days on the sugar-

restricted diet, virtually aspect of the participants’
stabOR0 heahiy Enprved, Lfiout changs. Th waldht Obesity (2016) 24, 453-460. doi: 10.1002/0by. 21371

Michal Pijak, MD - Personalised Evolutionary Nutrition




U pacientov s nadvahou/obezitou a vysokou konzumaciou sladenych napojov,
viedla nahrada za napoje s umelymi sladidlami pocas 3 mesiacov k znizeniu
intrahepatocelularneho tuku o0 74%. K poklesu ALT doslo iba u oséb s vyssSim
obsahom IHCL (>60 mmol/l). Vysledky RCT.

Sugar- and Artificially Sweetened Beverages and Intrahepatic
Fat: A Randomized Controlled Trial

Vanessa {.‘u.rnpn.'r‘r , Camille He.md'uﬂd" . Vaclav H}'ﬂﬂdt‘j.'i‘k}‘jj, Roland K f'ee'.-;"j, Philippe Schneiter’ , Arnaud [‘He’n!‘enf,
Chris Boesch”, and Luc ?'"u,r:u,r:n;r‘r

Objective: To test the hypothesis that substituting artificially sweetened beverages (ASB) for sugar-
sweetened beverages (SSB) decreases intrahepatocellular lipid concentrations (IHCL) in overweight sub-
jects with high SSB consumption.

Methods: About 31 healthy subjects with BMI greater than 25 kg/m* and a daily consumption of at least
660 ml SSB were randomized to a 12-week intervention in which they replaced SSBs with ASBs. Their
IHCL (magnetic resonance spectroscopy), visceral adipose tissue volume (VAT, magnetic resonance
imaging), food intake (2-day food records), and fasting blood concentrations of metabolic markers were
measured after a 4-week run-in period and after a 12-week period with ASB or control (CTRL).

Results: About 27 subjects completed the study. IHCL was reduced to 74% of the initial values with
ASB (N = 14; P < 0.05) but did not change with CTRL. The decrease in IHCL attained with ASB was more
important in subjects with IHCL greater than 60 mmol/l than in subjects with low IHCL. ALT decreased
significantly with SSB only in subjects with IHCL greater than 60 mmol/l. There was ctherwise no signifi-
cant effect of ASB on body weight, VAT, or metabolic markers.

Conclusions: In subjects with overweight or obesity and a high SSB intake, replacing SSB with ASB
decreased intrahepatic fat over a 12-week period.

Obasity (015) 28, 2335-2530, dod:10.1002/oby. H 310



Studie dokumentujuce, Ze aj pomerne malé mnoistva fruktozy a
sachardzy nepriaznivo ovplyviuju inzulinovu senzitivitu a lipidovy
metabolizmus

1. Aeberli I., et al. Moderate amounts of fructose consumption impair
insulin sensitivity in healthy young men: A randomized controlled
trial. Diabetes Care. 2013;36:150-156.

2. Tappy L., Lé K.A. Metabolic effects of fructose and the worldwide
increase in obesity. Physiol. Rev. 2010;90:23—46.

3. Tappy L., Mittendorfer B. Fructose toxicity: Is the science ready for
public health actions? Curr. Opin. Clin. Nutr. Metab. Care.
2012;15:357-361.

4. Lecoultre V., et al. Effects of fructose and glucose overfeeding on
hepatic insulin sensitivity and intrahepatic lipids in healthy
humans. Obesity. 2013;21:782-785.



Strava s vysokym obsahom pridanych cukrov podporuje vznik
inzulinovej rezistencie (1-5) a DM Il (6-9).

Reiser S, et al. Isocaloric exchange of dietary starch and sucrose in humans. Il. Effect on
fasting blood insulin, glucose, and glucagon and on insulin and glucose response to a
sucrose load. Am J Clin Nutr. 1979;32:2206-16.

Reiser S, et al. Effect of isocaloric exchange of dietary starch and sucrose in humans on the
gastric inhibitory polypeptide response to a sucrose load. Am J Clin Nutr. 1980;33:1907-11
Stanhope KL, et al. Consuming fructose-sweetened, not glucose-sweetened, beverages
increases visceral adiposity and lipids and decreases insulin sensitivity in overweight/obese
humans. J Clin Invest. 2009;119:1322-34.

Stanhope KL, et al. Consuming fructose-sweetened, not glucose-sweetened, beverages
increases visceral adiposity and lipids and decreases insulin sensitivity in overweight/obese
humans. J Clin Invest. 2009;119:1322-34.

Hallfrisch J, et al. Effects of dietary fructose on plasma glucose and hormone responses in
normal and hyperinsulinemic men. J Nutr. 1983;113:1819-26.

Reiser S, et al. Serum insulin and glucose in hyperinsulinemic subjects fed three different
levels of sucrose. Am J Clin Nutr. 1981;34:2348-58.

Basu S, et al. The relationship of sugar to population-level diabetes prevalence: an
econometric analysis of repeated cross-sectional data. PLoS One. 2013;8:e57873.

Goran MI, et al. High fructose corn syrup and diabetes prevalence: a global perspective.
Global public health. 2013;8:55-64.

Gross LS, et al. Increased consumption of refined carbohydrates and the epidemic of type
2 diabetes in the United States: an ecologic assessment. Am J Clin Nutr. 2004;79:774-9.



Ako pridané cukry podporuju vznik obezity A NAFLD
prostrednictvom energeticko/nutricnej deplécie

 Nahradzaju potraviny s vysSou nutri¢nou denzitou (2)

e Znizuju apetit na vyzivnejsie potraviny. (2)

* Spobsobuju depléciu Zivin v tele (za U€elom uvolnenia kalérii z cukru, ako aj na
zvysenie rastu baktérii a plesni (2)

* Poskytuju nulovu vyzivu (2 )

e Sposobujuinzulinovu rezistenciu ( 27-30 ), co ma za nasledok znizené vyuzivanie
glukozy ako energetického substratu (znizeny vstup do buniek) (47), ako aj
porusenu oxidaciu MK na energiu (31-32)

e ZvySené koncentrdacie inzulinu tiez vedu k zvysenym energetickym narokom (33)
a indukuju stav ,vnutorného hladovania“ oznacovany aj ako skryté bunkové
semihladovanie (‘hidden cellular semistarvation’). 33

e ZniZuju absorbciu zZivin v dosledku iritacie /poskodenia ¢revnej sliznice. (2,25)

e Zvysuju exkréciu zivin v dosledku malabsorbcie fruktozy, co vedie hnackam (46).

e Spobsobuje poskodenie mitrochondrii a depléciu ATP. (8)

* Sposobuju zavislost podobnu drogovej zavislosti, ¢o vedie bludnému kruhu
pokracCujuceho sa prejedania a nutricnému a energetickému deficitu pri obezite.

DiNicolantonio JJ, Berger A. Open Heart 2016;3:e000469.
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1.

Eperimentalne a intervencné studie jednoznacne
dokumentovali, ze nasytené tuky zvysuju IR nalacno aj
postprandialne

El-Assaad W, et al. Saturated fatty acids synergizewith elevated
glucose to cause pancreatic beta-cell death. Endocrinology.
2003;144:4154-63.

Mavyer-Davis EJ et al. Dietary fat and insulinsensitivity in a
triethnic population: the role of obesity. The Insulin Resistance
Atherosclerosis Study (IRAS). Am J Clin Nutr. 1997;65:79-87.
Stein DT, et al. The insulinotropic potency offatty acids is
influenced profoundly by their chain length and degree of
saturation. J Clin Invest. 1997;100:398-403. [PMC free article]
Thomsen C, et al. Differential effects of saturated and
monounsaturated fatty acids on postprandial lipemia and incretin
responses in healthy subjects. Am J Clin Nutr. 1999;69:1135-43.



Intervencné studie jednoznacne dokumentovali, ze nasytené tuky
zvysuju IR nalacno aj postprandialne

1. Nahrada nasytenych tukov za nenasytené zlepsuje inzulinovu
senzitivitu [1-2].

2. Niekolko dalsich studii preukazalo, ze nenasytené tuky zlepsuju IR

nalacno aj postprandialne, ale mechanizmus nie je presne znamy

[3].
3. Studia PREDIMED preukdzala, e nenasytené tuky zlep3uju IR a
znizuju incidenciu DM I1. [4].

Vessby B, et al. Substituting dietary saturated for monounsaturated fat impairs insulin
sensitivity in healthy men and women: The KANWU Study. Diabetologia. 2001;44:312-9.
Summers LKM (2002) Substituting dietary saturated fat with polyunsaturated fat
changes abdominal fat distribution and improves insulin sensitivity. Diabetologia 45:
369-377

Wang X, Chan CB. n-3 polyunsaturated fatty acids and insulin secretion. J Endocrinol.
2015;224:R97-106.

Salas-Salvado J, et al. ; PREDIMED Study Investigators. Reduction in the incidence of
type 2diabetes with the Mediterranean diet: results of the PREDIMED-Reus nutrition
intervention randomized trial. Diabetes Care. 2011;34:14-9.



Effects on fasting insulin of isocaloric replacements between carbohydrate

All
Region
Age

Sex

BMI
Diabetes
Providing

Blinding

(CHO), saturated fat (SFA), monounsaturated fat (MUFA), and

polyunsaturated fat (PUFA) in randomised controlled feeding trials.
Imamura F, et al. PLoS Med 2016:13: e1002087.
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Pacienti s NASH mali vyssi prijem prijem SFA a chol a nizsi prijem PUFA

HEerATOLOGY 2003;37:909-916

Dietary Habits and Their Relations to Insulin
Resistance and Postprandial Lipemia in Nonalcoholic
Steatohepatitis

Giovanni Musso,! Roberto Gambino,' Franco De Michieli,! Maurizio Cassader,! Mario Rizzetto,> Marilena Durazzo,’
Emanuela Faga,' Barbara Silli,! and Gianfranco Pagano'

The relations of dietary habits to insulin sensitivity and postprandial triglyceride metabolism
were evaluated in 25 patients with nonalcoholic steatohepatitis (NASH) and 25 age-, body mass
index (BMI)-, and gender-matched healthy controls. After a 7-day alimentary record, they un-
derwent a standard oral glucose tolerance test (OGTT), and the insulin sensitivity index (ISI) was
calculated from the OGTT; an oral fat load test was also performed in 15 patients and 15
controls. The dietary intake of NASH patients was richer in saturated fat (13.7% = 3.1% vs.
10.0% = 2.1% total kcal, respectively, P = .0001) and in cholesterol (506 % 108 vs. 405 % 111
“ mg/d, respectively, P = .002) and was poorer in polyunsaturated fat (10.0% =% 3.5% vs. 14.5%
* 4.0% total fat, respectively, P = .0001), fiber (12.9 = 4.1 vs. 23.2 * 7.8 g/d, respectively, P =

The dietary intake of NASH patients was richer in saturated fat (13.7% = 3.1% vs.
10.0% = 2.1% total kcal, respectively, P = .0001) and in cholesterol (506 = 108 vs. 405 % 111
mg/d, respectively, P = .002) and was poorer in polyunsaturated fat (10.0% = 3.5% vs. 14.5%
*+ 4.0% total fat, respectively, P = .0001), fiber (12.9 = 4.1 vs. 23.2 = 7.8 g/d, respectively, P =
.000), and antioxidant vitamins C (84.3 = 43.1 vs. 144.2 * 63.1 mg/d, respectively, P = .0001)
and E (5.4 = 1.9 vs. 8.7 %= 2.9 mg/d, respectively, P = .0001).



Saturated fatty acids in human visceral adipose tissue are associated with

increased 11- B-hydroxysteroid-dehydrogenase type 1 expression.
Petrus P et al. Lipids Health Dis. 2015 ;14:42.
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VAT: Liver:
Adipogenesist Fat accumulation T
Lipolysis? Gluconeogenesis T

Hypoteticka vazba medzi SFA a expresiou HSD11B1 (11-B-hydroxysteroid-
dehydrogenaza typ 1), hlavného regulatora aktivity kortizolu. SFAs mo6zu ucinkovat
ako signalne molekuly a alterovat HSD11B1. ZvySena expresia HSD11B1 vo
visceralnom tuku (VAT) je spojena so zvySenou expresiou proteinu enzymu, ¢o vedie
k zvysenej konverzii kortizonu na kortizol. Kortizol sa viaze na glukokortikoidovy
receptor (GR), ktory reguluje transkripciu , co ma za nasledok adipogenézu vo VAT,
spojenu s o zvysenou akumulaciou tuku v peceni v dosledku zvysenej lipolyzy
tukového tkaniva.
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AKO SA DA PREDCHADZAT a vyskum

CHOROBAM SRDCA A CIEV
davka je 3kg. Slovensko zaostdava za odporicanou spotrebou masti o 0,5kg,
teda -16,7 %! Napriek tomu verejnosti dobre znamy odbornik na vyZivu tvrdi,
Ze bravcéovou mastou sa prekrmujeme! Zaostavanie v spotrebe masti popri
intenzivnej antipropagécii je zrejme aj nasledok dramatického poklesu doméaceho
chovu osipanych. Druhou sledovanou komoditou je spotreba masla. Na Slovensku
dosahuje 2,9kg/obyvatel/rok, zatial ¢o odporucané spotreba je 2,8kg! Aj v tomto
pripade odporuéanie prekracujeme o 0,1kg. Ked si v8ak na porovnanie zoberieme
Franciizsko, ktoré dlhodobo predstavuje v Eurdpe jednu z veducich krajin z hladiska
nizkej srdcovo-cievnej umrtnosti, konstatujeme, Ze spotreba masla vo Francizsku



FlLoS One. 2016; 11(10): e0162368. PMCID: PMCADA3538
Publizhed online 2016 Oct 6. doi: 10.1371/journal.pone 0162368

Effectiveness of Omega-3 Polyunsaturated Fatty Acids in
Non-Alcoholic Fatty Liver Disease: A Meta-Analysis of Randomized

Controlled Trials
Xi-Xi He,! Xiao-Li Wu,! Ren-Pin Chen,! Chao Chen,! Xiao-Gang Liu 2 Bin-Jiao Wu,? and Zhi-Ming Huang'-"

This analysis was a systematic review of RCTs investigating the efficacy of w-3 PUFA in the
treatment of NAFLD. Seven RCTs involving 227 patients in the experimental groups and 215 in the
control groups were included in the analysis.
supplementation as a practical and effective treatment for NAFLD, especially for reducing
iglycerides. This conclusion is the same as that reached by Parker et al. [22] who first reported ®@-3
In the analysis by Parker et al., ®-3 PUFA therapy
had a significant beneficial effect on AST and a tendency toward a beneficial effect on ALT, but
these effects were not significant after analysis of only RCT data. In this review, @-3 PUFA therapy
had a significant effect on liver fat, whether only RCT data (ES: —0.96, 95% CI: —0.43 to —1.48;
p=0.001) or all the trials (ES: —0.97, 95% CI: —0.58 to —1.35; p=0.001) were included. In a previous
meta-analysis (2010) [23], o-3 PUFA also improved biochemical and radiological markers of
NAFLD in a small subgroup of RCTs. Our review has clinical value as the results were extracted
from RCTs. We also analyzed more markers, including primary results for ALT, AST, GGT, TC, TG,
LDL-C and HDL-C and secondary results including fasting glucose, HOMA g, adiponectin, liver fat
and fibrosis. We also analyzed subgroups according to the freatment time and the dose of ®-3 PUFA

therapy.



Effects of n—-6 PUFAs compared with SFAs on liver fat, lipoproteins, and

inflammation in abdominal obesity: a randomized controlled trial
Bjermo H et al. Am J Clin Nutr 2012;95:1003-1012
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Autori meta-analyzy konstatuju, Ze t.€. nie je mozné robit zavery pre klinicku
prax, lebo sucasné poznatky o tom, Ci zvyseny alebo znizeny prijem PUFA
ovplyvnuje riziko CVK a ich rizik. faktorov su nedostacujuce

. . . 1y Cochrane
Omega 6 fatty acids for the primary prevention of C‘% Library

Cochrane Database of Systematic Reviews

cardiovascular disease (Review)

Al-Khudairy L, Hartley L, Clar C, Flowers N, Hooper L, Rees K
Cochrane Database Syst Rev. 2015 Nov 16;(11):CD011094.

Implications for practice

We have avoided m:;]dng 1m p]'}catil:rns for practice as there is cur-

rcntl}r insufficient evidence for the effects of increased or decreased
omega 6 intake on CVD events and CVD nisk factors.

Implications for research

Few trials met the inclusion critenia of this Cochrane review. All
included trials were small, n::|:1l:i1.rr:]}r short term, and at some risk
of bias. None reported our primary outcomes. There is a need
for L-a.rgt, wlldcsigncd, lnng term RCTs to assess the effect of
increased or reduced omega 6 intake on cardiovascular events and
risk factors to determine the effectiveness of either intervention
for the primary prevention of CVD.


https://www.ncbi.nlm.nih.gov/pubmed/26571451

Nutri¢na pricina tichého zapalu

1. Zvyseny prijem rafinovanych sacharidov
2. Zvyseny prijem rastlinnych olejov bohatych na n-6 PUFA
3. Znizeny prijem n-3 PUFA

Omega 3 Omega 6

Typical Western Diet
1:10-1:30




Hepatology Research 2015; 45: 533-539 doi: 10.1111/hepr.123¢

Original Article

Eicosapentaenoic acid/arachidonic acid ratio as a possible
link between non-alcoholic fatty liver disease and
cardiovascular disease

Tomokazu Ishitobi,' Hideyuki Hyogo,' Hiromi Kan," Akira Hiramatsu,' Koji Arihiro,?
Hiroshi Aikata' and Kazuaki Chayama'

Conclusion: EPAJAA ratio was lower in NAFLD, especially in
younger NAFLD patients. Considering the high mortality from
CVD in NAFLD patients, low EPA/AA ratio in young age may
influence the increased prevalence of CVD in their older age.
EPA/AA ratio is suggested to be a possible link between
NAFLD and CVD, and would become a useful marker for CVD
in NAFLD.



Oncotarget, Vol. 6, No.5

www.impactjournals.com/oncotarget/

12/15 lipoxygenase regulation of colorectal tumorigenesis is
determined by the relative tumor levels of its metabolite 12-

HETE and 13-HODE in animal models

Jian Chang'*7, Li Jiang"*", Yinqiu Wang', Bing Yao’, Shilin Yang’, Bixiang Zhang®
and Ming-Zhi Zhang'>®

Arachidonic acid | ¢mmm | Linoleic acid

. Murine 12/16-LOX
Murine 12/15-LOX Human 15-LOX-1
12-HETE 13-HODE
12-Hydroxyeicosatetraenoic acid 13-Hydroxyoctadecadienoic acid
Colorectal tumorigenesis

Oncotarget. 2015; 6: 2879—-2888.
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Journal of Hepatology 47 (2007) 711-717

Long term nutritional intake and the risk for non-alcoholic fatty
liver disease (NAFLD): A population based study™

Shira Zelber-Sagim'T, Dorit Nitzan-Kaluski*?, Rebecca Goldsmith?, Muriel Webb',
Laurie Blendis', Zamir Halpern"3, Ran Oren'>*
"The Liver Unit, Department of Gastroenterology, Tel Aviv Sourasky Medical Center, Tel Aviv 64239, Israel

2The Food and Nutrition Administration, Ministry of Health, 2 Ben Tabai St. Jerusalem, Israel
3The Sackler Faculty of Medicine, Tel-Aviv University, Tel Aviv 69978, Israel

Background/Aims: Weight loss is considered therapeutic for patients with NAFLD. However, there is no epidemiological
evidence that dietary habits are associated with NAFLD. Dietary patterns associated with primary NAFLD were
investigated.

Methods: A cross-sectional study of a sub-sample (7 = 375) of the Israeli National Health and Nutrition Survey. Exclu-
sion criteria were any known etiology for secondary NAFLD. Participants underwent an abdominal ultrasound, biochem-
ical tests, dietary and anthropometric evaluations. A semi-quantitative food-frequency questionnaire was administered.

The results of this study show that a higher intake of
soft drinks and of|meat|was significantly associated with
an increased risk for NAFLD




Journal of Hepatology 47 (2007) 711-717

Long term nutritional intake and the risk for non-alcoholic fatty
liver disease (NAFLD): A population based study™

Shira Zelber-Sagi"3’T, Dorit Nitzan-Kaluski*?, Rebecca Goldsmith?, Muriel Webb',
Laurie Blendis', Zamir Halpern'~, Ran Oren'-**
"The Liver Unit, Department of Gastroenterology, Tel Aviv Sourasky Medical Center, Tel Aviv 64239, Israel

>The Food and Nutrition Administration, Ministry of Health, 2 Ben Tabai St. Jerusalem, Israel
3The Sackler Faculty of Medicine, Tel-Aviv University, Tel Aviv 69978, Israel
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Fig. 3. Percent of NAFLD diagnosed subjects according to quartiles of
meat protein intake. The percent of subjects diagnosed as NAFLD in the
fourth quartile of meat protein intake was 46% compared to 17% in the
first quartile (P = 0.001).



Dietary intake of total, animal, and vegetable protein and risk of type 2 diabetes in

the European Prospective Investigation into Cancer and Nutrition (EPIC)-NL study.
Sluijs | et al. Diabetes Care. 2010 Jan;33(1):43-8.

Animal Protein and Diabetes

Reference 1.0

B Animal
B Vegetable

Odds Ratio
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|

Quartile 1 Quartile2 Quartile3 Quartile 4

CONCLUSIONS:Diets high in animal protein are associated with an increased diabetes
risk. Our findings also suggest a similar association for total protein itself instead of
only animal sources. Consumption of energy from protein at the expense of energy
from either carbohydrates or fat may similarly increase diabetes risk. This finding
indicates that accounting for protein content in dietary recommendations for diabetes
prevention may be useful.
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ORIGINAL COMMUNICATION

High intakes of milk, but not meat, increase s-insulin
and insulin resistance in 8-year-old boys
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Glycemia and insulinemia in healthy subjects after lactose-equivalent meals of

milk and other food proteins: the role of plasma amino acids and incretins.
Nilsson M et al. Am J Clin Nutr. 2004 Nov;80(5):1246-53.
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AmJ Clin Nutr 2004;80:1246 -53 Nilsson M

RESULTS: Reconstituted milk powder and
whey had substantially lower postprandial
glucose areas under the curve (AUCs) than
did the bread reference (-62% and -57%,
respectively). Whey meal was accompanied
by higher AUCs for insulin (90%) and GIP
(54%).

CONCLUSIONS: It can be concluded that
food proteins differ in their capacity to
stimulate insulin release, possibly by
differently affecting the early release of
incretin hormones and insulinotropic
amino acids. Milk proteins have
insulinotropic properties; the whey fraction
contains the predominating insulin
secretagogue.



The acute effects of four protein meals on insulin, glucose,

appetite and energy intake in lean men.
Pal S, Ellis V. Br J Nutr. 2010 Oct;104(8):1241-8.

| o oo %

Egg Turkey Fish Whey
Treatments

The effect of four different protein
test meals on postprandial glucose.

T %

The effect of four different protein test meals
on postprandial insulin.



Cell Rep. 2016 July 12; 16(2): 520-530. do1:10.1016/).celrep.2016.05.092.

Decreased consumption of branched chain amino acids
improves metabolic health

Luigi Fontana®!.2.3, Nicole E. Cummings™ 2.6 Sebastian |. Arriola Apelo#?, Joshua C.
Neuman#2.7 lldiko Kasza®, Brian A. Schmidt?° Edda Cava'® Francesco Spelta'-10, Valeria
Tostil- 10 Faizan A. Syed4> Emma L. Baar?>, Nicola Veronese!-11 Sara E. Cottrell4.2.12
Rachel J. Fenske#°.7 Beatrice Bertozzi!, Harpreet K. Brar*®, Terri Pietka!. Arnold D.
Bullock'3, Robert S. Figenshau'3, Gerald L. Andriole13, Matthew J. Merrins#.2.14 Caroline
M. Alexander®, Michelle E. Kimple42.6.7.15 and Dudley W. Lamming#2.6.7.12

Abstract

Protein restricted, high carbohydrate diets improve metabolic health in rodents, yet the precise
dietary components that are responsible for these effects have not been identified. Further, the
applicability of these studies to humans 1s unclear. Here, we demonsfrate in a randomized
controlled trial that a moderately protein restricted (PR) diet also improves markers of metabolic
health in humans. Intriguingly, we find that feeding mice a diet specifically reduced m branched
chain anuno acids (BCAAs) 1s sufficient to improve glucose tolerance and body composition
equivalently to a PR diet, via metabolically distinct pathways. Our results hughlight a critical role
for dietary quality at the level of anuno acids in the maintenance of metabolic health, and suggest
that diets specifically reduced in BCAAs, or pharmacological interventions in this pathway, may
offer a translatable way to achieve many of the metabolic benefits of a PR diet.
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Sacharidy horsie, ako saturované tuky

Reduction in saturated fat intake for cardiovascular disease.
Hooper L et al, Cochrane Database Syst Rev. 2015;10;6:

e 15 RCT (spolu 59,000 ucastnikov) zahriujucich rézne
intervencie zamerané na redukciu saturovanych tukov (SFA) v
strave.

 Nahrada SFA tukmi s vysokym obsahom nenasytenych
mastnych kyselin (PUFA) sa zda byt uZitocnou stratégiou, ale
nahrada za sacharidy je hor$ou alternativou. U¢inok MUFA bol
nejasny, pretoze zahrnoval iba jednu malu studiu.

 Rizikové skupiny by mali redukovat SFA v strave a ¢iastocne ich
nahradit PUFA.

* Ildealny typ PUFA zatial nie je jasny.

Michal Pijak, MD - Personalised Evolutionary Nutrition



http://www.ncbi.nlm.nih.gov/pubmed/?term=Hooper L[Author]&cauthor=true&cauthor_uid=26068959
http://www.ncbi.nlm.nih.gov/pubmed/26068959
https://www.facebook.com/MichalPijakMDPersonalizedPaleoNutrition?fref=nf

Mediterianska strava zlepsuje NAFLD

Clinical Nutrition 33 (2014) 678683

Adherence to the Mediterranean diet is associated with the severity
of non-alcoholic fatty liver disease™

Meropi D. Kontogianni * *, Nafsika Tileli ¢, Aikaterini Margariti °, Michael Georgoulis ?,

Melanie Deutsch °, Dina Tiniakos , Elisabeth Fragopoulou ¢, Rodessa Zafiropoulou °,
Yannis Manios ¢, George Papatheodoridis °

Mediterranean diet, as described by the index used in the pre-
sent study,'’ is a pattern characterized by high consumption of

foods such as fruits, vegetables, non-refined cereals, legumes and
potatoes

Mediterranean diet is a pattern with clear
anti-inflammatory and anti-oxidant effects



Increasing Whole Grain Intake as Part of Prevention and Treatment of

Nonalcoholic Fatty Liver Disease
Alastair B. Ross et al. Int J Endocrionol 2013;2013

The role of whole grains in the prevention of NAFLD

1 E vitamins

| Phenolic compounds
1 Enzyme cofactors (Mg, Se, Zn)
| Energy intake (rye only)

1 Dietary fibers s ,)
| Betaine .s?';ﬁ "
1 Folate

| Refined carbohydrate

1 Insulin resistance
1 TG synthesis 1 Inflammation

1 Lipid peroxidation T Reactive oxygen
| VLDL export species

| Toxic gut microbiota L Brtryne:eliiciicy

metabolites (T Homocysteine)

Metabolic syndrome : Healthy individual
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