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Narust civilizacnich nemoci

® Proc?
* Kdo?

® Costim?



Epigenetika

* Epigenetika je obor, ktery se zabyva tim, jakym
zpusobem se nase geny prepisuji a jak se tato informace
projevi

Gilbert SF. Diachronic biology meets evo-devo: C. H. Waddington’s approach to
evolutionary developmental biology. Amer Zool 2000;40:729-73



Epigenetika

* Jak se nase geny projevi nezavisi pouze na jejich
slozeni (urcité sekvence nukleotidU), ale i na okolnich
strukturach, ktere ovlivnuji tvar DNA

® Typickym prikladem je metylace DNA

® Metylove skupiny maji vyznamny vliv na to, jak bude
DNA prepisovana a umoznuji prepisovat stejny
genom (tedy stejnou sekvenci nukleotidy, stejny
gen) v ruznych bunkach nebo organismech odlisné



Epigenetika

* Epigenetika se zabyva zménou chovani nasich genu a take tim, jak se
geny méni nasledkem naseho chovani

® Na intrauterinnim programovani vyvoje plodu se podili endokrinni, nervové a biochemické mechanismy
Lau C..Embryonic and fetal programming of physiological
disorders in adulthood.Birth Defects Res C Embryo Today 2004,72, 300-312

®* Na mezigeneracnim programovani vyvoje plodu se podili : epigenetické modifikace DNA (DNA metylace,
acetylace histonu), zmény metabolické homeostazy u plodu nebo novorozence ovlivni cévni a metabolické

funkce u Zenského potomstva a prenasi se dal Gluckman PD...Environmental
influences during development and their later consequences for health and disease:implication for the
interpretation of empirical studies. Proc Biol Sci 2005, 272, 671-67



Epigenetika

® Ukazalo se ale take , ze i zména chovani vyvolava
morfologické zmeny napr. v strukturach mozku a
funkcich

® Takove zmeény se tykaji napr. glukokortikoidovych
receptor0, které ridi hladinu stresového hormonu

* Mladata potkanu o které jejich mama malo pecovala,
méeli v dospélosti vyssi hladiny stresovych hormonu v krvi

Muze za to nedostatecna metylace genu pro receptor
glukokortikoidy

Drake AJ..Intergenerational consequences of fetal programming by in utero
exposure to glukocorticoids in rats. Am J Physiol Reg Integr Comp Physiol
005, 288, 34-38




Epigenetika

® Nektere studie u lidi prokazuji, ze nedostatecna vyziva
tehotnych zen zpUsobuje, ze jejich potomci maji
v dospélosti vyssi riziko hypertenze, kardiovaskularnich
onemocnéni a diabetu druhého typu

Barker DJP Fetal origins of coronary heart diseases. Brit. Med.J. 1995, 311, 171-174
Hales CN, Barker DJ The thrifty phenotype hypothesis. Br. Med. Bull. 2001, 60, 5-20



Epigenetika

® Funkcnost genu Ize zlepsit Ci naopak zhorsit

® A pokud se tak stane beze zmeny vlastniho genetickeho
kodu, jde o epigenetiku



Epigenetika

® Vystavenivnejsim podminkam spousti v téle chemicke
procesy, ktere pak specificky méni skupinu molekul,
kterym rikame metylove skupiny

® Metylove skupiny se dokazi pfipojit ke spusténym genUm
a ovlivnit jejich ridici useky

® Takto mohou funkcnost na ¢as utlumit nebo naopak

posilit



Epigenetika

® Diskutovat o tom, co ma na nase zdravi vetsi vyznam,
jestli geny, strava Ci chovani asi nema smysl

* Je prokazano, ze nejen strava, ale i prozitek se muze
projevit prostrednictvim vyvolanych biochemickych
zmeén, ktere ve svem dUsledku urcuji genUm jak moc a

kdy se maji projevit



Epigenetika

® | kdyz k nejvyraznéjsim zménam dochazi ve stadiu embryonalniho a
nebo fetalniho vyvoje, onemocnéni ¢i zmeéna chovani se vetsinou
projevi az v dospélosti

Campbell DM.. Diet in pregnancy and the offsprings blood pressure 40 years later.Br.J.Obstet
Gynaec 1996,103,273-80

Devereux G..Maternal vitamin D intake during pregnancy and early childhood wheezing.Am J Clin
Nutr 2007, 853-85

® Toto ovlivnéni gen0 trva urcitou dobu a m0Ze se prenaset na dalsi
generace a studie ukazuji, ze porucha v metylaci gend bunék krevni rady,
muze ovlivnit rozvoj i lécbu nékterych typU leukémie

Esteller, M. 2005. DNA methylation and cancer therapy: new developments and expectations. Curr.
Opin. Oncol. 17: 55—60



Epigenetika

® Poskozeni genu je vetsinou nevratne, epigeneticke
zmeény jako je napr. metylace genu je déjem vratnym

® Geny lze demetylovat a tuto zménu lze ovlivnit a to
napriklad zménou vyzivy (efekt Cerveneho vina —
resferatrol), zmeénou chovani (stres) a nebo podanim
syntetickych Ucinnych latek



Epigenetika

® Epigenetika ukazuje, ze chovani genu je variabilngjsi,
nez jsme si drive predstavovali

® Za narUst obezity a diabetu druheho typu pak zrejmé
mohou i epigenetické zmeny, které jsme si zpUsobili
zmenou zivotniho stylu a ktere pak negativné narusily
embryonalni a fetalni vyvoj



Nutrigenomika

® Nutrigenomika se zabyva vlivem potravy na zmény
genomu a na prepis jednotlivych gent

® Potravou prijimame mnoho bioaktivnich latek a
nékteré se mohou primo vazat na bunécne
receptory, ovlivihovat prepis rady genu a mnohe
metabolicke procesy



Nutrigenomika

choline

B vitamins
betaine

http://dianamagalhesdeoliveira.blogspot.cz/p/nutrigenomica.html




Nutrigenomika

* Jako priklad muzeme pouzit vcely, tedy vceli matku

a vceli délnice, obé s plné identickou genovou vybavou,
ale se vzajemnymi rozdily v metylaci gend (umlceni
exprese DNA metyl-transferazy Dnmt3), které vedou

k tomu, ze jedna vceli larva se vyviji jako vceli kralovna
a druha jako délnice

Kucharski R., Maleszka J., Foret S., Maleszka R.Nutritional Control of Reproductive Status in
Honeybees via DNA Methylation (2008). Science, 319: 1827-1830 (registration required).



Kojeni

* Kojeni ma ochranny ucinek na rozvoj obezity
| na rozvoj metabolickeho syndromu

* Exprese speciﬁck}'/ch genﬁ
(CPTa1A,SLC27A2,INSR,LEPR,FASN...) _
v bunkach periferni krve ukazuje na nizsi riziko rozvoje
iInsulinove resistence nebo rozvoje dyslipidemie
spojené s obezitou ditete

PriegoT., Sanchez J ...et al. Influence of breastfeeding on blood-cell transcript —
based biomarkers of health in children. Pediatr.Obes. 2013, Nov 26



Kojeni

Byla proto provedena studie s hodnocenim uvedenych
markru u déti kojenych a umeéle zivenych. Do studie bylo
zarazeno 237 déti ve veku od 2 do g let z 8 zemi

Vysledky ﬁrokégaly u kojenych deti vyssi expresi vyse
uvedenych genu.

U umeéle zivenych déti s nadvahou byl HOMA index
vyssi, nez u deti kojenych s nadvahou

U uméle zivenych déti s nizkou expresi
SLC27A2,FASN,PPARalfa a INSR byly vyssi hladiny
triacyglyceridu



Metabolicke programovani
a obezita

* Zmeény metylace DNA vyvolané nedostatkem ci nadbytkem
ruznych zivin (B6, vitamin A, mineralni latky, vysoky prijem
cukru) vyvolavaji expresi genu, ktere ovlivhuji energetickou
homeostazu a obezitu

® Ze souhrnu studii je zfejme, ze individualni rozdily, které se
objevuji v souvislosti s nutricné navozenymi chronickymi
nemocemi vcetneé obezity, nezavisi pouze na energetickém
prl{n_‘nvu (vydeji), ale i na zdédeném eplgen,omu a rozdilnych
utricnich (intrauterinnich) vlivech, ktere se uplatnuji pri
expresi genu
Martinez A.J. Epigenetics: Nutrients and Obezity. Journal of Nutrigenetics and
Nutrigenomics 2014, 7 (1), 6




Agouti

® Nékteré studie na zviratech dokazuji, ze strava matky je velmi dUlezita v
utvareni epigenomu jejiho potomstva

* Pokud ma mys Agouti gen zcela demetylovany, je mys zluta, je obézni
se sklonem k diabetu druhého typu a nadorovym onemocnénim

* Pokud je gen Agouti metylovany (jak je tomu u normalnich mysi) je barva
mysi hnéda a ma nizké riziko onemocnéni diabetem druheho typu,
nadorového onemocnéni .



® Ale tluste zlute mysiihubene hnedg, jsou geneticky
zcela identickeé a jen epigenetické mutace pusobi, Ze se
mysi od sebe vyrazne fenotypicky lisi

® Kdyz v pokusech krmili brezi obéezni zlutou mys stravou
bohatou na metylové skupiny, vétsina z narozenych
mladat byla hneda a zdrava a i jejich dalsi potomstvo si
neslo tyto znaky



These Two Mice are Genetically ldentical and the Same Age

While pregnant, both of their mothers were fed
Bisphenol A (BPA) but DIFFERENT DIETS:

The mother of this mouse The mother of this mouse

received a normal mouse received a diet supplemented

diet with choline, folic acid,
betaine and vitamin B12

Photo courtesy Randy L. Jirtle, PhD

® Kdyz byly tyto mysi krmeni Bisfenolem A(BPA),
slouceninou pouzivanou drive k vyrobe plastu, tak
BPA béhem raného vyvoje zpUsobil snizenou
metylaci genu Agouti a mysi byly opet zlute, tluste
a s vyssim rizikem diabetu druhého typu ...

® Po pridani stravy bohate na metylove skupiny,
byly potomci takto postizenych mysi opéet zdravejsi

Dolinoy D.C., Huang D., Jirtle R.L. (2007). Maternal nutrient supplementation
counteracts bisphenol A-induced DNA hypomethylation in early development.

PNAS, 104: 13056-13061



A proc jen mysi

Mother - 1st generation
Fetus - 2nd generation

Reproductive cells - 3rd generation

://learn. enetlcs utah.edu/content/epigenetics/
heritance/



A proc jen mysi ?

Musime trochu opravit tvrzeni, ze napr. kardiovaskularni
nemoci jsou jen o nasem chovani

Pribyvaji dUkazy, ze nas zdravotni stav ovlivnuje i chovani
nasich rodicu

Takze mUze byt pravdiva véta, ze za mnohé negativni stavy
v nasem zivoté vlastné mohou nasi rodice, jejich chovani
Ci prostredi ve kterém zili

A mozna, ze za to mohou i jejich rodice ?



Takze hura na vhodne doplnky

Methionin - sezam, Spenat, ryby, orechy - syntéza SAM

Kyselina listova - slunecnicova semena, listova zelenina, vnitfnosti, jatra,
drozdi - synteza methioninu

Vitamin B12 - maso, ryby, jatra - syntéza methioninu

Vitamin B6 - maso, celozrnne vyrobky, zelenina, ofechy - synteza
methioninu

SAM:-e (s-adenosyl-methionin) - doplnék stravy, v potravinach nestabilni -
primarni darce metylove skupiny

Cholin - vejce, jatra, soja, maso - darce metylovych skupin SAM
Resveratrol - Cervené vino- odstranuje acetylové skupiny s histon0
Genistein - soja a produkty z ni - zvysuji metylaci DNA, prevence rakoviny



Takze ...

® Ale neni vSechno zlato co se ....
® Tak jednoduche to zase neni

* U nekterych nadord je tak potlacena transkripce tumor-
supresorovych genu v dusledku DNA metylace a tim je
ovlivnéna regulace bunecneho cyklu

® Takze pokud se podari tyto geny opet exprimovat, jevi se to
jako vhodna cilena terapie nadord

® Mnohé studie ukazuji vsak ukazuji na opacny efekt téchto
latek ve stravé (otazka davky a vzajemné interakce)



Studie co ukazaly opak
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| Studie CARET
J Matl Cancer Inst. 1996 Mo 6;55(21):1550-9. n e p ro ka’ Za I a

Risk factors for lung cancer and for intervention effects in CARET, the Beta-Carotene and Retinol Efficacy Trial.

pozitivni efekt
dodavanych

BACKGROUND: Evidence has accumulated from observational studies that people eating more fruits and vegetables, which are rich in beta-carotene 7 t 4 ° b t

{a violet to yellow plant pigment that acts as an antioxidant and can be converted to vitamin A by enzymes in the intestinal wall and liver) and retinol VI a m I n U e a =

{an alcohol chemical form of vitamin A), and people having higher serum beta-carotene concentrations had lower rates of lung cancer. The Beta-

Carotene and Retinol Efficacy Trial (CARET) tested the combination of 30 myg beta-carotene and 25,000 U retinyl palmitate (vitamin A) taken daily L] 4

against placebo in 18314 men and women at high risk of developing lung cancer. The CARET intervention was stopped 21 months early because of ka rote n Vlta m I n A)
clear evidence of no benefit and substantial evidence of possible harm; there were 28% more lung cancers and 17 % rmore deaths in the active I/ I
intervention group (active = the daily combination of 30 my beta-carotene and 25 000 U retinyl palmitate). Promptly after the January 18, 1996,

7
announcernent that the CARET active intervention had been stopped, we published preliminary findings from CARET regarding cancer, heart disease, I | d k b |
and total mortality. a e Vys e y y y

PURPOSE: We present for the first time results based on the pre-specified analytic method, details about risk factors for lung cancer, and analyses

of subgroups and of factors that possibly influence response to the intervention. d O kO n C e h O r§ I’ n eé
/

METHODS: CARET was a randormized, double-blinded, placebo-controlled chemoprevention trial, initiated with a pilot phase and then expanded 10-

fold at six study centers. Cigarette srnoking history and status and alcohol intake were assessed through participant self-report. Serum was collected

from the participants at base line and periodically after randomization and was analyzed for beta-carotene concentration. An Endpoints Review

Committee evaluated endpaint reports, including pathologic review of tissue specimens. The primary analysis is a stratified logrank test for b e Z S U p | e m e n ta C e
intervention arm differences in lung cancer incidence, with weighting linearly to hypothesized full effect at 24 months after randomization. Relative

risks (RRs) were estimated by use of Cox regression models; tests were performed for quantitative and qualitative interactions between the

intervention and smoking status or alcohol intake. O'Brien-Fleming boundaries were used for stopping criteria at interim analyses. Statistical
significance was set at the 03 alpha value, and all P values were derived frarm two-sided statistical tests.

RESULTS: According to CARET's pre-specified analysis, there was an RR of 1.36 (95% confidence interval [CI] = 1.07-1.73; P = .01) for weighted
lung cancer incidence for the active intervention group compared with the placebo group, and RR = 1.59 (85% Cl=1.13-2.23; P = .01) for weighted
lung cancer mortality. All subgroups, except former smokers, had a point estimate of RR of 1.10 or greater for lung cancer. There are suggestions of
associations of the excess lung cancer incidence with the highest quartile of alcohal intake (RR = 1.99; 95% Cl = 1.28-3.09; test for heterogeneity of
RR arnong guartiles of alcohol intake has P = .01, unadjusted for multiple comparisons) and with large-cell histology (RR = 1.89; 95% Cl = 1.09-3.26;
test for heterogeneity among histologic categaries has P = 35 but not with base-line serum beta-carotene concentrations.




Studie co ukazaly opak

The NEW ENGLAND
JOURNAL of MEDICINE

ARTICLES & MULTIMEDIA ~ ISSUES ~ SPECIALTIES & TOPICS = FOR AUTHORS *

ORIGIMNAL ARTICLE

The Effect of Vitamin E and Beta Carotene on the Incidence of Y i
Lung Cancer and Other Cancers in Male Smokers Th e A lp h a TOCOp h er OII
Beta-Carotene Cancer
Share: n R ﬁ lin ]+ "
Abstract Article References Citing Articles (1773) Letters Preven t’on (A TB C)
Previous studies have suggested that higher intakes of vitamin E (alpha-tocopheral) and beta n e p ro ka, Za I a efe kt a

carotene may be associated with & reduced risk of lung cancer. In particular, epidemiologic studies
have linked the intake of vegetables rich in beta carotene with a lower risk of cancer (especially lung

Tocopheral, Beta Carotene Cancer Prevention Study was a randomized, double-blind, placebo-

secandary outcome of interest was the incidence of other cancers. Lung cancer was deemed a o o - 5 o
particularly appropriate target for this tral because of its high incidence, its generally poor d k )
prognasis, and the existence of a well-defined high-risk population fi.e., smokers)i®. In this report we n a O rU I rva Ce n I U
describe the initial overall results of the study, which was conducted in Finland as a joint project of

. 7 .
the Mational Public Health Institute of Finland and the U5, Mational Cancer Institute. I nte rve n Ova n e S kU pl ny

METHODS

Study Design

The rationale, design, and methods of the study, the characteristics of the participants, and the
measures of compliance have been described in detail elsewhere®. Briefly, the participants (n =
29.133) were male smokers who were 50 through 63 years old at entry; they were recruited from the
total male popualation of this age group in 14 geographic areas in southwestern Finland (n=

290 A0B). The participants were randomly assigned to one of four supplementation regimens: alpha-
tocopherol alone (n=7286], alpha-tocopheral and beta carotene (n = 7278), beta carotene alone {n

7 -7
cancer) and have suggested that certain micronutrients are inhibitors of cancer!.2. The Alpha- d O ko n Ce Vys I ed ky U kaZUJ | n a
controlled primary-prevention trial undertaken to determine whether supplementation with alpha- h i H ( M b k
tocopheraol, beta carotene, or both would reduce the incidence of lung cancer in male smokers, A Z O rse n I StaVU VySSI Vys yt



Takze co dal

® CR-minimalni doporucena davka je 600 g zeleniny a
ovoce (pomer 2:1)

® Zeleninaitepelné upravena

° Ale...

Kolik zeleniny jste snédli vCera za cely den (ale pravdu !)



Potravinove doplnky

® Malé mnozstvi a v pfirozenych kombinacich

® Vyuzivat prirozeneé zdroje z okoli ... kira stromu z hloubi
pralesa je jiste velmi zajimava, ale co to udela s nasi
genetickou vybavou ?



Potravinove doplnky

® Ale vitaminy a prvky, které nepostradaji dalsi potrebne
kofaktory (prekursory...)

® Opravdu ?

® Scorbut (kurdéje) — nedostatek vitaminu C, ale pouha
terapie syntetickym vitaminem nemoc zcela nevyléeci a je
nutné podavat vitamin C z prirozenych zdroju ... pro¢ ?



Recept na vecne mladi ?

® Pravidelny priméreny pohyb ( doporuceno 7-10 tis.krokd
za den)

® Neindukovat stresove faktory
(koureni, alkohol, obezita ....)

® Strava na urovni cca 60% stavajiciho prijmu

® Primérené mnozstvi potravinovych doplnkd — Siroké
spektrum v malych davkach z prirozenych zdrojU
(ovoce, zelenina...)



Dekuji za pozornost




