-
Doplnky stravy: od vyzkumu, ey
res legislativu, k praxi 5EZ;D,,E£/VA
e P VYZIVA

17. ¢ervna 2026 + VSCHT Praha

Pripravky na bazi ostropestice marianského -

ochrana jater nebo skryté riziko?

prof. Ing. Milena Stranska, Ph.D.,
Ing. Nela PrGsova, Ph.D.,
Ing. Zbynék Dzuman, Ph.D.,
prof. Ing. Jana Hajslova, CSc.

6 Ustav analyzy potravin a vyzivy
VSCHT PRAHA



OSTROPESTREC MARIANSKY (Silybum marianum L.)

Ostropestrec je oficialné uznana léciva rostlina v EU
Evropska Iékova agentura (EMA) ma pro plody ostropestice zpracovanou
oficialni monografii a uznava jejich tradi¢ni pouziti k podpore jaternich funkci

National Center for
Complementary and
Integrative Health

o Ostropestrec patri mezi nejrozsirenéjsi
FUROTEAN MEPICIND ADENGY hepatoprotektivni bylinné produkty (NIH)
Milk Thistle

Committee on Herbal Medicinal Products (HMPC)
Common Names: milk thistle, Mary thistle, holy thistle

European Union herbal monograph on Silybum marianum Latin Names: Silybum marianum, synonym Carduus marianus
(L.) Gaertn., fructus
Final Background

= Milk thistle is a tall plant with large purple flowers that is native to Europe. It was
introduced into North America by early colonists.

= The main constituent of milk thistle extract is silymarin, a mixture of compounds.

= Historically, milk thistle was used for liver disorders and to increase breast milk
production.

= Milk thistle is promoted as a dietary supplement for liver disorders, diabetes, and other
conditions.
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l OSTROPESTREC MARIANSKY (Silybum marianum L.) -
VYZNAMNY SEGMENT GLOBALNIHO TRHU

(%), Growth Rate by Region, 2026 - 2031

@& / Reports / Food and Beverage / Dairy and Dairy Products / Milk Thistle Market

Milk Thistle Market : Global Industry Analysis 2016 - 2025 and Opportunity
Assessment 2026 - 2036 o
Milk

Thistle Market

is segmented by S

Milk Thistle Market is segmented by Form (Capsule, Powder And Granules, Ligu
Distribution Channel (Online, Pharmacy Stores, Hypermarkets And Supermarke
(Liver Health Support, Digestive Health, Antioxidant Support, Skin Health, Meta
2026 to 2036.

Key Takeaways, Market Size, and Forecast
* 2026 Market Size: USD 119.9 million
e 2036 Market Size: USD 271.1 million
* Compound Annual Growth Rate (CAGR): 8.5% from 2026 to 2036

¢ Absolute $ Opportunity: USD 151.2 million between 2026 and 2036

¢ Leading Form Segment: Capsule
Whole or Powder And

« Capsule Share in 2026: 46.0% Bia it dceaatls el Liquid Extract Capsule Specialty Oils

* Fastest-growing Country: China
* China CAGR: 5.3% through 2036

Historical Data Covered: 2016 - 2025 | Base Year: 2025 | Estimated Year:
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OSTROPESTREC MARIANSKY — zPUSOBY TECHNOLOGICKEHO
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Bioaktivni slozka ostropestrce - silymarin

Silymarin = extrakt semen ostropestrce
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Analyza silymarinovych flavonolignanu pomoci ultra-uéinné
kapalinové chromatografie a hmotnostni spektrometrie (LC-MS)
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| SILYMARIN — BIOLOGICKE EFEKTY

BIOLOGICKY EFEKT A LECEBNY UCINEK

= QOvlivnéni metabolismu fosfolipidi = zpevnéni struktury bunééné membrany hepatocytu, omezeni priniku
toxinu do bunky, a zaroven prevence Uniku komponentl (napf. transamindz) z porusenych jaternich bunék

= Stimulace aktivity jaderné RNA polymerazy | = zvySeni syntézy ribozomalni RNA a ribozomalnich bilkovin, tedy
stimulace regenerace jater a neogeneze hepatocytu

* |Inhibice lipoxygenazy - naruseni peroxidace lipidd, redukce poskozeni bunéénych membran, iniciace produkce
»pravych antioxidantti“ (antioxidacnich enzym a bilirubinu)

PrestoZe in vitro / in vivo studie potvrzuji pfiznivy ucinek silymarinu, z klinického hlediska
nebyla jeho ucinnost jednoznacné prokazana

Results from clinical trials of milk thistle for liver diseases, such as alcohol-related liver

disease, hepatitis B and C, non-alcoholic fatty I|ver.d|sease, and liver p.roF)Iems caused
by cancer chemotherapy, low oxygen levels, or toxins have been conflicting or too

m National Genterfor = i nited to allow conclusions to be reached. Two studies funded by the National Center

Complementary and f I . Ith h .
Integrative Health or Complementary and Integrative Health - one on hepatitis C and one on non-

alcoholic steatohepatitis (a progressive form of fatty liver disease) - did not show
benefits from supplementation with the milk thistle extract silymarin.
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MOZNE DUVODY ,,NEUCINNOSTI PRIPRAVKU NA BAZI
SILYMARINU

= Nestandardizované metody hodnoceni terapeutické ucinnosti

= Nedostatecna definice silymarinu v pripravcich ruzného typu — rGizné
zastoupeni jednotlivych slozek s rliznou biologickou aktivitou ???

= Pritomnost kontaminantu ???
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Mozné priciny kontroverznich vysledku klinickych studii ?

V4

= Variabilni profil flavonolignanti

Sledovani obsahu komponent silymarinového komplexu v doplncich stravy:
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Fenclova, M., Novakova, A., Viktorova, J., Jonatova, P., Dzuman, Z., Ruml, T., Kren, V., Hajslova, J., Vitek, L., Stranska-Zachariasova, M.: Poor chemical and
microbiological quality of the commercial milk thistle-based dietary supplements may account for their reported unsatisfactory and non-reproducible clinical
outcomes (2019) Scientific reports, 9 (1), p. 11118, Q1




Mozné priciny kontroverznich vysledku klinickych studii ?

= Variabilni profil flavonolignanu

Review

Chirality Matters: Biological Activity of Optically Pure Silybin
and Its Congeners
doi.org/10.3390/ijms22157885

Vladimir Kf¥en

e Qe
HO O "“©:O OCH, HO O . ‘&O OCHs
OH OH OH OH

o Silybin B

f’:“x‘r’

Silybin B
J (- ] J230

Prof. Vladimir Kren

Zcela odlisna biologicka aktivita
jednotlivych komponent silymarinu,
dokonce i jednotlivych stereoizomert

Vyjadrovat silybin A a silybin B jako
sumu (silibinin) neni vhodné

10
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Mozné priciny kontroverznich vysledku klinickych studii ?

Vd

= Variabilni profil flavonolignanti

) doi.org/10.1155/2019/6026902
Research Article

Isolated Silymarin Flavonoids Increase Systemic and Hepatic
Bilirubin Concentrations and Lower Lipoperoxidation in Mice

Vladimir Kfen ©®,? Lucie Muchova @," and Libor Vitek @'

Jakub Suk,' Jana Jasprova,' David Biedermann,” Lucie Petraskova,” Katefina Valentova (9,

Prof. Libor Vitek

Pouze ~ 2,5% z celkového
silymarinu

2,3-Dehydrosilybin A
MW: 480.42 (C,;H,,0,,)

= Minoritni flavonolignany (2,3-dehydrosilybin A/B) vyznamné

zvysuji koncentrace bilirubinu (endogenni antioxidant), ¢imz

[ "4 ors . 3 Vé (L3 4 4 N &4 rNv 4 O
snizuji oxidativni stres v jatrech, a to v mnohem vetsi mire, nez ‘ jAOH
0.2

majoritni silibin A/B

= 2,3-dehydrosilybin A biologicky mnohem ucinnéjsi nez
2,3-dehydrosilybin B
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MOZNE DUVODY ,,NEUCINNOSTI PRIPRAVKU NA BAZI
SILYMARINU

= Nestandardizované metody hodnoceni terapeutické ucinnosti

= Nedostatecna definice silymarinu v pripravcich razného typu — ruzné
zastoupeni jednotlivych slozek s rlznou biologickou aktivitou ???

= PFitomnost kontaminantu ???

MYKOTOXINY / TROPANOVE ALKALOIDY
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Legislativhe regulované mykotoxiny

Narizeni komise EC 2023/915
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Mykotoxiny v procesu hodnoceni rizika

»,Nové“ mykotoxiny — dusledek klimatickych zmén

elsam

EUROPEAN FOOD SAFETY AUTHORITY
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www.nature.com/scientificreports vg C H T P RAHA

...26hmiIkc:::c\istle-bba;edhdietary s:lpplen:]ents ) SCIENTIEIC
purchased from both the U.S. and Czech markets REPORTS ...large numbers and high
between 2016 and 2017... natureresearch

concentrations of

mycotoxins and several pesticides,
as well as the substantial presence

of microbiological contamination...

OPEN Poor chemical and microbiological
quality of the commercial milk
thistle-based dietary supplements

™ may account for their reported
Published online: 31 July 2019 .
unsatisfactory and non-
reproducible clinical outcomes

Marie Fenclova(’*, Alena Novakova’, Jitka Viktorova?, Petra Jonatova®!, Zbynek Dzuman?,
Tomas Ruml?, Vladimir Kren?, Jana Hajslova®, Libor Vitek ()* & Milena Stranska-Zachariasova*

National Center for What Do We Know About Safety?

Complementary and Concerns have been raised about poor chemical and microbiological quality

Integrative Health of milk thistle dietary supplements sold in the United States and other
countries. Some products have been found to contain amounts of silymarin
substantially different from what’s stated on the label or to be
contaminated with pesticides, microorganisms, or mycotoxins (harmful
substances produced by molds or other fungi).
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l MYKOTOXINY - PROC V OSTROPESTRCOVYCH DS?

* Nerovnhomeérné dozravani
* Priopozdéné sklizni jsou
nazky dlouho vystaveny
desti a vzdusné vlhkosti

Dosouseni celych ubora nékolik dni
Az ndsledné vytiepani/vymlaceni semen a
skladovani
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I
Dalsi mozna pricina kontroverznich vysledku klinickych studii ?

= Pritomnost mykotoxint !!!!!

Sledovani obsahu mykotoxinu v doplncich stravy:
m MCPA
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30 000 W BEA
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15 000 I m/EA
I - l m DAS
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Fenclova, M., Novakova, A., Viktorova, J., Jonatova, P., Dzuman, Z., Ruml, T., Kren, V., Hajslova, J., Vitek, L., Stranska-Zachariasova, M.: Poor chemical and
microbiological quality of the commercial milk thistle-based dietary supplements may account for their reported unsatisfactory and non-reproducible clinical
outcomes (2019) Scientific reports, 9 (1), p. 11118, Q1
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Mozné priciny kontroverznich vysledku klinickych studii ?

= Pritomnost mykotoxint

Hodnoceni rizika:
TDI pro (HT2+T2) — 0,02 pg/kg b.w.

TCC pro AOH a AME —0,0025 pg/kg b.w.

TDI (tolerable daily intake) / TCC (treshold of toxicological concern)

TDI: az 1590 %
® TTC: az 467 %
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Fenclova, M., Novakova, A., Viktorova, J., Jonatova, P, Dzuman, Z., Ruml, T., Kren, V., Hajslova, J., Vitek, L., Stranska-Zachariasova, M.: Poor chemical and
microbiological quality of the commercial milk thistle-based dietary supplements may account for their reported unsatisfactory and non-reproducible clinical
outcomes (2019) Scientific reports, 9 (1), p. 11118, Q1
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SPOLECNE PUSOBENI SILYMARINU A MYKOTOXINU IN VIVO ?

- v
| o GACR
Biomolecules 2021, 11, 1723. https:/ /dol.org/10.3390 /biom11111723 ‘d‘

GRANTOVA AGENTURA CESKE REPUBLIKY

Article
The Effect of Mycotoxins and Silymarin on Liver Lipidome of
Mice with Non-Alcoholic Fatty Liver Disease 2016

Kamila Bechynska ', Vit Kosek ', Marie Fenclova ', Lucie Muchova >, Vaclav Smid *, Jakub Suk 2,
(A] KONTROLA Karel Chalupsky %, Eva Sticova 3, Kamila Hurkova !, Jana Hajslova !, Libor Vitek ** and Milena Stranska '*

(B) MYKOTOXINY
(C) SILYMARIN

(D) MYKOTOXINY + SILYMARIN
//\/\/\/\/Dj\ .

= Matrice — jatra o
= Analyza pomoci UHPLC-HRMS oo

Vyznamné markery: FAHFA" a ceramidy o
- upregulace pri expozici mykotoxiny

e s & s . *FAHFA = estery mastnych kyselin a hydroxymastnych kyselin,
- downregulace pri expozici silymarinem fatty acid esters of hydroxy fatty acids

- v
A GACR
“ - . P nl
Ustav analyzy potravin a vyZivy GRAMTOVA AGENTURA CESKE REPUBLIKY
6 VSCHT PRAHA ar

| Nové poznatky ??? 2026
\L};?l\;?i:;:ﬁn;ie a mikrobiologie
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I DOPLNEK STRAVY vs. LECIVY PRIPRAVEK

Doplnek stravy
Potravina, jejimzZ ucelem je doplnovat Latka nebo kombinace latek pouZivané za ucelem
béinou stravu o nutrienty upravy Ci ovlivnéni fyziologickych funkci
= Schvaluje MZe CR ®* Schvaluje a dohled provadi Statni ustav pro kontrolu Iéciv
" Posuzuje zdravotni nezavadnost, ne (SUKL)
Ucinnost aktivni Idtky " Registracni fizeni — indikace, kontraindikace, interakce s léky,
= Nelze deklarovat vlastnosti prevence vyhodnoceni vlivu na plod a kojence, neZadouci ucinky,
nebo lécby farmakodynamické a farmakokinetické ucinky (klinické
= Oznaéeni na obale — ,,doplnék stravy” studie), preklinické udaje vztahujici se k bezpecnosti (in vitro,
= Kontrola bezpecnosti - SZPI in vivo studie)

= Oznaceni na obale — registracni Cislo

VYSOKA SKOLA
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V4

B ANALYZOVANE LECIVE PRIPRAVKY NA BAZI OSTROPESTRCE

Metabolicky podminéna jaterni steatoza - MASLD
(Metabolic Dysfunction-Associated Steatotic Liver
Disease)
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M Ergokryptinin

MYKOTOXINY V LECIVECH NA BAZI OSTROPESTRCE
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e — M Ergometrinin

W Ergometrin

6 000

W Agroclavine

B Mykofenolova kyselina

5000

Kyselina tenuazonova

Tentoxin

4000

B Alternariol-methylether

W Alternariol

3 000

M Beauvericin

2 000 M Enniatin B1

Enniatin B

ug/kg

1000 Enniatin Al

Enniatin A

N

W Zaralenon

M Diacetoxyscirpenol
B Neosolaniol

B HT-2 toxin

o
5) |
A N |
\
\ |
8(2023/2025) |G
9(2024/2025) [T

12 (2023/2024) [N

13 (2023/2024) [N

14(2023/2024) [N
16 (2023/2025) [N

6 (2024/2024) R
15 (2022/2024) M

PA

3 (202!

4 (2023/20:

5 (2024/2024)

17 (2023/2025) [

HT-2 toxin

\18 (2023/2025) [N

<
3
)
-
S5
>
(
2
Q
<
o
g
o
S

/ 11 (2022/2023) |||
w

k 10 (2024/2025) [N

/ 7 (2022/2025)
-~
®
0Q
L
o
S

NG Lagosa

VYSOKA 3kOLA
(;HEMICKO-TECHNOLOGICKA V PRAZE
Ustav analyzy potravin a vyZivy

W Deoxvnivalenol 23



B MYKOTOXINY Vv LECIVECH NA BAZI OSTROPESTRCE

e, SUKL

VYSOK
CHEMI
u

Hodnoceni rizika:
TDI pro (HT2+T2) — 0,02 pg/kg b.w.

TCC pro AOH a AME - 0,0025 pg/kg b.w.

' TDI: az 281 %
' TTC: az 576 %
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M Ergokryptinin
M Ergokryptin
M Ergokorninin
M Ergokornin
M Ergometrinin
W Ergometrin
W Agroclavine
B Mykofenolova kyselina
Kyselina tenuazonova
Tentoxin
B Alternariol-methylether
W Alternariol
M Beauvericin
M Enniatin B1
Enniatin B
Enniatin Al
Enniatin A
M Zaralenon
M Diacetoxyscirpenol
M Neosolaniol
W HT-2 toxin
HT-2 toxin
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lTROPANOVE ALKALOIDY - PROC V OSTROPESTRCOVYCH DS?
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Durman obecny
(Datura stramonium)
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| TROPANOVE ALKALOIDY V LECIVECH NA BAZI OSTROPESTRCE
Hodnoceni rizika:

Prozatim je definovana pouze
akutni toxicita (ARfD), ale
chronicka toxicita nebyla

doposud vibec zkoumana !!!

B Scopolamine
M Atropine
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I ZAVERECNA SHRNUTI

" Problematika silymarinovych pripravkl se tyka jak dopliki stravy, tak 1éciv!

= Zasadnim problémem silymarinovych pripravku — pritomnost hepatotoxickych
mykotoxint, mnohdy na hladindch prekracujicich hranice toxikologickych limitQ a
tropanovych alkaloid

* Dlvodem omezené reprodukovatelnych vysledku klinickych studii je téz variabilita
slozeni ucinné slozky (silymarinu)

= Budouci plany:
= Publikace vysledki kontaminace léciv, komunikace s EDQM
= Mapovani kombinovaného efektu silymarinu a pritomnych kontaminantti
= Hledani efektivnich cest zmirnéni mikrobialni kontaminace a eliminace mykotoxinU
a dalSich kontaminantu za soucasného zachovani kvality suroviny

VYSOKA SKOLA 28
CHEMICKO-TECHNOLOGIC KA V PRAZE
Ustav analyzy potravin a vyzZivy
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Doplnky stravy: od vyzkumu, serie ,
res legislativu, k praxi 3EZREMA
s P VY2TVA

17. ¢ervna 2026 + VSCHT Praha

Pripravky na bazi ostropestice marianského -

ochrana jater nebo skryté riziko?

prof. Ing. Milena Stranska, Ph.D.,

milena.stranska@vscht.cz

6 Ustav analyzy potravin a vyzivy
VSCHT PRAHA
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