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ELLAGITANNINS & ELLAGICACID

CONTENT

“ 25-85 mg/100 g fresh weight

51-330 mg/100 g fresh weight %

56-360 mg/100 g fresh weight




Biological activity:Ellagitannin-
containing foodstuffs

(animal models and humans)
-Cancer M
-Diabetes

Multitarget action (antioxidant,

-Cardiovascular anti-inflammatory, anticarcinogen...),

. : BUT...
-Alzheimer’s
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Are ellagitannins or ellagic acid the real
active molecules in vivo?




METABOLISM OF ELLAGITANNINS (What do we know?)
Ellagitannins
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The Urolithins
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ABSORPTION AND METABOLISM O ,
ELLAGITANNINS (Key points) L

Ellagitannins are not absorbed but
hydrolyzed to yield ellagic acid.

,-.1

Ellagic acid is very poorly absorbed and AR
mainly metabolized by gut microbiota to ' 1‘ /
yield urolithins. '

Human subjects can be divided into high,
and low-urolithin producers (due to their
microbiota)

Urolithins can reach high micromolar
concentrations in the colon (aglycones) and
in the bloodstream (glucuronides)
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TRADITIONAL CHINESE MEDICINE
-Lower stomach and duodenum ulcers
-Abdominal pain

-Menstrual pain and postpartum
infections




POMEGRANATE EXTRACTS IN INFLAMMATORY BOWEL
DISEASE (IBD): The role of urolithins
Fisher 344 rats

Chronic inflammation increases CRC risk in IBD patients

25 days
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20 days i S days
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/ -Histological analyses
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- © -
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Larrosa et al. (2010). Anti-inflammatory properties of a pomegranate extract and its metabolite
urolithin-A in a colitis rat model and the effect of colon inflammation on the phenolic
metabolism. J. Nutr. Biochem. 21, 717-725.



Histological analyses of colon samples
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v'PE and Uro-A protected colon from tissue damage

Larrosa et al. (2010). Anti-inflammatory properties of a pomegranate extract and its metabolite
urolithin-A in a colitis rat model and the effect of colon inflammation on the phenolic
metabolism. J. Nutr. Biochem. 21, 717-725.



Inflammatory markers in colon mucosa ! :i =

Prostaglandins (PGE,), Nitric Oxide (NO)

Pomegranate

N extract (PE) Prostaglandin synthase (mPGES)
Inducible Nitric Oxide synthase (iNOS)

Gene expression and protein level

Cyclooxygenase-2 (COX-2)

v'PE and Uro-A decreased NO and prostaglandins by
downregulating the enzymes involved in their synthesis

Larrosa et al. (2010). Anti-inflammatory properties of a pomegranate extract and its metabolite
urolithin-A in a colitis rat model and the effect of colon inflammation on the phenolic
metabolism. J. Nutr. Biochem. 21, 717-725.



Effect of PE and Uro-A on gut microbiota

—@— DSS group
—O— DSS-PE group
9.5 —w— DSS-UROA group

25 davs 5]

v'Both PE and Uro-A modulate gut microbiota by
increasing bifidobacteria, lactobacilli and clostridia and
decreasing enterobacteria growth

z | ] |
v'The first in vivo evidence of gut microbiota modulation
by pomegranate. Uro-A critically contributes to this effect.
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\/Gut microbiota could be involved in the anti- mflammatory
effects observed
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Larrosa et al. (2010). J. Nutr. Biochem. 21, 717-725. Days



Effect of DSS on pomegranate polyphenols metabollsm

Larrosa et al. (2010). J. Nutr. Biochem.

21, 717-725.
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Gene expression in colon mucosa
(transcriptomic)

wissd | Affymetrix: Approx. 22,000 human genes

Differential expression at least 2-fold, P<0.001
(colon mucosa)

DSS-PE vs DSS DSS-UroA vs DSS

Down-regulated
probes

Up-requlated probes

2,057 genes 6,995 genes

\'IG_W/Common genesl

v'Both PE and Uro-A modulate gene profile of colon mucosa

Larrosa et al. (2010). J. Nutr. Biochem. 21, 717-725.



Functional analysis (top ten). (Ingenuity Software)

Pomegranate extract (PE) Urolithin A
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Pomegranate juice and prostate cancer: Could urolithins be
behind these effects? The human prostate as target organ

63 PATIENTS with BPH or PCa
Fasting
3 INTAKES (three days, one per day) (18h)

N <

Control n =30

W > Prostate
=14 >Sur ery )
[;?34'% n Walnuts 35g/day gery samples
ﬂ' EJ.’L
., g n=19 Pomegranate juice (200mL/day) l
RS g HPLC-MS-
l MS
Blood and > HPLC-MS.MS < Blood and
urine LC-MS-MS < urine samples
samples
(baseline)

Gonzalez-Sarrias et al. (2010). Occurrence of urolithins, gut microbiota ellagic acid-derived
metabolites, in the human prostate gland upon consumption of walnuts and pomegranate
juice. Mol. Nutr. Food Res. 54, 311-352.



Analyses of human prostates

- High interindividual variability

- Metabolites in 8 prostate samples (high urolithin producers): 24% of patients
- Uro-A glc: 6 samples (0.5-2 ng/g tissue) 2> UV, MS, MS/MS

- Uro-B glc: 2 samples 2> MS and MS/MS

- Dlmetﬁt&rj gslﬁaglc acid (DMEA): 4 samples = MS and MSHW#S:ily®
|

viNns 1.0

No correlation was observed between type of tissue
(prostate cancer or benign hyperplasia) and metabolites

detection
1250 By o i
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Metabolites were detected at very low concentration:
Fastlng period before the surgery?
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Gonzalez-Sarrias et al. (2010). Occurrence of urolithins, gut microbiota ellagic acid-derived metabolites,
in the human prostate gland upon consumption of walnuts and pomegranate juice. Mol. Nutr. Food Res.
54, 311-352.




Analyses of rat prostates: Influence of the
fasting period

Sacrifice
. |
In both groups, urolithin A glucuronide was only detected In
rats with free access to feed, with no fasting period

| |

Consumption for three days Sac[ifice

Urolithins (mainly Uro-A glucuronide) can reach the human

prostate upon ingestion of ellagitannins-rich foodstuffs
| T T =y

These metabolites could be involved in the protective effects
of pomegranate juice intake against prostate cancer

T =S VTS VIS

Uro-AI

|
(Without fasting) The presence of higher urolithins levels
cannot be discarded in the human prostate

Gonzalez-Sarrias et al. (2010). Occurrence of urolithins, gut microbiota ellagic acid-derived
metabolites, in the human prostate gland upon consumption of walnuts and pomegranate
juice. Mol. Nutr. Food Res. 54, 311-352.
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UROLITHINS: MULTITARGET MOLECULES
PRODUCED BY THE GUT MICROBIOTA
(anti-inflammatory, cancer cell regulation....)

REGULATION OF GENE EXPRESSION: HIGH CONCENTRATION
-tumor suppressor genes, IN THE GUT
-transcription factors,

-COX-2, mPGES-1, iNOS...... HIGH BIOAVAILABILITY
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MICROBIOTA Nl Nyl THE HUMAN PROSTATE
\ » td AS TARGET ORGAN

|

INHIBITION OF PROSTAGLANDIN E2
AND NO SYNTHESIS




Urolithins as an iceberg: A long way to go for this
emerging topic...

Identification of the microbiota involved in
urolithins production

To study in depth the role of urolithins in
colon inflammation and cancer: Many
important markers

‘Systemic’ effect of urolithin conjugates:
cardiovascular, other cancers....

Metabolism of ellagitannins in very low
urolithin producers: What happens? Toxicity?
Other effects?




Acknowledgements

® 1

Colléborations: Hospital V. Arrixca, Univ. Complutens-Madrid, Univ. Murcia, Hospital
Reina Sofia, Veterinary Hospital (Murcia)

CEBAS-CSIC

»J.C. Espin de Gea
»F. Tomas-Barberan
»M. T. Garcia-Conesa
»A. Gonzalez Sarrias
»M.J. Yariez

»M. Azorin

> F. Vallejo

»J.A. Giménez

»J. Tomé-Carneiro
»B. Cerda

»R. Gonzalez Barrio



UROLITHINS: Multitarget molecules produced by the gut

microbiota
REGULATION OF GENE EXPRESSION: HIGH
-tumor suppressor genes, CONCENTRATION IN
-transcription factors
N THE GUT
-COX-2, mPGES-1, iNOS...... HIGH BIOAVAILABILITY
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