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Types of fermented beverages

Fermented beverages include those that utilize grains (beer, rice wine,
maize-based beverages), fruit (wine), tea (kombucha), and milk products
(fermented mare’s milk, kefir).

Nigori, or unfiltered sake
https://en.wikipedia.org/wiki/Sake

Chicha de jora is a corn beer
https://en.wikipedia.org/wiki/Chicha_de_jora



Fermented (alcoholic) beverages from around the world
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Alternative metabolic routes following glycolysis

Yeasts produce ethanol as the main fermentation product, and the main
fermentation product of lactic acid bacteria is lactic acid. Fermentation by
yeast is primarily an anaerobic process converting sugars, such as glucose, to
other compounds like ethanol, while producing energy for the
microorganism.

Glucose

A budding yeast cell is shown with the aerobic and anaerobic metabolic pathways following
glycolysis. The nucleus (black) and mitochondrion (red) are also shown.
© 2010 Nature Education All rights reserved.



Drinking Data Shows U.S. at the Top by Volume, but Europe Dominates
Per Capita - US News & World Report

Findings Need Replication

Who drinks the
most beer?*

Czechs and Austrians are
the top beer-loving countries

Who drinks the
most wine?*

Vatican is still unbeatable

234.8 s Czech

73.8 I Vatican

—® 170.3 === Austria

¢ 167.6 ™= Germany
» 161.8 &= Estonia

e 155.6==m Poland
— 155.30 | Ireland

46.4 B Andorra

442 B France

43.6 &5 St. Pierre & Miquelon
43.3 ™" Slovenia

42.6 == Croatia

e
41.5 3¢ Macedonia

—» 40.9 @ Portugal
— 40.4 + Switzerland
39.9 ‘D Norfolk Island

— 10.4 =B USA at 56th

T

e 135.7 == Croatia
“—* 135.1 mam Venezuela
l—o 133.0 <= Finland

131.4 0 B Romania
121.8™ USA at 14th

*No. of 633-ml beer bottles consumed *Liters consumed per person in 2012
per person in 2012 (Kirin Holdings) (Wine Institute)

comparecamp Author: Robin Renford Designed by: comparecamp.com Author: Chris Sibbet

http://www.usnews.com/news/blogs/data-mine/2014/10/02/drinking-data-
shows-us-at-the-top-by-volume-but-europe-dominates-per-capita
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Wine making process schematic.

Saccharomyces cerevisiae

Fresh grapes Add veast and sulfite Add malic acid-lactic

|

. Alcoholic fermentation

Remove the bad Remove the stems Separanon AL P ﬁ (Ianf\ Lees

Su ernatant
Remove the bran P

Solid waste

Wang R, et al. PLoS One. 2015; 10(2): e0116690.



Microbial terroir for wine grapes

Diagrammatic representation of some of characteristic bacteria and fungi known to show
associations withthe different tissues of Vitis vinifera.

Jack A Glbert ot al. PNAS 2014;111:56

S2014 by Netiorsi Agemy ofSaenes

Significance

We demonstrate that grape-associated microbial biogeography
is nonrandomly associated with regional, varietal, and climatic
factors across multiscale viticultural zones. This poses a para-
digm shift in our understanding of food and agricultural sys-
tems beyond grape and wine production, wherein patterning
of whole microbial communities associated with agricultural
products may associate with downstream quality characteristics.
Elucidating the relationship between production region, climate,
and microbial patterns may enhance biological control within
these systems, improving the supply, consumer acceptance, and
economic value of important agricultural commodities.

Nicholas A. Bokulich et al. PNAS
2014:111:E139-E148



Components of Wine

Yeast is integral to crafting complex wines
from simple, sugar-rich grape juice. Grape

b : juice is converted into wine by the action of

e e wine yeast. Some wine components are

+  Oxygen

* Mneral : wholly generated by veast as part of

+ Sulfur compounds

A metabolism while others are essentially
created by the grapevine. The large
number of compounds synthesized or

modified by wine yeast have a major impact

on wine quality and style---possibly also on
health and disease

« lartaric acid
+ malic acid

+ Phenolics

Pretorius IS, et al. Bioeng Bugs. 2012 May 1; 3(3): 147-156.

Estimates of typical gross composition
(percentage weight). *Phenols constitute the
major compositional difference between red

and white table wines. Water and ethanol
content 1s similar for both types of wine
(87% and 10%, respectively).

I R S
0.7
0.6
0.25 0.25
0z
| I I l 0,01 et
=3

Glycerol Acids Ph | 5

Amino acids Yhenols® JUgars

0 e
i 002 9,01 0.01 0.01
Fats

Vitamins

Cordova AC, et al., IntJ Angiol. 2009 Autumn; 18(3): 111-117.



The phenolic content in wine

Phenolic compounds in wine a large group of several hundred
chemical compounds that affect the taste, color and mouthfeel
of wine.

These compounds include phenolic acids, stilbenoids,
flavonols, dihydroflavonols, anthocyanins, flavanol monomers
(catechins) and flavanol polymers (proanthocyanidins).
Broadly separated into two categories, flavonoids and non-
flavonoids.

Flavonoids include the anthocyanins and tannins which
contribute to the color and mouthfeel of the wine.

The non-flavonoids include the stilbenoids such as resveratrol
and phenolic acids such as benzoic, caffeic and cinnamic acids.

Garrido J & Fernanda Borges F. Food Res Intern. 54:1844-1858, 2013.

https://en.wikipedia.org/wiki/Phenolic content in wine
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Evolution of anthocyanins in aged red wines

M — anyiumpignent | +— M

Flavan-3-ol
Aldehyde

Flavan-3-ol

Aldehyde

Polymerization
Acetaldehyde / \ Hydroxylcinnamic acid/Vinylphenol

M Vitisin B Dyfivie Hydroxyphenyl-Pyranoanthocyanin (Pinotin) J
acid

Acetoacetic acid

Acetone ‘ v ‘ Vinylflavanol

Methyl-Pyranoanthocyanin Carboxy-Pyranoanthocyanin (Vitisin A) Flavanyl-Pyranoanthocyanin J

J

7
l Vinylflavanol \ .
H>0 inylphenol Methyl-pyranoanthocyanin

Pyranone-Anthocyanin (Oxovitisin) i ) Pyranoanthocyanin Dimer J

J

He F, et al. Molecules 2012, 17, 1483-1519;




Bioactive Phenolics in Wine

resveratrol

Rossi T, et al. Pol Arch Med Wewn. 2014;124(12):713-22

Analysis of red wine originating from diverse countries show
variation in ranges of resveratrol concentrations of up to 6.8 mg/ L.

Wenzel E & Somoza V. Mol Nutr Food Res. 2005 May;49(5):472-81.

Biological Response to Resveratrol:

The lower end of supplementation tends to be for cardiovascular health, insulin
sensitivity, and longevity for individuals who are otherwise unhealthy is 5-10 mg daily.
For persons who are otherwise healthy, dosages between the range of 150-445 mg have

been used (with no clear indication for what is the optimal dose).
Supplementing for cerebral blood flow requires a dose in the 250-500mg range whereas
supplementation for aromatase inhibition requires 500 mg as well.
http://examine.com/supplements/Resveratrol/
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Data from several relevant reviews about levels of polyphenolic
metabolites in plasma and urine after wine or beer consumption in
adults suggest variability

ain polyphenclic metabolites described in literature from wine and beer.

. No. Urine Plazma
Polyphenol metabolite Doze per day subjects Urinary excretion Tmax (h) Mean Concentration
35 mg (120 mL) g il 0,091 wmol'L
Catechin 35 me (120 ml) 9 32 0.077 pmelT
15 me (120 mL) 9
(+)-Catachin 120 mL 9
3-O-Methvleatechin 120 mL 9
6
&

%108 of mtake

1.5%3.1% of intake’12 h
(1L016% of intzked h 00014 pmel T

3 0.007-0.027 prmalL

Total anthocyanins 218 mz (300 mL}
Malvidin 3-gle 68 me (500 mL)
08-182Tmge
{100, 200, 300 ml}
1.8 mg (200 mL) 003700060 pmel T
55 pks ow 12 0084 wmolL
5 mLks b
500 mL 10 0.05-0.07 pmolL.
Ferulic acid 500 mL 10 .11 pmol T
4-Hydroxyphenylacetic acid 500 mL 10 1.4-1.17 pmelT
Vamllic acid 500 mL 10 0.11 pmol L
p-Coumaric acid 500 mL 0205007 pmol T
. 022 GA+114-MaGA
Hydroxybanzow Gallic zcid 4 mg (300 ) + 025 3-MeGA pmelT
acids Methylgallic amid 1 47 pakg b 0.18 4-MaGA pmolL
4-O-Methylgallic acid SmLks bw
Ciz-resveratrol 3-sulfate 250 mL 221.2 mmol's creatmine
Trans-resvaratrel
3-O-glocuromide
Trans-resvaratral
4" O-glucurcmde
Cis-resvaratrol 4' sulfste 250 mL 5 9294 2 nmol’s creatinine
Trans-Fesveratrol 3-sulfate 250 mL 5 747 nmol's creatinine
Trans-Fesveratrel 4'-zulfate 250 mL 3 2 dnmol's creatinine
Cir-resvaratrol
3-O-glucuromda
Ciz-resveratrol
4'-O-glucuronide

250 mL 5 179.2 mmol/g creatinine

250 mlL 5 396 nmol'z creatimime

250 mlL 5 8935 nmol'g creatmine

250 mL 5 3558 nmol'g creatmine

Arranz S, et al. Nutrients. 2012 Jul;4(7):759-81.




The bioavailability of resveratrol is influenced by several
factors, including the food matrix

ANAIY
(LC-MS/MS)

575 ml Red Wine 0 Plasma Pharmacokmetlc‘parameters ADissolution Time for
- Mammum Concentration (C,,,) Gian Exiract Tablots
-Timeto C,,,, (ta) |

} k - Area under the Concentration-Time
iy

curve (AUC,,,.) Later absorption

- Appearancerate (C,../AUC,..,) l‘
o - Mean Residence Time (MRT,,,) A Time for the gut microbiota
PHARMACOKINETICS on the ldentlfltt:at:c;n o_f 1t7' _ to metabolize resveratrol
Resveratrol Metabolic Profile YESVOratrol Cervatives:
in HUMANS - Phase |l metabolites of ﬂ

resveratrol and piceid Accumulated excreted amounts
- trans- and cis-piceid 150000 -
- Microbial metabolites

(Dihydroresveratrol) 100000 -

2

15 Grape Extract .. Grape Extract Tablets

Mt and MRT,,, values
of all metabolites

50000 A — Red Wine ANExcretion of total

microbial metabolites at

ablets 0 - T ) 12-24h urine fraction
~x 0

Rotches-Ribalta M, et al. Pharm Res 66:375-382, 2012.




To increase resveratrol production in wines two expression vectors carrying 4-
coumarate:coenzyme A ligase gene and resveratrol synthase gene were
transformed into strains of Saccharomyces cerevisiae EC1118

Chromatogram A represents the authentic
standard of trans-resveratrol

Chromatogram B represents extracts from the
culture broth of recombinant

Chromatogram C represents extracts from the
culture broth of the negative control

Resveratrol content of the wine fermented
with engineered strains was twice higher
than that of the control, indicating that
engineered strains could increase the
production of resveratrol during wine Biotechnology Progress

. Volume 31, Issue 3, pages 650-655, 4 MAR 2015 DOI: 10.1002/btpr.2057
fermentation. http://onlinelibrary.wiley.com/doi/10.1002/btpr.2057/full#btpr2057-fig-0003
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Low concentrations of resveratrol activate AMPK and increase
markers of oxidative stress in human colorectal tissues.

Patient 1 Resveratrol (uM)

In ApcM™ mice that received a o a e S i i
high-fat diet, a low resveratrol dose suppressed

intestinal adenoma development more potently E

than did the higher dose. .

Efficacy correlated with activation of adenosine [EE_

monophosphate—activated protein kinase LE

(AMPK) and increased expression of the G e

senescence marker p21

In human colorectal tissues exposed to low
dietary concentrations of resveratrol ex vivo,
enhanced AMPK phosphorylation

and autophagy were observed.

The expression of the cytoprotective
NAD(P)H dehydrogenase, quinone 1
(NQO1) enzyme was increased in tissues
from cancer patients participating in a ‘ | | ,
[14C]-resveratrol trial. il W T ...

ScicTee
Translational
icine

C 1g 1g C 1g C 1g C 5mgb5mg

rotein carbonyl
centration (nmol/mg)

AN

t
>
>

NQO1/B-actin ratio
»
i
»
»>

Hong Cai et al., Sci Transl Med 2015;7:298ra117
Published by AAAS



Cellular and molecular mechanisms involved 1n flavonoid associated
(resveratrol) chemopreventive and angiopreventive activities

LC3-I
Eeclin-1
Atg?

IL-6
Whit/p-catein I-1p

IL-8
L TNF-a
NF-«B

' INFLAMMATION
AUTOPHAGY

L
MMP-
ANGIOGENESIS MIGRATION

VEGF
[P-catenin ': resveratrol
VE-cadherin

#.__,..-r"
APOPTDSIS

microRNAS
CELL PROLIFERATION  ,ip71, miR25, miR26a,

,,
Ii
%

pPI3K/pAKT miR92a-2, miR103-1,

Fox0 mif181a2, miR141

BIM/TRAIL/DR4/DRS,
p27KiP1

Rossi T, et al. Pol Arch Med Wewn. 2014;124(12):713-22



Effects of moderate wine consumption on different
diseases, as reported in clinical observational studies.

( CARDIOVASCULAR DISEASE |

[ CANCER |
| Risk for ischemic heart disease: Alcohol 1 risk (recognised carcinogen)
X S; sine (further?) Mixed risk impact for wine:
| Overall vascular risk: + Reduction

By al . ?lomml
- BY wine (further?) R

Atrial fdeilation: ergence in cancer types and in studies

* No datected nsk \ /

a , [ DIABETES )
OSTEOPOROSIS | g

e —

FRMN MODERATE CONSUMPTION | Risk for disease
— OF WINE —> - By alkohol

+ By alcohol + By wine (further?)
« By wine (furthar?)

| Risk for disease complicacions: microvascular
| Fractures
* Alcahol

1 BMD

+ By akohol
+ By wine (further?)
[ NEUROLOGICAL DISEASES |

} Cognitive impairment
« By alcohol
* By wine (further?)
¢ Parkinson’s disease

« By alcohol
« By wine (further?)

Several studies cannot differentiate the observed effect of wine from that
achieved by alcohol. The putative additive effect of wine has been shown with a
question mark in the figure because there are unknowns/inconsistencies.

Ana Artero, Arturo Artero, Juan J. Tarin, Antonio Cano. Maturitas, Volume 80, Issue 1, 2015, 3—13.
http://dx.doi.org/10.1016/j.maturitas.2014.09.007



Moderate alcohol consumption (wine) and adherence
to a Mediterranean dietary pattern

Table 3. Determinants of compliance with Mediterranean
diet based on multiple stepwise logistic regression analysis
in a study to analyze the variables associated with
adherence to the Mediterranean diet in adults®©

B8 OR? (95% ClI) P value

Poultry, eggs,

cheese and yogurt

h Shen J, et al. 2015.
Annu. Rev. Nutr. 35:425-49

Shen J, et al. Annu Rev Nutr. 2015 Jul 17;35:425-49.

Age: 1

Age: T2(2)

Age: T3(3)

Sex(1)
METs®/h/wk: T1
METs/h/wk: T2(2)
METs/h/wk: T3(3)
Obesity: C1
Obesity:C2(2)
Obesity:C3(3)
Alcohol: C1
Alcohol:C2(2)
Alcohol:C3(3)

1.467 (1.098-1.961)
2.162 (1.622-2.882)
0.777 (0.603-1.001)

1.233 (0.926-1.640)
1.588 (1.201-2.100)

0.794 (0.610-1.034)
0.577 (0.416-0.802)

1.342 (1.045-1.723)
1.208 (0.774-1.885)

Patino-Alonso MC, et al. J Acad Nutr Diet. 2014 Apr;114(4):583-9



Pooled curves of relative risk of fatal and nonfatal vascular events and wine
intake, extracted from 17 independent relationships using random models.:
J shaped curve versus U-shaped curve
According to a dose-response analysis, the lowest risk of CHD mortality occurs
with 0.5-2 drinks per day
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Nature Reviews | Cardiology

Fernandez-Sola, J. (2015) Cardiovascular risks and benefits of moderate and heavy alcohol consumption
Nat. Rev. Cardiol. doi:10.1038/nrcardio.2015.91



Components of Metabolic Syndrome by
glasses of wine per day.

SBP (mmHg)

g
8
R
g
=
=

Time (years) Time (years)

The strongest association between wine consumption and HDL cholesterol; the higher
the wine consumption, the higher the HDL, with all pairwise comparisons being highly

significant (p < 0.001).
Triglycerides were significantly lower for moderate wine consumers than abstinent

women (p < 0.001).
Blood pressure was higher in women who consumed more than 1 glass of wine per day

Janssen I, et al. J Wine Res. 2011; 22(2): 113—-117.



Bioactive Phenolics in Beer

Beer contains hops, which are used to add bitterness and flavor and are
also important as a preservative/antimicrobial

Table 2
Quantities of xanthohumol, isoxanthohumol and other flavonoids in different
types of beer [45].

xanthohumol
H,C CH,4

Type of beer DN M XN Other flavonoids
[(mg/L) (%) (%] (%)

US major brands

Lager/pilsner 1 0.50 847 B 95
Lager/pilsner 2 068 90.7

Lager/pilsner 3 0.40 870

Morthwest/US microbrews

Am. porter 133 459
Am_ hefeweizen 030 909
Strong ale 344 860
India pale ale 080 69.0

o Imported beers
Rossi T, et al. Pol Arch Med Wewn. 2014;124(12):713-22 mpored soat 210 784
Imported lager 004 93.0
Imported pilsner 1 0.57 E3.B
Imported pilsner 2 1.06

(ERERER
hoes L L0

The structural classes of polyphenols in beer include o

simple phenols, benzoic acid derivatives and Non-alcoholbeer 011
cinnamic acid, coumarins, catechins, di- and tri-
oligomeric proanthocyanidins, prenylated
chalcones and a- and 1so-a acids derived from hops.

Ln
=]

Zotnierczyk AK, et al. Fitoterapia. 2015 Jun;103:71-82.




The value of hops 1s attributed to their characteristic secondary metabolites; these
metabolites are precursors which are transformed during the brewing process

ISOXANTHOHUMOL- HOP FLAVONOID

HOP CONES ACTIVITY
= Wl

Proestrogenic
Antitumor
Antioxidant
Antimicrobial

Zoknierczyk AK, et al. Fitoterapia. 2015 Jun;103:71-82
Activation of proestrogens from hops (Humulus lupulus L.) by intestinal
microbiota; conversion of isoxanthohumol into 8-prenylnaringenin

&
=]

Concentration (pM)
5 & ¢

0

IR o = G (U - S A

igure 2. Transformation of [X by human fecal cultures. Samples E-L
ere incubated with 25 mg/L IX for 3 days. Results are presented as
verage (+ 50) concenfrations of IX and 8-PN recovered (n = 3). When
0 bars are displayed, no 8-PN was detected.

Possemiers S, et al. J Agric Food Chem. 2005 Aug 10;53(16):6281-8.




Cellular and molecular mechanisms involved in
xanthohumol associated chemopreventive and
angiopreventive activities

CHEMOTHERAPY-
-RESISTANCE

BCRF
ABCG2

ANGIOGENESIS f MMP-3
Akt /\ MIGRATION

NF-xB
NS xanthohumol

-n_._‘_‘_‘_-_-—'_._'_._._,.-l"'
CELL PROLIFERATION / l \/METABI]I.IEM

pPI3K/pAKT CYP450

APOPTOSIS

/
PARP
Caspases

Rossi T, et al. Pol Arch Med Wewn. 2014;124(12):713-22



Brewhouse-Resident Microbiota Are Responsible for Multi-Stage Fermentation of
American Coolship Ale

P. opuntiae
. . " ” " Crypt. keutzingii
Microbial profile of " P formentans
® R. mucilaginosa
spontaneous beer % b

® B. bruxellensis

fermentations as a target for
production control points
and quality standards for . n—
these beers. " = Methylobacterium

® Acetobacteriaceae

® S. cerevisiae/bayanus

® Actinomycetales
® [ actobacilliales

ACA fel'mentatiOn inVOlVeS % ® Enterobacteriaceae
a multiphase, core microbial
i

N " [ euc. Gasicomitatum

batch-to-batch, supporting Leuc. Mesenteroides
N ™ Streptococcus spp.
the presence of resident
brewhouse microbiota
. . * ® L. kunkeei

responSlble for conduCtlng Ly » 1 ."4 -;8 >_11 m12“36 ~49-;30.;1 >_>83u92'96 *98“99 ;36 -1;7“148-‘149”-181;-184 ® L. brevis

o
Age (wk) Pediococcus

the fermentation. EAA B A KT B A

Batch

profile, which is conserved
® Lactococcus sp.

® Lc. garviae
™ Lc. laclis
® [ lindneri

LAB-TRFLP

Bokulich NA, Bamforth CW, Mills DA (2012) Brewhouse-Resident Microbiota Are Responsible for Multi-Stage Fermentation of American
Coolship Ale. PLoS ONE 7(4): €35507. doi:10.1371/journal.pone.0035507
http://127.0.0.1:8081/plosone/article?id=info:doi/10.1371/journal.pone.0035507



http://127.0.0.1:8081/plosone/article?id=info:doi/10.1371/journal.pone.0035507

Study
D

Case-control

Kabat (1986)

Peters (1989)

Riboli,CC (1991)
Riboli,RC (1991}
Boutron-ruault,M (1995)
Boutron-ruault,F (1995)
Hoshiyama, CC (1993)
Hoshiyama, RC (1993)
Murtaugh, M (2004)
Murtaugh, F (2004)
Anderson (2005)
Omata (2008)

Crokett (2011)

Kune (2012)

Kontou (2012}
Zhivotovskiy (2012)
Subtotal {l-squared = 82.6%, p = 0.000)

Cohort

Klatsky, CC (1988)
Klatsky,RC (1088)
Gapstur,PC (1994)
Gapstur,DC (1994)
Gapstur,RC (1994)
Knekt (1999)
Pedersen,CC (2003)
Pedersen,RC (2003)
Ferran (2007)
Bongaeris (2008)
Lim (2008)

Subtotal (l-squared = 0.0%, p = 0.536)

Overall (l-squared = 73.3%. p = 0.000)

Relative

Risk (25%

1.62 (1.16
0.97 (0.66
0.84 {0.50
1.64 (1.03
1.40 (0.90
3.40 (1.40
0.50 (0.10
0.80 {0.30
1.14 (0.92
0.98 (0.68
1.25(0.76
0.98 (0.65
0.85 (0.70
1.75(1.28
0.54 (0.27
9.24 (5.14
1.29 {1.00

1.10 (0.56
2.06 (0.68
1.02 (0.55
1.04 (0,63
1.39 (0.76
1.39 (0.68
1.03 (0.87
1.24 (0.99
1.15(1.04
1.00 (0.90
0.64 (0.26
1.08 (1.02

1.20 (1.08,

Cl)

,227)
,1.43)
. L.d1)
,2.62)
. 2.30)
, 8.60)
, 1.70)
,2.40)
,1.41)
. 1.39)
,2.05)
. 1.46)
. 1.04)
L 2.41)
,1.08)
. 16.61)
, 1.66)

, 2.15)
,6.37)
. 1.87)
,1.70)
, 2.53)
, 2.85)
,1.21)
. 1.56)
. 1.28)
L 1.11)
, 1.58)
. 1.15)

1.37)

Meta-analysis results suggest that >2 drinks/day beer drinking may
be associated with increased colorectal cancer risk.

=T
)

Weight

4.80
4.34
3.30
3.67
3.66
1.56
0.73
1.25
598
4.60
3.46
4.18
4.99
2.31
287
57.82

2.41
1.08
2.72
3.45
2.78
2.21
6.41
5.85
6.85
6.84
157
4218

100.00

Zhang C & Zhong M. Cancer Causes Control. 2015 Apr;26(4):549-60.



Differentially expressed genes by type of alcohol intake.
RNA-seq data from 144 colon cancer patients who had information on recent cigarette smoking, recent
alcohol consumption, diet, and recent aspirin/non-steroidal anti-inflammatory use

OR2C3
C4orf51
MTRNR2LS
SMOX
DCUN1D3
. . . CACNA1C
Different differentially expressed RRN3

o . CPNE2
genes were associated with type of KDELR1

o o PSMB10
alcohol intake; five genes were DTD2

. . . RBBP7
associated with total alcohol, six KIAA1715

. . . KNTCA1
were associated with beer intake, SLC5A12

. . . : DNAJB13
six were associated with wine IL13

5 . UPK1B
intake, and four were associated CXCL2

o c o HELZ
with liquor consumption.

Wine Total Alcohol

0
log2(fold change)

Slattery ML, Pellatt DF, Mullany LE, Wolff RK (2015) Differential Gene Expression in Colon Tissue Associated With Diet, Lifestyle, and
Related Oxidative Stress. PLoS ONE 10(7): e0134406. doi:10.1371/journal.pone.0134406
http://127.0.0.1:8081/plosone/article?id=info:doi/10.1371/journal.pone.0134406



http://127.0.0.1:8081/plosone/article?id=info:doi/10.1371/journal.pone.0134406

Fecal Metabolomic Fingerprint after Moderate
Consumption of Red Wine by Healthy Subjects

Intervention Study Design

Wing intake period

= L 1 _ . 3 L =
37 metabolites _— 23 up-regulated

pE ARG R N regulated by Ty, 14 down-regulated
wine intake 2

Microbial
e Phenolic ——
4 ".: Metabolites 55

5 I-' s

\ M,
b

L
Wine .,___,_,.-‘ngr endogenou
compounds metabolites
/ \
/ A

' i \ /
| ", - o
h Result: 82 samples x 468 metabolic features ‘

* 37 metabolites related to wine intake, from which 20 could be tentatively or completely
identified, including the following: (A) wine compounds, (B) microbial-derived
metabolites of wine polyphenols, and (C) endogenous metabolites and/or others derived
from other nutrient pathways.

* After wine consumption, fecal metabolome was fortified in flavan-3-ols metabolites.

e Down regulation of xanthine and bilirubin-derived metabolites such as urobilinogen
and stercobilin after moderate wine consumption.

Jiménez-Girdén A, at al. J Proteome Res. 2015 Feb 6;14(2):897-905



Alcohol as a risk factor for cancer

Gancer site
WCRFAIGR IARG

Convincing  Alcoholic  Mouth, pharynx, and larynx Oral cavity
drinks  Oesophageus Pharynx
Colorectum (men) Larynx
Breast (premenopauvsal and
postmenopausal)

Exposure

Probable Liver
Colorectum {women)'
Limited -
suggestive

WCRF, World Cancer Research Fund: AICR, American Institute for Cancer

Research; IARC, International Agency for Cancer Research.

"The WC R remarks that the difference in grading of evidence in men

and wo s due to the lower number of studies in women, but also that
5 to assert a stronger effect on colon and colorectal cancer in

men compared to women.

Roswall N & Weiderpass E. J Prev Med Public Health. 2015 Jan;48(1):1-9.



If alcohol 1s consumed, 1t should be consumed in moderation—up to
one drink per day for women and two drinks per day for

men—and only by adults of legal drinking age.
http://health.gov/dietary guidelines/dga2010/DietaryGuidelines2010.pdf

12 fl 0z of - 8-9 fl oz of 5 fl oz of _ 1.5 fl oz shot of
regular beer malt liquor table wine 80-proof spirits
(shown In a (whiskey, gin, rum,
12 0z glass) vodka, tequila, etc.)

w
NS

about 7% about 12% about 40%

alcohol alcohol alcohol

The percent of “pure” alcohol, expressed here as alcohol by volume (alc/vol), varies by beverage.

http://www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/what-standard-drink
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http://health.gov/dietaryguidelines/dga2010/DietaryGuidelines2010.pdf

ilﬂ WINE THERE IS WISDOM

IN BEER THERE é
IS FREEDOM

IN WATER

THERE 1S BACTERIA {{&[»

Benjamin Franklin? Olde German saying?

http://www.spiritedrepublic.org
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What fermented foods do we eat?
legumes = grains = vegetables = fruit = milk = fish = meat

"~ Western Europe &
North America Russia
Sauerkraut Sauerkraut
! Relishes Sourdough breads
Sourdough breads € Salami
Cultured milk R Cultured milk
Mikyuk (Alaska) J K
R ani . ; apan, Korea,
Central &South Africa & Mid-East C_hlna_
America ‘ Grain gruels : . ] e
Curdito Injera (Ethopia) SE Asia Natto
Chocolate b Kumi _I;:;Z(ZL Eg} Salce
Kefir _ (Indonesia) ' Fish sauces
"" ldli (India) AN
Fish sauces

»

®

Courtesy Johanna W. Lampe, PhD, RD, Fred Hutchinson Cancer Resedfrch Center
Seattle, WA.
Steinkraus, KH (ed), Handbook of Indigenous Fermented Foods, 1983.




Table 1. Summarized history of medicine.

2000 BC Polytheistic religions era Take this herb and eat, it's good for you

1000 AD Monotheistic religions era That herb is bad, you'd better say this pray

1500 AD Renaissance development era That pray is a superstition, you'd better drink this elixir
1800 AD Industrial revolution era What's the use of that elixir, you'd better take this pill
1950 AD Pharmaceutical revolution era That pill is ineffective, you'd better take this antibiotic
2000 AD Electronic media era That antibiotic is chemical, you'd better eat this herb
2010 AD Evidence-based medicine era No study on that herb, you'd better take this probiotic

Ozen M & Dinleyici EC. Benef Microbes. 2015 Jan 1;6(2):159-65



