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Effects of moderate beer consumption on health
Efectos del consumo moderado de cerveza en la salud
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Abstract

According to the scientific literature, alcohol effects on health are dose-dependent, since beneficial effects have been observed when consumed
at moderate level compared to abstinence or excessive consumption, in both observational and interventional studies. There are specifically two
components in fermented beverages, mainly related to the beneficial effects on health when consumed in a moderate amount, namely polyphe-
nolic compounds and ethanol. Indeed, a higher bone density has been reported in several studies, which has been associated to its polyphenolic
compounds. Regarding cardiovascular and immunological effects, both polyphenols and ethanol seem to account for the anti-inflammatory and
antioxidant functions.

Promising research in the moderate consumption of alcoholic beverages have reported that the polyphenolic fraction of fermented drinks
could benefit the gut microbiota composition and thus, host metabolism and health, suggesting that particularly, beer could be a new target for
microbiome-based studies.

However, it is very important to highlight that the moderate amount of beer must be consumed within an adequate lifestyle in order to avoid possible
risks to develop non-communicable diseases, which are more and more frequent during the last three decades. And finally, the last message,
albeit the possible benefits of the moderate consumption of fermented alcohol beverages, there are no recommendations to consume alcohol.

Resumen

El consumo moderado de bebidas con alcohol se ha relacionado con ciertas propiedades beneficiosas para la salud en comparacion con situa-
ciones de abstinencia o consumo excesivo, revelando una relacion con la salud del huésped que es dependiente de la dosis de alcohol. Los
componentes de la cerveza mas relacionados con beneficios en la salud tras un consumo moderado son los compuestos fenolicos y el alcohol.
En concreto, el consumo moderado de cerveza se relaciona con una mayor densidad 6sea, principalmente debido a su fraccion fendlica. Sus
beneficios cardiovasculares e inmunoldgicos también parecen estar relacionados con el contenido en componentes fendlicos y alcohol, ya que
podrian ejercer propiedades antiinflamatorias y antioxidantes.

Cabe destacar el interés por el estudio de la microbiota intestinal en esta area debido a ciertos estudios en los que se han demostrado cambios
en la composicion de grupos bacterianos tras el consumo de bebidas fermentadas, atribuido a la accion de los compuestos fenélicos en el
intestino. Queda por ello abierta una gran &rea de investigacion centrada en los efectos del consumo moderado de cerveza sobre la microbiota
intestinal, hasta ahora poco estudiada.

No obstante, es importante enfatizar que el consumo moderado de cerveza tiene que estar incluido en un estilo de vida adecuado para evitar
un posible riesgo de desarrollar enfermedades no transmisibles, cada vez mas frecuentes durante las tres Ultimas décadas. Finalmente, a pesar
de que se han demostrado posibles beneficios del consumo moderado de las bebidas fermentadas con alcohol, no hay recomendaciones para
Su consumo.
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BEER HISTORY

In ancient days, beer, made from fermented barley, was used for
medicinal purposes but it also had a role in daily life, similarly to
wine. It was thought to contain a spirit or a God, exert supernatural
effects and both fermented drinks were used in many types of
ceremonies, including religious ones. The medicinal uses included
those as anaesthetics, stimulants, analgesics, antiseptics, as well
as to cleanse wounds, relieve pain, and some others (1).

In the Neolithic times, fermentations were probably initiated by
naturally occurring yeasts, and it is still unknown when humans
started to consciously add selected yeast to make beer, wine or
bread. Such human activities have led to the differentiation of
genetically distinct groups within the S. cerevisiae species ac-
cording to the food process origin (2). Pasteur published a study
based in scientific evidence that discarded spontaneous genera-
tion and added information about beer spoiling microorganisms.
Pasteur’s studies on wine and beer fermentation together with
the detection of facultative anaerobic fermentation of yeast led
into the development of microbiology as a nutrition related new
discipline and allowed the huge increase in beer production and
the development of new types of industrial fermenters (3).

During the final decades of the 19" century, advances were
taking place in enzymology and microbiology sciences leading to
important consequences in the beer industry, such as reaching
lower rates of contamination by unwanted microorganisms (4).
Beers from those days were similar in carbohydrate content but
could have up to 40-fold higher aldehydes concentration compa-
red to current references.

Recent interest in the study of the yeast domestication for food
purposes has led to the knowledge that ale and lager beers, which
differ in the fermentation temperature, use also different Sac-
charomyces species. Thus, lager beers are made by using yeast
obtained by the genomic combination of different related species
of Saccharomyces (2).

DEFINITION OF MODERATE ALCOHOL
CONSUMPTION

Effects of alcoholic beverage consumption on health are known
to be dose-dependent, and although still controversial, it is quite
acknowledged that moderate amounts may confer some protective
effect upon the risk of suffering certain age-related diseases and
the overall mortality rates compared to abstinence (5). However, it
is not easy to identify what a moderate amount of alcohol is, since
it depends on the final purpose. In general, lower thresholds are
admitted when the aim is to establish guidelines for the general
population and higher thresholds are used in research studies on
the associations of alcohol consumption and morbidity-mortality
risk when differentiating low from medium and high-risk drinking
(6). In addition, identifying a safe or beneficial alcohol consumption
will need to consider not only the average daily dose but also the
pattern of consumption, including frequency of consumption in a
reference period (regularity of drinking) as well as the number of
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drinks consumed in a single sitting (6). Regarding beer, the defini-
tion of moderate consumption is based on the amount of alcohol it
contains, and, as a general rule, it is assumed one drink (330 ml of
a 4% w/v alcohol) for women and two drinks for men per day (5).

BEER’S NUTRIENT AND BIOACTIVE
COMPONENTS

Four are the essential ingredients for beer brewing, namely bar-
ley, hops, yeasts and water. After malting barley and later fermen-
tation with yeast, small amounts of carbohydrates and proteins are
still present in the final product and ethanol has been developed.
Polyphenol content (flavonoids, phenolic acids, etc) both from hop
and barley are relevant in beer; indeed, anti-bacterial, anti-oxida-
tive, anti-proliferative, anti-angiogenic, apoptosis-inducing effects
have been described (7). The most unique compounds in beer
are the extracts from hops, in particular xanthohumol/isoxan-
thohumol/8-prenylnaringenin and bitter acids (a-acids humulo-
ne/B-acids lupulone), which have potential oestrogenic activity
useful in the treatment of menopausal symptoms, osteoporosis
and cancer (8,9). Beer also contains significant amounts of fluo-
ride, silicon, choline and folate, so that two cans might provide
10% of RDA for these vitamins and minerals (5).

HEALTH EFFECTS OF MODERATE BEER
CONSUMPTION

BONE HEALTH

Several studies have suggested that lifestyle, physical activity,
smoking and alcohol intake have an impact on bone density. The
fact that alcohol intake is considered an integral part of the cul-
ture, social relationship and gastronomy, has made necessary a
more in-depth study of alcohol effects on health. Results from stu-
dies with excessive doses of alcohol have revealed an impact on
bone development by increasing the urinary excretion of calcium.
In addition, the alteration in hepatic hydroxylation of vitamin D and
decreased production of vitamin D-binding-protein could decrease
vitamin D production and also affect calcium metabolism. These
effects could lead to osteoporosis development, which is also
related to malnutrition, malabsorption and hepatic cirrhosis (10).

In respect to moderate alcohol consumption, opposite findings
have been found. Indeed, the Framingham Osteoporosis Study has
shown that the consumption of alcohol in a moderate regular basis,
mainly in the form of beer or wine, was related to a better femoral
bone density as compared to abstemious, both in men and women
consumers (11). Specifically, beer consumed in moderate amounts
has been related to an increased bone density of the trochanter
in old women as compared to abstemious or excessive alcohol
consumers (12). Evidence points out that the polyphenolic fraction,
as well as flavonoids and the silicon content of beer could account
for the positive effects found in bone metabolism, along with its
phytoestrogen composition, with a similar structure and function
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that the 17-beta estradiol. Several factors have to be considered
when considering alcohol intake effects, such as sex, age of onset,
frequency of consumption, total amount of alcohol and type of
beverage. Hormonal changes also need to be addressed in wo-
men, since some studies have revealed an increase in endogenous
estrogens production or calcitonin secretion in postmenopausal
women after moderate alcohol consumption (13).

CARDIOVASCULAR HEALTH

Low and moderate alcohol consumption has been related to a
reduced mortality and morbidity of cardiovascular (CV) diseases.
The effects found on CV health are dependent on the type of
beverage, since distilled and fermented beverages have a diffe-
rent content in ethanol and non-alcoholic compounds. Regarding
moderate beer consumption, several epidemiological studies have
revealed that it might protect from coronary diseases, ischemic
stroke, peripheral arterial diseases and congestive heart failure
development in a dose dependent manner (5).

The protective effects on CV health related to beer consumption
have been attributed to both ethanol and polyphenols content (5,14).
On the one hand, the polyphenol fraction of beer has been asso-
ciated to reduced levels of adhesion molecules in leukocytes and
plasma inflammatory biomarkers, as well as decreased number of
circulating endothelial progenitor cells (EPC), which are considered
as a surrogate marker of vascular function and CV risk (15). On the
other hand, ethanol content has been linked to a better lipid profile
and reduction of atherosclerosis-related biomarkers; all together
improving both the immune system and cardiovascular health.

IMMUNOLOGICAL EFFECTS

Epidemiological studies have suggested a relationship between
fermented beverages intake in a moderate basis and lower levels
of inflammatory biomarkers, mainly attributed to the polyphenol,
antioxidant, vitamins and alcohol content (16,17). Moreover, stu-
dies performed in healthy subjects consuming a moderate intake of
beer have revealed immunomodulatory effects as observed in the
increased levels of CD3+ lymphocytes and immunoglobulins (Ig)G,
lgM e IgA, in a sex-dependent manner. Indeed, the differences in
alcohol metabolization and sensitivity of the nervous and endocrine
systems found between men and women could influence sex diffe-
rences related to beer consumption. In addition, increased levels
of cytokines such as interleuquin (IL)-2, IL-4, IL-10 and interferon
(IFN)-y have also been observed in healthy adults (18).

GUT MICROBIOTA CHANGES

There is evidence of chronic alcohol consumption and delete-
rious effects on the gut microbiota composition. The main effect
observed is the development of dysbiosis in both rodents and
humans studies (19), showing altered proportions in the dominant
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bacterial taxa from the Phyla bacteroidetes and Firmicutes and in-
crease in bacteria from the Phylum proteobacteria. Some studies
have revealed intestinal hyperpermeability and endotoxemia at the
same time that the development of dysbiosis occurs, suggesting
that changes in the microbiota may be contributing to the alco-
hol-induced effects on the intestine, increasing the translocation
of gram-negative microbial bacterial products (20).

Evidence focused on beer consumption effects on the gut micro-
hiota composition is scarce, although this field has gained special
attention due to relevant findings from several studies suggesting
a potential effect of polyphenols in the gut microbiota composition
(21). Indeed, the production of short chain fatty acids (SCFA) after
polyphenol intake has been suggested as a potential mechanism,
which improves intestinal permeability and in turn decrease intesti-
nal inflammation and endotoxemia (21). There is existing evidence
from wine interventions regarding gut microbiota changes. Indeed,
Queipo-O0rtufio’s study revealed an immunomodulatory effect of
wine intake increasing Bifidobacterium levels in healthy subjects,
as well as changes in several beneficial butyrate producers such as
Roseburia and Faecalibacterium prausnitzii. In addition, decreases
in pathogenic bacteria such as Escherichia coli and Enterobacter
cloacae have been found. The intake of dealcoholized red wine
also increased Bifidobacterium levels, and Eubacterium rectale-C.
coccoides group, suggesting that the polyphenol fraction of wine
was the responsible of these beneficial changes (22). Furthermore,
quercetin modified the Firmicutes/Bacteroidetes ratio and Bacteroi-
detes levels, while epicatequin and catequin influence the growth
of beneficial bacteria such as Clostridum coccoides and Eubac-
terium Caccae and limited the growth of the pathogenic bacteria
Clostridium Histolyticum (23). Therefore, gut microbiota changes
after beer consumption could be expected regarding the existing
evidence of polyphenols, as mentioned above.

However, it is very important to highlight that the moderate
amount of beer must be consumed within an adequate lifestyle
in order to avoid possible risks to develop non-communicable di-
seases, which are more and more frequent during the last three
decades (Fig. 1).

Moderate beer consumption

Nutrients, bioactive components and alcohol
content

Lifestyle Age
> Dietary habits — | < Race
> Physical activity Gender
» Sleep habits Body composition
» Psychological

factors

Bone health
Cardiovascular health +
Immunomodulatory effects
Gut microbiota changes

Figure 1.
Relationship between moderate consumption of beer and health.
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And finally, the last message, albeit the possible benefits of the

moderate consumption of fermented alcohol beverages, is as fo-
llows: there are no recommendations to consume alcohol.

REFERENCES

10.

11.

. Rosso AM. Beer and wine in antiquity: beneficial remedy or punishment impo-
sed by the Gods? Acta Med Hist Adriat 2012;10(2):237-62.

. Sicard D, Legras JL. Bread, beer and wine: yeast domestication in the
Saccharomyces sensu stricto complex. C R Biol 2011;334(3):229-36.
DOI:10.1016/).crvi.2010.12.016

. Buchholz K, Collins J. The roots--a short history of industrial microbiology and
biotechnology. Appl Microbiol Biotechnol 2013;97(9):3747-62. DOI:10.1007/
s00253-013-4768-2

. Walther A, Ravasio D, Qin F, Wendland J, Meier S. Development of brewing scien-
ce in (and since) the late 19th century: molecular profiles of 110-130 year old
beers. Food Chem 2015;183:227-34. DOI:10.1016/}.foodchem.2015.03.051

. De Gaetano G, Costanzo S, Di Castelnuovo A, Badimon L, Bejko D, Alkerwi
A, et al. Effects of moderate beer consumption on health and disease: A
consensus document. Nutr Metab Cardiovasc Dis 2016;26(6):443-67.

. World Health Organization. Dept of Mental Health and Substance Dependen-
ce. 2000. International guide for monitoring alcohol consumption and related
harm. Geneva: World Health Organization. Available from: http://www.who.
int/iris/handle/10665/66529

. Arranz S, Chiva-Blanch G, Valderas-Martinez P, Medina-Reman A, Lamuela-Ra-
ventés RM, Estruch R. Wine, beer, alcohol and polyphenols on cardiovascular
disease and cancer. Nutrients 2012;4(7):759-81. D0I:10.3390/nu4070759

. Sandoval-Ramirez BA, M Lamuela-Raventés R, Estruch R, Sasot G, Domé-
nech M, Tresserra-Rimbau A. Beer Polyphenols and Menopause: Effects
and Mechanisms-A Review of Current Knowledge. Oxid Med Cell Longev
2017;2017:4749131. DOI:10.1155/2017/4749131

. Chen W, Becker T, Qian F, Ring J. Beer and beer compounds: physiological

effects on skin health. J Eur Acad Dermatol Venereol 2014;28(2):142-50.

DOL10.1111/jdv.12204

Diaz Curiel M, Torrijos Eslava A. Accion de la cerveza sobre el hueso. Revista

de Osteoporosis y Metabolismo Mineral 2012;4(2):83-7.

Tucker KL, Jugdaohsingh R, Powell JJ, Qiao N, Hannan MT, Sripanyakorn S,

et al. Effects of beer, wine, and liquor intakes on bone mineral density in older

men and women. Am J Clin Nutr 2009;89:1188-96.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

N. Redondo et al.

Ganry 0, Baudoin C, Fardellone P. Effect of alcohol intake on bone mineral
density in elderly women: The EPIDOS Study. Epidémiologie de I'Ostéoporose.
Am J Epidemiol 2000;151(8):773-80.

Feskanich D, Korrick SA, Greespan SL, Rosen HN, Coldiitz GA. Moderate
alcohol consumption and bone density among postemenopausal women. J
Womens Health 1999;8:65-73.

Chiva-Blanch G, Magraner E, Condines X, Valderas-Martinez P, Roth |, Arranz
S, et al. Effects of alcohol and polyphenols from beer on atherosclerotic
biomarkers in high cardiovascular risk men: a randomized feeding trial. Nutr
Metab Cardiovasc Dis 2015;25(1):36-45.

Chiva-Blanch G, Condines X, Magraner E, Roth |, Valderas-Martinez P, Arranz S,
et al. The non-alcoholic fraction of beer increases stromal cell derived factor 1
and the number of circulating endotelial progenitor cells in high cardiovascular
risk subjects: a randomized clinical trial. Atherosclerosis 2014;233(2):514-24.
DOI: 10.1016/j.atherosclerosis.2013.12.048

Imhof A, Woodward M, Doering A, Helbecque N, Loewel H, Amouyel P,
et al. Overall alcohol intake, beer, wine, and systemic markers of inflam-
mation in western Europe: results from three MONICA samples. Eur Heart J
2004;25:2092-100.

Romeo J, Warnberg J, Nova E, Diaz LE, Gdmez-Martinez S, Marcos A.
Moderate alcohol consumption and the immune system: a review. Br J Nutr
2007;98(Suppl. 1):5111-5.

Romeo J, Warnberg J, Nova E, Diaz LE, Gonzalez-Gross M, Marcos A. Chan-
ges in the immune system after moderate beer consumption. Ann Nutr Metab
2007;51(4):359-66.

Engen PA, Green SJ, Voigt RM, Forsyth CB, Keshavarzian A. The Gastrointes-
tinal Microbiome: Alcohol Effects on the Composition of Intestinal Microbiota.
Alcohol Res 2015;37(2):223-36.

Keshavarzian A, Farhadi A, Forsyth CB, Rangan J, Jakate S, Shaikh M, et al.
Evidence that chronic alcohol exposure promotes intestinal oxidative stress,
intestinal hyperpermeability and endotoxemia prior to development of alcoho-
lic steatohepatitis in rats. Journal of Hepatology 2009;50(3):538-47.
Cardona F, Andrés-Lacueva C, Tulipani S, Tinahones FJ, Queipo-Or-
tufio MI. Benefits of polyphenols on gut microbiota and implications in
human health. J Nutr Biochem 2013;24(8):1415-22. DOI: 10.1016/].
jnutbio.2013.05.001

Queipo-Ortufio MI, Boto-Ordéfiez M, Murri M, Gémez-Zumaguero JM, Cle-
mente-Postigo M, Estruch R, et al. Influence of red wine polyphenols and
ethanol on the gut microbiota ecology and biochemical biomarkers. Am J Clin
Nutr 2012;95(6):1323-34. D0OI:10.3945/ajcn.111.027847

Moreno Indias I. Benefits of the beer polyphenols on the gut microbiota. Nutr
Hosp 2017;34(Suppl. 4):41-4. DOI: 10.20960/nh.1570

[Nutr Hosp 2018;35(N.2 Extra. 6):41-44]



