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The hop (Humulus lupulus L.), a plant used for brewing because of 
its aromatic characteristics, has also traditionally been used as a sooth-
ing agent. Its sedative activity lies mainly in its bitter acids, and in par-
ticular in their oxidative degradation products such as that resulting 
from the α-acid content: 2-methyl-3-buten-2-ol [1]. Other active com-
ponents such as the flavonoid xanthohumol are added to degradation 
products such as 2-methyl-3-buten-2-ol [2], and the terpene, myrcenol 
[3]. The main mechanism of action of hops is to modulate the activity 
of the neurotransmitter γ-aminobutyric acid (GABA) through modu-
lation of brain GABA(A) receptors [2]. The sedative effect of hops on 
the nervous system has been widely reported in research using animal 
models [1,4-7], as also has the narcotic effect at high concentrations 
due to the 2-methyl-3-buten-ol component [8,9].

Basic research on hops has found effective applications in the 
healthy human population as an aid to sleep [10,11]. In addition to its 
use in people with sleep problems, the sedative action associated with 
the components of hops has been used to correct temporary sleep on-
set and sleep interruption disorders in human populations with treat-
ments applying a combination of valerian and hops [12,13]. Clinical 
trials with hops gave satisfactory results as the improvement of sleep 
quality in patients with insomnia is concerned [14], and in patients suf-
fering from non-organic sleep disorder [15]. Above all, it is also known 
that both hops and other derivatives of beer can have impact on the 
inhibitory neurotransmitter GABA(A) [3].

In addition to the central nervous effects of hops as far as GABAer-
gic neurotransmission is concerned, hops does also affect serotonin (5-
HT), a further neurotransmitter involved in nocturnal sleep regulation 
[16]. Moreover, 5-HT is involved as regards the activation of the hor-
mone melatonin, an endocrine agent that entrains circadian rhythms 
[16-18]. There are also effects of hops on the neuronal receptors of 
adenosine which are extensively involved in the mechanism of sleep 
[19]. Therefore, beer and its hop component are thought to enhance 
the CNS’s neuroendocrine response via GABA, adenosine, and the 
biogenic amines serotonin and melatonin [20] with an effective seda-
tive action that both modulates the sleep/wake rhythm and favours the 
induction of sleep [21-23].

In general, there is an initial rejection of the notion that beer may 
be linked to health because it is a drink that is presumed to cause over-
weight. However, the caloric content of normal beer is 45 kcal per 100 
ml. The caloric content of non-alcoholic beer, which was used in the 
present study, was relatively low with 17 kcal per 100 ml. Research in-
dicated that moderate daily ingestion of a one-third of a litre tin of beer 
in women and two tins in men did not produce any significant change 
in weight [24,25].

In fact, some properties of beer are thought to have a positive im-
pact on human health. These are thought to be due to the effects of 
certain components, as for example the aforementioned flavonoid xan-
thohumol. This compound in particular is thought to fight and prevent 
cancer as it inhibits the metabolic activation of procarcinogens, induc-
es the activation of anti-cancerigenous enzymes, and inhibits tumour 
growth in early stages [26,27]. Other actions of this particular flavonoid 
include its effective anti-inflammatory effect in inhibiting prostaglan-
din synthesis via the cyclooxygenases COX-1 and COX-2. Moreover 
its suppression of the expression of nitric oxide synthase (NOS) whose 
prolonged activation can trigger the production of vascular endothelial 

growth factor (VEGF) has been reported [28]. A further property is its 
antioxidant activity since in vitro xanthohumol has been found more 
effective than α-tocopherol. Finally a decrease in the tissue damage risk 
marker, the amino acid homocysteine (HCY), was found. As regards 
the effects of moderate beer intake major anti-arteriosclerotic, anti-
inflammatory, and anti-thrombotic effects have been reported [29].

A further component of beer is 8-prenylnaringenin, a phyto-
œstrogen that acts beneficially on bone metabolism, increasing bone 
density in adults (both men and postmenopausal women), and is thus 
helpful in preventing or mitigating osteoporosis [30-33]. Beer can also 
act as an immuno modulator in healthy populations through an in-
crease in leukocytes and T-lymphocyte subpopulations, with this ef-
fect being stronger in females than in males, and beer was also shown 
to be involved in the production of certain cytokines (IL-2,-4,-6,-10; 
IFN-γ; and TNF-α) and antibodies [24,25]. The β-bitter acids of the 
hops, together with myrcenol and xanthohumol, give beer its sedative 
effect, with their capacity to entrain circadian rhythms, favouring the 
induction of sleep.

Overall, there are components in beer that are thought to be benefi-
cial to health, and some authors consider that some properties of beer 
could make it a candidate for possible use as a nutraceutical compound.
References

1. Zanoli P Zavatti M (2008) Pharmacognostic and pharmacological profile of 
Humulus lupulus L. J Ethnopharmacol 116: 383-396.

2. Meissner O, Haberlein H (2006) Influence of xanthohumol on the binding 
behaviour of GABAA receptors and their lateral mobility at hippocampal 
neurons. Planta Med 72: 656-658.

3. Aoshima H, Takeda K, Okita Y, Hossain SJ, Koda H, et al. (2006) Effects of 
beer and hop on ionotropic γ-aminobutyric acid receptors. J Agric Food Chem. 
54: 2514-151.

4. Bravo L, Cabo J, Fraile A, Jimenez J, Villar A (1974) Estudio farmacodinámico 
del lúpulo (Humulus lupulus L). Acción tranquilizante. Boll Chim Farm. 113: 
310-315.

5. Lee KM, Jung JS, Song DK, Krauter M, Kim HY (1993) Effects of Humulus 
lupulus extract on the central nervous system in mice. Planta Med 59: 691.

6. Zanoli P, Rivasi M, Zavatti M, Brusiani F, Baraldi M (2005) New insight in the 
neuropharmacological activity of Humulus lupulus L. J of Ethnopharmacol 102: 
102-106. 

7. Zanoli P, Zavatti M, Rivasi M, Brusiani F, Losi G, et al. (2007) Evidence that 
the B-acids fraction of hops reduces central GABAergic neurotransmission. J 
of Ethnopharmacol 109: 87-92.

8. Hänsel R, Wohlfart R, Coper H (1980) Sedative-hypnotic compounds in the 
exhalation of hops, II. Z Naturforsch C 35: 1096-1097.

Journal of Sleep Disorders & Therapy
Jo

ur
na

l o
f S

lee
p Disorders & Therapy

ISSN: 2167-0277

http://www.ncbi.nlm.nih.gov/pubmed/18308492
http://www.ncbi.nlm.nih.gov/pubmed/18308492
http://www.ncbi.nlm.nih.gov/pubmed/16636971
http://www.ncbi.nlm.nih.gov/pubmed/16636971
http://www.ncbi.nlm.nih.gov/pubmed/16636971
http://www.ncbi.nlm.nih.gov/pubmed/16569037
http://www.ncbi.nlm.nih.gov/pubmed/16569037
http://www.ncbi.nlm.nih.gov/pubmed/16569037
http://www.ncbi.nlm.nih.gov/pubmed/4423848
http://www.ncbi.nlm.nih.gov/pubmed/4423848
http://www.ncbi.nlm.nih.gov/pubmed/4423848
http://agris.fao.org/openagris/search.do?recordID=DE94B0283
http://agris.fao.org/openagris/search.do?recordID=DE94B0283
http://www.ncbi.nlm.nih.gov/pubmed/16046089
http://www.ncbi.nlm.nih.gov/pubmed/16046089
http://www.ncbi.nlm.nih.gov/pubmed/16046089
http://www.ncbi.nlm.nih.gov/pubmed/16920300
http://www.ncbi.nlm.nih.gov/pubmed/16920300
http://www.ncbi.nlm.nih.gov/pubmed/16920300
http://www.ncbi.nlm.nih.gov/pubmed/7210807
http://www.ncbi.nlm.nih.gov/pubmed/7210807


Citation: Juanez JC (2012) Hops (Humulus lupulus L.) and Beer: Benefits on the Sleep. J Sleep Disord Ther 1:e102. doi:10.4172/2167-0277.1000e102

Page 2 of 2

Volume 1 • Issue 1 • 1000e102J Sleep Disord Ther
ISSN: 2167-0277 JSDT, an open access journal

9. Wohlfart R, Hansel R, Schmidt H (1983) The sedative-hypnotic principle of 
hops. Pharmacology of the hop substance 2-methyl-3-buten-ol. Planta Med 48: 
120-123.

10. Dimpfel W, Suter A (2008) Sleep improving effects of a single dose administration 
of valerian/hops fluid extract-a double blind, randomized, placebo-controlled 
sleep-EEG study in parallel design using electrohypnograms. Eur J Med Res 
26: 200-204.

11. Vonderheid-Guth B, Todorova A, Brattstrom A, Dimpfel W (2000) 
Pharmacodynamic effects of valerian and hops extract combination (Ze 91019) 
on the quantitative-topographical EEG in the healthy volunteers. Eur J Med 
Res 5:139-144.

12. Salter S, Brownie S (2010) Treating primary insomnia-the efficacy of valerian 
and hops. Aust Fam Physician 39: 433-437.

13. Schmitz M, Jackel M (1998) Comparative study for assessing quality of life 
of patients with exogenous sleep disorders (temporary sleep onset and 
sleep interruption disorders) treated with hops-valerian preparation and 
benzodiazepine drug. Wien Med Wochenschr 148: 291-298.

14. Morin CM, Koetter U, Bastien C, Ware JC, Wooten V (2005) Valerian-hops 
combination and diphenhydramine for treating insomnia; a randomized 
placebo-controlled clinical trial. Sleep. 28:1465-1471.

15. Koetter U, Schrader E, Kaufeler R, Brattstrom A (2007) A randomized double 
blind, placebo-controlled, prospective clinical study to demonstrate clinical 
efficacy of fixed valerian hops extract combination (Ze 91019) in patients 
suffering from non-organic sleep disorder. Phytother Res. 21: 847-851.

16. Abourashed EA, Koetter U, Brattstrom A (2004) In vitro binding experiments 
with a Valerian, Hops and their fixed combination extract (Ze91019) to selected 
central nervous system receptor. Phytomedicine 11: 633-638.

17. Maldonado MD, Moreno H, Calvo JR (2009) Melatonin present in beer 
contributes to increase the levels of melatonin and antioxidant capacity of the 
human serum. Clin Nutr 28: 188-191.

18. Weeks BS (2009) Formulations of dietary supplements and herbal extracts for 
relaxation and anxiolytic action: Relarian. Med Sci Monit. 15: 256-262.

19. Schellenberg R, Sauer S, Abourashed EA, Koetter U, Brattstrom A (2004) The 
fixed combination of valerian and hops (Ze91019) acts via a central adenosine 
mechanism. Planta Med 70: 594-597.

20. Cubero J, Narciso D, Terrón P, Rial R, Esteban S,et al. (2007) Chrononutrition 
applied to formula milks to consolidate infants’ sleep/wake cycle. Neuro 
Endocrinol Lett. 28: 360-366.

21. Sanchez CL, Franco L, Bravo R, Rubio C, Rodríguez AB, et al. (2010) Cerveza 
y salud, beneficios sobre el sueño. Rev Esp Nutr Comunitaria 16: 160-163.

22. Bravo R, Franco LF, Sánchez C, Rodríguez AB, Barriga C, et al. (2011) The 
sedative effects of hop (Humulus lupulus), a component of beer, in the rhythm 
of activity / rest. Proceeding of the 11th European Nutrition Conference FENS, 
Madrid, Spain.

23. Bravo R, Franco LF, Sánchez C, Romero E, Barriga C, et al. (2011) The 
sedative effect of hop (Humulus lupulus), a component of beer, in a stressed 
population. Proceeding of the 11th European Nutrition Conference FENS, 
Madrid, Spain. 

24. Romeo J, Warnberg J, Nova E, Diaz LE, González-Gros M, et al. (2007) 
Changes in the immune system after moderate beer consumption. Ann Nutr 
Metab 51: 359-366.

25. Romeo J, Warnberg J, Diaz LE, Gonzalez-Gross M, Marcos A (2007) Effect of 
moderate beer consumption on first-line immunity of healthy adults. J Physiol 
Biochem 63: 153-159.

26. Stevens JF, Page JE (2004) Xanthohumol and related prenylflavonoids from 
hops and beer: to your good health. Phytochemistry 65: 1317-1330.

27. Monteiro R, Calhau C, Silva AO, Pinheiro-Silva S, Guerreiro S, et al. (2008) 
Xanthohumol inhibits inflammatory factor production and angiogenesis in 
breast cancer xenografts. J Cell Bioch 104: 1699-1707.

28. Figard H, Girard C, Mougin F, Demougeot C, Berthelot A (2008) Effects of 
aqueous hop (Humulus Lupulus L.) extract on vascular reactivity in rats: 
mechanisms and influence of gender and hormonal status. Phytomedicine 15: 
185-193. 

29. Magalhães PJ, Carvalho DO, Cruz JM, Guido LF, Barros AA (2009) 
Fundamentals and health benefits of xanthohumol, a natural product derived 
from hops and beer. Nat Prod Commun. 4: 591-610.

30. Milligan S, Kalita J, Pocock V, Heyerick A, De Cooman L, et al. (2002) 
Oestrogenic activity of the hop phyto-oestrogen 8-prenylnaringenin. 
Reproduction 123: 235-242.

31. Rosenblum ER, Campbell M, Van Thiel D, Gavaler JS (1993) Isolation and 
identification of phytoestrogens from Beer. Alcohol Clin Exp Res 17: 1207-
1209.

32. Tucker KL, Jugdaohsing R, Powell JJ, Qiao N, Hannan MT, et al. (2009) Effects 
of beer, wine, and liquor intakes on bone mineral density in older men and 
women. Am J Clin Nutr. 89: 1188-1196.

33. Pedrera-Zamorano JD, Lavado-Gracia JM, Roncero-Martin R, Calderon-
Gracia JF, Rodríguez-Dominquez T, et al. (2009) Effect of beer drinking on 
ultrasound bone mass in women. Nutrition 25: 1057-1063.

34. Romero J, Gonzalez-Gross M, Warnberg J, Diaz LE, Marcos A (2007) Does 
beer have an impact on weight gain? Effects of moderate beer consumption on 
body composition. Nutr Hosp. 22: 223-228.

35. Schiller H, Foster A, Vonhoff C, Hegger M, Biller A, et al. (2006) Sedating 
effects of Humulus lupulus L extract. Phytomedicine. 13: 535-541.

36. Mellman TA (2006) Sleep and anxiety disorders. Psychiatr Clin North Am. 29: 
1047-1058.

http://www.ncbi.nlm.nih.gov/pubmed/18559301
http://www.ncbi.nlm.nih.gov/pubmed/18559301
http://www.ncbi.nlm.nih.gov/pubmed/18559301
http://www.ncbi.nlm.nih.gov/pubmed/18559301
http://www.ncbi.nlm.nih.gov/pubmed/10799347
http://www.ncbi.nlm.nih.gov/pubmed/10799347
http://www.ncbi.nlm.nih.gov/pubmed/10799347
http://www.ncbi.nlm.nih.gov/pubmed/10799347
http://www.ncbi.nlm.nih.gov/pubmed/20628685
http://www.ncbi.nlm.nih.gov/pubmed/20628685
http://www.ncbi.nlm.nih.gov/pubmed/9757514
http://www.ncbi.nlm.nih.gov/pubmed/9757514
http://www.ncbi.nlm.nih.gov/pubmed/9757514
http://www.ncbi.nlm.nih.gov/pubmed/9757514
http://www.ncbi.nlm.nih.gov/pubmed/16335333
http://www.ncbi.nlm.nih.gov/pubmed/16335333
http://www.ncbi.nlm.nih.gov/pubmed/16335333
http://www.ncbi.nlm.nih.gov/pubmed/17486686
http://www.ncbi.nlm.nih.gov/pubmed/17486686
http://www.ncbi.nlm.nih.gov/pubmed/17486686
http://www.ncbi.nlm.nih.gov/pubmed/17486686
http://www.ncbi.nlm.nih.gov/pubmed/15636177
http://www.ncbi.nlm.nih.gov/pubmed/15636177
http://www.ncbi.nlm.nih.gov/pubmed/15636177
http://www.ncbi.nlm.nih.gov/pubmed/19249143
http://www.ncbi.nlm.nih.gov/pubmed/19249143
http://www.ncbi.nlm.nih.gov/pubmed/19249143
http://www.ncbi.nlm.nih.gov/pubmed/19865069
http://www.ncbi.nlm.nih.gov/pubmed/19865069
http://www.ncbi.nlm.nih.gov/pubmed/15254851
http://www.ncbi.nlm.nih.gov/pubmed/15254851
http://www.ncbi.nlm.nih.gov/pubmed/15254851
http://www.ncbi.nlm.nih.gov/pubmed/17693960
http://www.ncbi.nlm.nih.gov/pubmed/17693960
http://www.ncbi.nlm.nih.gov/pubmed/17693960
http://www.elsevier.es/sites/default/files/elsevier/pdf/299/299v16n03a90000685pdf001.pdf
http://www.elsevier.es/sites/default/files/elsevier/pdf/299/299v16n03a90000685pdf001.pdf
http://www.ncbi.nlm.nih.gov/pubmed/17726314
http://www.ncbi.nlm.nih.gov/pubmed/17726314
http://www.ncbi.nlm.nih.gov/pubmed/17726314
http://www.ncbi.nlm.nih.gov/pubmed/17933389
http://www.ncbi.nlm.nih.gov/pubmed/17933389
http://www.ncbi.nlm.nih.gov/pubmed/17933389
http://www.ncbi.nlm.nih.gov/pubmed/15231405
http://www.ncbi.nlm.nih.gov/pubmed/15231405
http://www.ncbi.nlm.nih.gov/pubmed/18348194
http://www.ncbi.nlm.nih.gov/pubmed/18348194
http://www.ncbi.nlm.nih.gov/pubmed/18348194
http://www.ncbi.nlm.nih.gov/pubmed/17951040
http://www.ncbi.nlm.nih.gov/pubmed/17951040
http://www.ncbi.nlm.nih.gov/pubmed/17951040
http://www.ncbi.nlm.nih.gov/pubmed/17951040
http://www.ncbi.nlm.nih.gov/pubmed/19445313
http://www.ncbi.nlm.nih.gov/pubmed/19445313
http://www.ncbi.nlm.nih.gov/pubmed/19445313
http://www.ncbi.nlm.nih.gov/pubmed/11866690
http://www.ncbi.nlm.nih.gov/pubmed/11866690
http://www.ncbi.nlm.nih.gov/pubmed/11866690
http://www.ncbi.nlm.nih.gov/pubmed/19244365
http://www.ncbi.nlm.nih.gov/pubmed/19244365
http://www.ncbi.nlm.nih.gov/pubmed/19244365
http://www.ncbi.nlm.nih.gov/pubmed/19527924
http://www.ncbi.nlm.nih.gov/pubmed/19527924
http://www.ncbi.nlm.nih.gov/pubmed/19527924
http://www.ncbi.nlm.nih.gov/pubmed/17416040
http://www.ncbi.nlm.nih.gov/pubmed/17416040
http://www.ncbi.nlm.nih.gov/pubmed/17416040
http://www.ncbi.nlm.nih.gov/pubmed/16860977
http://www.ncbi.nlm.nih.gov/pubmed/16860977

	Title
	Corresponding author
	References

