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Introduction

It is now well recognised that sexual health is important to overall 
health and well-being.1 Sexual performance carries a sense of 
identity and self-esteem for men and results in anxiety when sexual 
ability declines.2 Despite substantial progress in the treatment 
of erectile dysfunction (ED) and available treatment facilities 
throughout the world, low treatment-seeking behaviour could be 
attributed to the sensitivity and social stigma associated with ED,3 as 
well as the cost, lack of availability and side-effects that are linked 
to pharmacological treatment.4,5  It is estimated that the global 
prevalence of ED will be 322 million by the year 2025.6,7 According 
to Fazio and Brock,8 the ageing global population, decreasing social 
stigma associated with ED, and increasing availability of effective 
oral treatment, has increased the number of patients presenting with 
this condition. 

In a study conducted on Ethiopian men with diabetes, 79% of 
patients never complained about ED.9 However, it is a common 
secondary side-effect of a number of noncommunicable diseases. 
Motorsi et al10 explain that ED exists approximately 39 months 
before cardiac events and the relationship between cardiovascular 
disease (CVD) and ED has been firmly established.11-13 The presence 
of ED predicted the onset of CVD events in men with type 2 diabetes 

without clinically explicit CVD.14 

Evidence generated by epidemiological studies found modifiable 

risk factors, such as physical activity and leanness, to be associated 

with a reduced risk for the development of ED. Obesity was found to 

be a risk factor for its development.5 Logistical regression analysis 

indicated fasting blood glucose levels and waist circumference 

measurement to be the most important predictors of the development 

of ED. Therefore, it would seem that metabolic syndrome (MS) is 

an additional risk factor for the development of ED.15-17 A review 

that documented the relationship between MS and ED confirmed a 

reciprocal relationship in that MS is associated with ED, while MS 

can be viewed as a risk factor for the development of ED.18 The 

prevalence of ED in patients with diabetes varies, but can be as high 

as 90%, depending on the assessment method19-21 as the risk of 

ED increases with the duration of the condition and with increasing 

levels of glycosylated haemoglobin.20,22  

The prevalence of ED increases with age. The prevalence of 

complete or severe ED was 5% and moderate ED 17% in a large 

cross-sectional, community-based survey conducted on men aged 

40-49 years of age.23 The prevalence increased to 15% and 34% 

respectively, in older men aged 70-79 years of age. 9.6% of the 

subjects reported complete ED.24 In 2000, the overall prevalence 

of ED in the same study population was re-estimated to be 44%.25 
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However, ED cannot be viewed as an inevitable result of ageing, 

as 54% of the healthy and 41% of the diseased men in the oldest 

age category of the study sample (65-70 years) did not complain of 

moderate or severe ED.26

Ischaemic strokes and smoking are associated with ED. (The 

prevalence of ED is twice as high in smokers as it is in non-

smokers).27 Prescription, as well as non-prescription medication, may 

also cause or contribute to ED in 25% of treatment-seeking men.28 

The medication in question may include diuretics, antihypertensive 

and cholesterol-lowering medication, antidepressants and 

tranquilisers.8,29  

The risk factors for ED are multifactorial and complex, and in most 

instances inter-related to lifestyle.27,30-32 In addition, not all risk 

factors follow the same mechanism of causation.32 MS associated 

with a Western lifestyle, as well as endothelial dysfunction and 

downregulation of nitric oxide synthase on a biochemical level, 

is suspected to be a leading cause of ED.31 CVD, in general, is 

also associated with possible endothelial dysfunction in penile 

vasculature.32 Some of the risk factors associated with CVD are 

also linked to the onset of ED, such as smoking, that leads to 

possible endothelial dysfunction, associated atherosclerosis and 

sympathetic overactivity.27 Diabetes mellitus promotes the onset of 

ED via vasculopathy from endothelial dysfunction and autonomic 

neuropathy.32 Ischaemic strokes follow a different pathway, 

causing disruption of descending neural control of the proerectile 

processes.32 The contribution of depression and stress, even though 

they are significant contributors, is not very well understood.32

In most instances, the treatment of ED relies on lifestyle interventions, 

such as diet, exercise and weight loss in the case of MS, cessation 

of smoking, counselling, and appropriate glycaemic control through 

diet.27,30-32 In other instances, ED is treated in combination with 

drugs, such as the cautious use of phosphodiesterase type 5 (PDE5) 

inhibitor in patients who suffer from vascular disease.29

An estimated 34.8% of men aged 40-70 years have moderate to 

complete ED.33,34 A modern lifestyle and environmental factors, such 

as pollution, have resulted in an increase in male infertility in almost 

every part of the world.35 In South Africa, male infertility accounts for 

40% of total infertility or failure to conceive.36

In a feature published in the popular magazine, Men’s Health, male 

readers were educated on how to assess their risk of developing 

ED. Readers were referred to a case study of a man aged 31 years 

who did not have ED problems yet, but a suggestion was made 

that his “poor diet, sedentary lifestyle and family history would 

eventually catch up with him”, and if he didn’t start exercising or 

eating properly his “sex life expectancy” would be an estimated 10 

years.37 The concept of sexual well-being used to focus on sexually 

transmitted disease and reproductive anxieties, but has broadened 

to (and has perhaps become primarily fixated on) a concern with the 

maintenance and enhancement of sexual desire and performance.38    

Pharmacological management 

The most commonly used therapy for the treatment of ED includes 

oral therapy with PDE5 inhibitors, such as sidenafil (Viagra®). 

However, some patients may not be able to tolerate PDE5 or may 

require a lower dose because of side-effects relating to vasodilation. 

As a result, oral therapy has the potential to induce hypotension, 

cause headaches, flushing, dyspepsia, gastrointestinal symptoms 

and nasal congestion, blurred vision, a rash and back pain.5,8,29,39  

An additional concern, when considering the frequent coexistence of 

ED and CVD, is that PDE5 may result in coronary ischaemia.39  

Nutritional and lifestyle prevention and management 

The Health Professional’s Follow-up study6 found several 
modifiable lifestyle factors, such as physical activity and leanness, 
to be associated with the maintenance of good erectile function.  
For example, men with a body mass index (BMI) of more than  
28.7 kg/m2 were likely to have a 30% increased risk of developing 
ED, as opposed to those with a BMI of 25 or lower. 

Cross-sectional studies40 have also found higher levels of physical 
activity to be associated with a significant reduction in the prevalence 
of ED, and that the prevalence of ED directly relates to overweight 
and obesity. A baseline BMI ≥ 28 kg/m2 significantly predicted 
the development of ED in the long term, while initially overweight 
subjects remained at a high risk of developing ED, despite follow-up 
weight loss.30 A large population-based survey conducted in Brazil26 
found that the prevalence of ED was inversely related to the level of 
physical activity.  

Subjects with cholesterol- and fat-rich diets have been found to be 
more likely to develop ED during follow-up than those with more 
balanced diets. In addition, a lower intake of vegetables, fruit and 
nuts and a lower ratio of monounsaturated to saturated fats was 
evident in men with ED.41 Food intake that is more likely to be 
associated with an increased risk of the development of CVD tends 
to be higher in men with ED, whereas the intake of foods that are 
associated with a decreased risk of CVD tends to be lower.42 

Although epidemiological evidence supports the role of lifestyle 
factors, limited data are available to suggest that the treatment of 
underlying risk factors and coexisting illness through weight loss, 
exercise, stress reduction and smoking cessation may improve 
erectile function.27,30 A randomised trial on 110 obese men with 
moderate ED31 which compared intensive lifestyle changes with an 
educational control, found that approximately a third of the subjects 
in the intervention group recovered normal erectile function during 
the course of the study, compared to less than 10% in the control 
group. Of a sample of middle-aged men with hypertension, those 
who achieved the highest levels of fitness and a reduction in blood 
pressure level were also more likely to show an improvement in 
sexual function. Therefore, these studies indicate that significant 
improvements in sexual function can be expected in patients who 
implement intensive lifestyle changes, including weight loss and 
rigorous exercise, and that are associated with positive changes in 
weight, fitness levels and other markers for cardiovascular health.43
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Esposito et al42 also assessed the effect of changes in lifestyle on 

subjects with ED or who were at an increased risk of developing 

ED. Men who were randomly assigned to the intervention group 

(n = 104) received detailed advice on how to reduce body weight, 

improve their dietary quality and increase physical activity, while 

men in the control group (n = 105) were given general information 

about healthy food choices, and general advice on how to increase 

their level of physical activity. The outcome was that there was a 

statistically significant improvement in erectile function score in the 

intervention group (p-value = 0.015). The effect of the intervention 

was that the restoration of erectile function was most pronounced 

in subjects who implemented comprehensive lifestyle changes. 

In addition, there was a strong correlation between the success 

score and the restoration of erectile function, thereby leading the 

authors to conclude that it is possible to achieve an improvement in 

erectile function in men at risk by means of a nonpharmacological 

intervention that targets weight loss and increased physical activity.42  

The promotion of specific foods and traditional and 
herbal remedies that combat erectile dysfunction 

Many patients self-medicate by resorting to local herbs and OTC 

preparations based on anecdotal evidence in an attempt to manage 

their ED.2 Traditional remedies have been used to treat male 

reproductive disorders in South African men for many years.44  

In addition, alternative remedies, such as rhinoceros horn,2,35,45 are 

a major cause for concern.46 Because of the increasing number of 

men seeking treatment for ED, there is a need to assess the safety 

and biological plausibility of some of the OTC preparations, as well 

as food and drinks, that reportedly enhance sexual desire and/or 

performance.

The word “aphrodisiac” derives from the word “Aphrodite”, the 

Greek goddess of beauty, fertility and love, while an aphrodisiac 

refers to any food, drink or drug that increases sexual desire or 

arouses sexual response.47 The two main types of aphrodisiacs 

include psychophysiological stimuli, such as visual, tactile, olfactory 

and aural, as well as preparations that include food, alcoholic drinks 

and love potions. Historically, many natural substances have been 

known to possess aphrodisiac powers or qualities, and have been 

widely used in Africa and Europe.45 These include Panax ginseng 

(ginseng), Epimedium extract (horny goat weed), the dried remains 

of the Mediterranean cantharides beetle (Spanish fly) and oysters.2,48 

In the USA, the only Food and Drug Administration (FDA)-approved 

natural product for erectile dysfunction is yohimbine, an alkaloid 

isolated from the bark of the yohimbe tree (Pausinystalia yohimbe) 

For the purpose of this review, the aphrodisiac qualities of foods and commercially available products in South Africa, such as alcoholic beverages, 

chilli, chocolate, oysters, cantharides, Epimedium extract, Ginkgo biloba, Panax ginseng and Tribulis terrestris will be reviewed and evaluated. The 

foods and products are summarised in Table I.

Table I: Freely available foods and over-the-counter natural ingredients that are touted to have aphrodisiac properties

Product Description Mechanism Dosage

Alcohol 
consumption

Although not promoted as an aphrodisiac, alcohol is 
known to reduce inhibitions, thereby promoting sexual 
intercourse.49 Male alcoholics often report ED after the 
acute ingestion of large amounts alcohol, while in ED 
sufferers, alcohol is a frequent phenomenon.50

The pharmacological management of ED with PDE5 
inhibitors centres around a mechanism whereby levels 
of PDE5 inhibitors and nitric oxide are increased. These 
effects result in relaxation of the smooth muscle in the 
corpus cavernosum of the penis.8,27,39 Research conducted 
by Wallerath et al51 revealed that the increase in eNOS 
expression and activity brought about by red wine from 
France (and probably other regions), may contribute to the 
beneficial effects of this beverage on the cardiovascular 
system.

N/A

Cantharides
(Spanish fly)

Spanish fly (also referred to as cantharides) is the common 
name for a variety of blister beetles that are usually black 
or bronze green in colour.52 

The beetles release an irritating substance, cantharidin, 
that acts as a powerful mucosal irritant and vesicant 
(blister inducing),52 causing irritation of the urethra, with 
resultant vascular congestion and inflammation of the 
erectile tissue.53

Toxic. Not considered 
to be safe in any 
quantity54

Capsicum 
frutescens 
(chilli)

Chillies are the fruit of the plant Capsicum frutescens and 
are touted to have aphrodisiac qualities.55,56 The spiciness 
of chillies is measured in Scoville heat units, which are 
indicative of the amount of capsicum present.45

This alkaloid stimulates chemoreceptor nerve endings in 
the skin, especially the mucous membranes.55,57 

N/A

Chocolate Cocoa and chocolate are referred to as an aphrodisiac,58-61 
Dillinger et al61 cites Diaz del Castillo (1590), a Spanish 
conquistador who landed on the east coast of Mexico after 
Hernandos Cotéz (1519): “from time to time Montezuma’s 
(ruler of the Aztecs) guard brought him, in cups of pure 
gold, a drink made from the cocoa plant, which they said 
he took before visiting his wives”.  

Bioactive substances in chocolate that may influence 
behaviour include tyramine and phenylethylamine,59,62 
which are similar to amphetamine.62 The unsaturated 
N-acylethanolamines in chocolate, which may activate 
cannabinoid receptors or increase endocannabinoid levels, 
are associated with increased sensitivity and euphoria.60,63 
In addition, the taste and fatty nature of chocolate is 
reported to stimulate the hypothalamus, thereby resulting 
in pleasurable sensations and increasing brain serotonin 
(5-hydroxytrytrytamine) levels.60,63

N/A
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Epimedium 
extract (horny 
goat weed)

There are approximately 52 Epimedium species of 
herbaceous flowering plants, also known as rowdy lamb 
herb, bishop’s hat or horny goat weed,64 that have been 
used to treat ED for over 
2 000 years.65

Icariin, the active ingredient,66 increases levels of nitric 
oxide and PDE5 activity. This relaxes the smooth muscle in 
the corpus cavernosum67 as icariin is able to inhibit PDE5 
and PDE4 in vitro.66 Liu et al68 found that oral treatment 
with icariin elevated intracavernosal pressure,69,70 while Ma 
et al65 reported that Epimedium may have the potential to 
treat ED as icariin has been screened for pharmacological 
activity in vivo and vitro.65 It has also been reported that 
Epimedium may increase testosterone levels and thyroid 
hormone levels. However, to date, no human studies have 
been conducted.65

200-400  mg extract/
day65

Eriosema 
kraussianum
(“African 
viagra”)

Zulu traditional health practitioners have claimed that 
the roots of Eriosema kraussianum and other Eriosema 
species (Zulu indigenous umbrella name of uBangalala) are 
effective in treating ED.47

Isolation of five pyrano-isoflavones from Eriosema 
kraussianum found that the most active of the compounds 
had an activity equal to 75% of that found in Viagra® when 
tested in rabbit models.47

300 mg/day47

Ginkgo biloba Ginkgo biloba is one of the oldest living tree species and 
its leaves are among the most extensively studied herbs in 
use today.71-75

Gingko biloba contains flavonoid glycosides (myricetin 
and quercetin), as well as terpenoids that have been used 
pharmaceutically.71 Properties include the exhibition of 
reversible, nonselective monoamine oxidase inhibition, 
as well as the inhibition of reuptake at the serotonin, 
dopamine and norepinephrine transporters.72 Despite 
conflicting results, Ginkgo biloba extracts may improve 
blood circulation, including microcirculation in small 
capillaries.73-75 

120 mg/day in 
divided doses74,75

Oysters Oysters are propagated as being an excellent aphrodisiac 
as they are a rich source of taurine which has a 
cardioprotective effect and also plays a role in nerve 
transmission.2

The reason for its classification as an aphrodisiac is not 
very clear.76 Some authors34,35,45,48 argue that the alkaloids 
in oysters stimulate the reproductive system and that they 
are a good source of zinc which is involved in the male 
reproductive system.    

N/A

Panax ginseng 
(ginseng)

Panax ginseng is an adaptogenic herb,  propagated as 
having the ability to serve as a source of energy, increasing 
testosterone levels and enhancing libido.2,77  

The most commonly used type is Chinese ginseng 
(Panax ginseng), which contains steroids, peptides and 
triterpenoidal D-glucosides (specifically panaxsapogenin), 
and active ingredients referred to as tetracyclic triterpenoid 
saponins (ginsenosides).64,77 Panax ginseng has been 
shown to induce relaxation of the corpus cavernosum in 
male rabbits7,76,78,79 because of mediation by the release 
and/or modification of nitric oxide.64,80 Jang et al81 reported 
that the therapeutic efficacy alluded to by RCTs relates to 
an improvement in ED when compared to a placebo. Side-
effects include insomnia, dermatitis and gastrointestinal 
disturbances.76         

1-3 g/day76

Tribulis 
terrestris
(puncture 
vine)

Tribulis terrestris extract has been used to treat ED in 
China and India for centuries.82

The benefits of the active ingredient, protodioscin, include 
the ability to act as a precursor of testosterone. The 
increase in intracavernosal pressure which confirms the 
proerectile property of Tribulis terrestris can be attributed 
to an increase in testosterone levels and the subsequent 
release of nitric oxide from the nerve endings in the corpus 
cavernosum.82 

85-250 mg three 
times a day82

ED: erectile dysfunction, eNOS: endothelial nitric oxide synthase, N/A: not applicable, PDE5: phosphodiesterase type 5

which is native to tropical West Africa. Yohimbine hydrochloride 

increases libido, but its primary action is to increase blood flow to 

erectile tissue. Contrary to popular misconception, yohimbine has 

no effect on testosterone levels. Although FDA-approved, yohimbe 

has numerous side-effects and contraindications, including 

psychological disorders.

Conclusion

Globally, consumers are taking a more proactive role in their own 

health or disease management. A large proportion of consumers 

embrace alternative “holistic” treatments, particularly herbal or 

phytopharmaceutical products to treat a variety of conditions. 

There is a dearth of systematic scientific evidence of their efficacy 

and safety, when compared to synthesised chemical medicines. 

Standards have yet to be established by regulatory authorities 

with respect to the use of herbal medicines. Therefore, there is an 

urgent need for systematic research to assess the effect of these 

medicines in order to benefit both current users of herbal products 

and to contribute to the development of new therapeutic agents 

for the prevention and management of disease. In addition, there 
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is an urgent need for the protection of human health through the 

implementation of properly validated and analytical state-of-the-art, 

instrument-based methodologies which can chemically characterise 

and quantify the chief chemical constituents of the “remedy”, as 

well as assure its quality and safety. Yet, it is clear from the body of 

scientific evidence that natural ingredients and some freely available 

foods can make a contribution to the traditional, nonpharmacological 

management of ED. However, in many instances, further research 

involving human subjects is required.

References

1. Mulhall J, King R, Glina S, et al. Importance of and satisfaction with sex among men and 
women worldwide: results of the Global Better Sex Survey. J Sex Med. 2008;5:788-795.   

2. Huat Chye PL. Traditional Asian folklore medicines in sexual health. Indian J Urol. 
2006;22(3):241-245.

3. Lim PH, Moorthy P, Tan RS, editors. Aging men’s health: a case base approach. An 
overview of erectile dysfunction in aging men. New York: Thieme; 2005.

4. Tsertsvadze A, Yazdi F, Fink HA, et al. Oral sildenafil citrate (Viagra®) for erectile dysfunction: 
a systematic review and meta-analysis of harms. Urology. 2009;74(4):831-836.

5. Levinson IP, Khalaf IM, Shaeer KZ. Efficacy and safety of sildenafil citrate (Viagra®) for 
the treatment of erectile dysfunction in men in Egypt and South Africa. Int J Impot Res. 
2003;15 Suppl 1:25-29.

6. Bacon CG, Mittleman MA, Kawachi I, et al. Sexual function in men older than 50 
years of age: results from the Health Professionals Follow-up Study. Ann Int Med. 
2003;139(3):161-168.

7. Rowland DL, Burnett AL. Pharmacotherapy in the treatment of male sexual dysfunction.  
J Sex Res. 2000;37:226-243.

8. Fazio L, Brock G. Erectile dysfunction: management update. CMAJ. 
2004;170(9):1429-1437.

9. Seyoum B.  Impotence in Ethiopian diabetic men. East Afr Med J. 1998;75(4):208-210.

10. Motorsi F, Briganti A, Salonia A, et al. Erectile dysfunction prevalence, time of onset and 
association with risk factors in 300 consecutive patients with acute chest pain and 
angiographically documented coronary artery disease. Eur Urol. 2003;44(3):360-364.

11. Billups Kl. Sexual dysfunction and cardiovascular disease: integrative concepts and 
strategies. Am J Cardiol. 2005;96(12B):57M-61M.  

12. Fung MM, Bettencourt R, Barrett-Connor E. Heart disease risk factors predict 
erectile dysfunction 25 years later: the Rancho Bernardo Study. J Am Coll Cardiol. 
2004;43(8):1405-1411.

13. Roumeguere T, Wespes E, Carpentier Y, et al. Erectile dysfunction is associated with 
a high prevalence of hyperlipidaemia and coronary heart diseases risk. Eur Urol. 
2003;44(3):355-359.

14. Ma RC, So W, Yang X, et al. Erectile dysfunction predicts coronary heart disease in type 
2 diabetes. J Am Coll Cardiol. 2008;51(21):2045-2050. 

15. Esposito K, Giugliano D. Obesity, the metabolic syndrome, and sexual dysfunction. Int J 
Impot Res. 2005;17(5):391-398.

16. Demir T. Prevalence of erectile dysfunction in patients with metabolic syndrome. Int J 
Urol. 2006;13(4):385-388.

17. Kupelian V, Shabsigh R, Araujo AB, et al. Erectile dysfunction as a predictor of the 
metabolic syndrome in aging men: results from the Massachusetts Male Ageing Study. 
J Urol. 2006;176(1):222-226.  

18. Traish AM, Guay A, Feely R, et al. The dark side of testosterone deficiency: I. Metabolic 
syndrome and erectile dysfunction. J Androl. 2009;30(1):10-22.

19. Cho NH, Ahn CW, Park JY. Prevalence of erectile dysfunction in Korean men with Type 2 
diabetes mellitus. Diabet Med. 2006;23(2):198-203.   

20. Brown JS, Wessells H, Chancellor MB. Urologic complications of diabetes. Diabetes Care. 
2005;28(1):177-185.   

21. Mbanya J, Sobngwi E. Diabetes microvascular and macrovascular disease in Africa. J 
Cardiovasc Risk. 2003;10(2):97-102.

22. Kalter-Leibovici O, Wainstein J, Ziv A, et al. Clinical, socioeconomic, and lifestyle 
parameters associated with erectile dysfunction among diabetic men. Diabetes Care. 
2005; 28(7):1739-1744.  

23. Feldman HA, Goldstein I, Hatzichristou DG, et al. Impotence and its medical and 
psychosocial correlates: results of the Massachusetts Male Aging Study. J Urol. 
1994;151(1):54-61.

24. Kleinman KP, Feldman HA, Johannes CB, et al. A new surrogate variable for erectile 

dysfunction status in the Massachusetts Male Aging Study. J Clin Epidemiol. 
2000;53(1):71-78.

25. Johannes CB, Araujo AB, Feldman HA, et al. Incidence of erectile dysfunction in men 40 
to 69 years old: longitudinal results from the Massachusetts Male Aging Study. J Urol. 
2000;163(2):460-463.

26. Nicolosi A, Glasser DB, Moreira ED, et al. Prevalence of erectile dysfunction and 
associated factors among men without concomitant diseases a population study. Int J 
Impot Res. 2003;15(4):253-257.

27. McVary KT, Carrier S, Wessells H. Smoking and erectile dysfunction: evidence based 
analysis. J Urol. 2001;166(5):1624-1632.

28. Thomas A, Woodard C, Rovner ES, et al. Urologic complications on non-urologic 
medications. Urol Clin North Am. 2003;30(1):123-131.

29. McVary KT. Erectile dysfunction. New Eng J Med. 2007;357(24):2472-2481.

30. Esposito K, Giugliano F, Di Palo C, et al. Effect of lifestyle changes on erectile dysfunction 
in obese men: a randomized controlled trial. JAMA. 2004;291(24):2978-2984.   

31. Esposito K, Marfella R, Ciotola M, et al. Effect of a Mediterranean-style diet on endothelial 
dysfunction and markers of vascular inflammation in the metabolic syndrome: a 
randomised trial. JAMA. 2004;292(12):1440-1446.    

32. Heaton JPW, Adams MA. Causes of erectile dysfunction. Endocrine. 2004;23(2-3):119-123.

33. Patel DK, Kumar R Prasad SK, et al. Pharmacologically screened aphrodisiac plant: a 
review of current scientific literature. Asian Pac J Trop Biomed. 2011;3(10):131-138.

34. Olayemi FO. A review on some causes of male infertility. African J Biotech. 
2010;9(20):2834-3842.

35. Mathur M. Herbal aphrodisiac their need, biology and status: global and regional 
scenario. J Nat Products. 2012;5:131-146.

36. Jacobson M. Male infertility more common than believed. Med Chronicle [homepage on 
the Internet]. c2012. Available from: http//www.medicalchronicle.co.za

37. Marshall BL. The new virility: Viagra, male ageing and sexual function.  Sexualities. 
2006;9(3):345-362.

38. Giami A. Sexual health: the emergence, development and diversity of a concept. Ann Rev 
Sex Res. 2002;13:1-35.   

39. Jackson G, Rosen RC, Kloner RA, et al. The second Princeton consensus on sexual 
dysfunction and cardiac risk: new guidelines for sexual medicine. J Sex Med. 
2006;3(1):28-36.

40. Derby CA, Mohr BA, Goldstein I, et al. Modifiable risk factors and erectile dysfunction: can 
lifestyle changes modify risk? Urol. 2000; 56(2):302-306. 

41. Esposito K, Giugliano F, De Sio M, et al. Dietary factors in erectile dysfunction. Int J Impot 
Res.  2006;18(4):370-374.

42. Esposito K, Ciotola M, Giugliano F, et al. Effects of intensive lifestyle changes in erectile 
dysfunction in men. J Sex Med. 2009;6(1):243-250.  

43. Rosen RC, Friedman M, Kortis JB. Lifestyle management of erectile dysfunction: the role 
of cardiovascular and concomitant risk factors. Am J Cardiol. 2005; 96(12B):76M-79M.

44. Abdillahi HS, Van Staden J. South African plants and male reproductive healthcare: 
conception and contraception. J Ethnopharmacology. 2012;143(2):475-480.

45. Singh B, Gupta V, Bansai P, et al. Pharmacological potential of plant used as aphrodisiacs. 
Int Pharmal Sc Rev Res. 2010;5(1):104-113.   

46. Dean C. Rhinoceros poaching in Africa reached crisis point. Save The Rhino [homepage 
on the Interent].  2011. c2012. Available from: www.savetherhino.org 

47. Malviya N, Jain S, Gupta VB, et al. Recent studies on aphrodisiac herbs for the 
management of male sexual dysfunction: a review.  Acta Poloniae Pharmaceutica. 
2011;68(1):3-8. 

48. Da Silva CV, Borges FM, Velozo ES. Phytochemistry of some Brazilian plants with 
aphrodisiac activity. In: Rao V, editor. Phytochemicals: a global perspective of their role in 
nutrition and health. Croatia: InTech; 2012.

49. Renshaw DC. The search for aphrodisiacs. Psychofarm Rev. 2008;43(1):1-7.

50. Renshaw DC. Seven weeks to better sex. 2nd ed. Redondo Beach: Westom Press; 2004.  

51. Wallerath T, Poleo D, Li H, Fôrstermann U. Red wine increases the expression of human 
endothelial nitric oxide synthase. J Am Col Cardiol. 2003;41(3):471-478.

52. Zanolari B. Natural aphrodisiacs. Studies of commercially-available herbal recipes, and 
phytochemical investigation of Erythroxylum vacciniifolium Mart. (Erythroxylaceae) from 
Brazil. [Unpublished thesis of doctoral degree]. Lausanne: Universitiy of Lausanne; 2003.  

53. Till JS, Majmudar BN. Cantharidin poisoning. S Afr Med J. 1981;74(4):444-447.  

54. Karras DJ, Farrell SE, Harrigan RA, et al. Poisoning from “Spanish fly” (cantharidin).  Am 
J Emergency Med. 1996;14(5):478-483.   

55. Raskin I, Ribnicky DM, Komarnytsky S, et al. Plants and human health in the twenty-first 
century. Trends Biotechnol. 2002;20(12); 522-531. 

56. Elferink  JGR. Aphrodisiac use in pre-Columbian Aztec and Inca cultures.  J Hist 



12

Review Article: When science meets culture: the prevention and management of erectile dysfunction in the 21st century

2014;27(1)S Afr J Clin Nutr

Sexuality. 2000;9 (1-2):25-36.  

57. Bender DA. A dictionary of food and nutrition. Oxford: Oxford University Press; 2009. 

58. Coe SD, Coe MD. The true history of chocolate. London: Thames and Hudson; 1996.

59. Afoakwa ED. Cocoa and chocolate consumption: are there aphrodisiacs and other 
benefits for human health? S Afr J Clin Nutr. 2008;21(3):107-113.  

60. Salonia A, Fabbri F, Zanni G, et al. Chocolate and women’s sexual health: an intriguing 
correlation. J Sexual Med. 2006;3(3):476-482.  

61. Dillinger TL, Barriga P, Escárcega S, et al. A food of the gods: cure for humanity? A 
cultural history of the medicinal and ritual use of chocolate. J Nutr. 2000;130(8 
Suppl):2057S-2072S.

62. Hannum SM, Schmitz HH, Keen CL. Chocolate: a heart-healthy food? Show me the 
science! Nutr Today. 2001;37(3):103-109. 

63. Di Tomaso E, Beltramo M, Pionelli D. Brain cannabinoids in chocolate. Nature. 
1996;382(6593):677-678. 

64. Ho CCK, Tan HM. Rise of herbal and traditional medicine in erectile dysfunction 
management. Curr Urol Rep. 2011;12(6):470-478.    

65. Ma H, He X, Yang Y, et al. The genus Epimedium: an ethnopharmacological and 
phytochemical review.  J Ethnopharma. 2011;134(3):519-541.

66. Ning H, Xin ZC, Lin G, et al. Effects of icariin on phosphodiesterase-5 activity in vitro 
and cyclic guanosine monophosphate level in cavernous smooth muscle cells. Urology. 
2006;68(6):1350-1354. 

67. Chiu JH, Chen KK, Chiou WF, et al. Epimedium brevicornum Maxim extract relaxes 
rabbit corpus cavernosum through multitargets on nitric oxide/cyclic guanosine 
monophosphate signalling pathway.  Int J Impot Res. 2006;18(4):335-342.

68. Liu WJ, Xin ZC, Xin H, et al. Effects of icariin on erectile function and expression of nitric 
oxide synthase isoforms in castrated rats. Asian J Androl. 2005;7(4):381-388. 

69. Chen KK, Chiu JH.  Effect of Epimedium brevicornum Maxim extract on elicitation of 
penile erection in the rat.  Urol. 2006;67(3):631-635.  

70. Shindel AW, Xin Z, Lin G, et al. Erectogenic and neurotrophic effects of icariin, a 
purified extract of Horny Goat Weed (Epimedium spp.) in vitro and in vivo. J Sex Med. 

2010;7(4):1518-1528.

71. Oyama Y, Fuchs PA, Katayama N, et al. Myricetin and quercetin, the flavonoid constituents 
of Ginkgo biloba extract, greatly reduce oxidative metabolism in both resting and Ca2+–
loaded brain neurons. Brain Res. 1994;635(1-2):125-129.

72. Fehske CJ, Leuner K, Muller WE. Ginkgo biloba extract (EGb761®) influences 
monoaminergic neurotransmission via inhibition of NE uptake, but not MAO activity after 
chronic treatment. Pharma Res. 2009;60(1):68-73.    

73. Smith P, MacLennan K, Darlington CL. The neuroprotective properties of the Ginkgo 
biloba leaf: a review of the possible relationship to platelet activating factor (PAF). J 
Ethnopharma. 1996;50(3):131-139. 

74. Wheatley D. Triple-blind, placebo-controlled trial of Ginkgo biloba in sexual dysfunction 
due to antidepressant drugs. Hum Psychopharma. 2004;19(8):545-548. 

75. Kang BJ, Lee SJ, Kim MD, et al. A placebo-controlled, double-blind trial of Ginkgo biloba for 
antidepressant-induced sexual dysfunction. Hum Psychopharma. 2002;17(6):279-284. 

76. Rowland DL, Tai W. A review of plant-derived and herbal approaches to the treatment of 
sexual dysfunctions. J Sex Marital Therapy. 2003;29(3):185-205.  

77. Lakshmi SM, Nagasree YB, Sreelekha K, et al. Aphrodisiac agents from medicinal plants: 
an ethnopharmacological and phytochemical review. J Pharma Res. 2012; 5(2):845-848.

78. Choi YD, Koon HR, Hyung KC. In vitro and in vivo experimental effect of Korean red 
ginseng on erection. J Urol. 1999;162(4):1508-1511.

79. Kim HJ, Woo DS, Lee G et al. The relaxation effects of ginseng saponin in rabbit corporal 
smooth muscle: is it a nitric oxide donor? British J Urol. 1998; 82(5):744-748.  

80. Zhang H, Zhou Q, Li X, et al. Ginsenoside R
e increases human sperm motility by induction 

of nitric oxide synthase. Arch Pharma Res. 2006;29(2):145-151.    

81. Jang DJ, Lee MS, Shin BC, et al. Red ginseng for treating erectile dysfunction: a 
systematic review.  J Clin Pharma. 2008;66(4):444-450.  

82. Gauthaman K, Ganesan AP, Prasad RNV. Sexual effects of Puncture vine (Tribulus 
terrestris) extract (Protodioscin): an evaluation using a rat model. J Alt Comp Med. 
2003;9(2):257-265.


