
Journal of Ethnopharmacology 104 (2006) 415–417

Ethnopharmacological communication

Lepidium meyenii (Maca) does not exert direct androgenic activities
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Abstract

Maca is the edible root of the Peruvian plant Lepidum meyenii, traditionally employed for its purported aphrodisiac and fertility-enhancing
properties.
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This study aimed at testing the hypothesis that Maca contains testosterone-like compounds, able to bind the human androgen receptor and
romote transcription pathways regulated by steroid hormone signaling.

Maca extracts (obtained with different solvents: methanol, ethanol, hexane and chloroform) are not able to regulate GRE (glucocorticoid response
lement) activation. Further experiments are needed to assess which compound, of the several Maca’s components, is responsible of the observed
n vivo effects.

2005 Elsevier Ireland Ltd. All rights reserved.
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. Introduction

Lepidium meyenii, also known as “Maca”, belongs to the plant
amily of Brassicaceae and was discovered more than 2000 years
go in the highlands of central Peru (Balick and Lee, 2002).
thnobotanical surveys demonstrate that Maca was widely used
uring the precolonial and colonial periods of Peru under the
paniards, who first described of the plant and its properties
Zheng et al., 2000).

Maca roots are edible and rural traditions praise their positive
ffects on human fertility and their high nutritional value. Today,
aca is thought to be useful in the treatment of depression,

ancer, menstrual and sexual disorders as well as for mem-
ry dysfunction (Balick and Lee, 2002). However, these claims
ave rarely been validated by experimental data. Some stud-

Abbreviations: GRE, glucocorticoid response element; RPMI, roswell park
emorial institute medium; FCS, fetal calf serum; hAR, human androgen recep-

or; LCPS, luminescence counts per minute
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ies have already been conducted in vitro, to identify the active
components of this plant (Zhao et al., 2005), and in vivo to
demonstrate the effects of Maca in rats and humans (Gonzales
et al., 2002; Eddouks et al., 2005). These studies have found that
Maca extracts exert interesting biological activities and contain
compounds whose activities are similar to those of testosterone.
Actually, serum testosterone levels are directly related to sexual
desire (Gonzales et al., 2004), but data in the literature suggest
that testosterone should not be used to improve sexual desire in
men with normal serum concentrations, because of its effects on
the development of prostate cancer (Nelson and Witte, 2002).
Other studies (Zheng et al., 2000; Cicero et al., 2001) indicated
that oral administration of Maca improves sexual performance,
without changing reproductive hormone levels (Gonzales et al.,
2005).

Thereby, the hypothesized correlation between Maca intake
and fertility still requires biochemical confirmation. For
this reason, we have tested the effects of different Maca
extracts (obtained with different solvents: methanol, ethanol,
hexane, and chloroform) on a gene reporter regulated by
androgens.
378-8741/$ – see front matter © 2005 Elsevier Ireland Ltd. All rights reserved.
oi:10.1016/j.jep.2005.09.028
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2. Materials and methods

2.1. Plant material

A voucher specimen of Maca (Lepidium meyenii Walp.) has
been identified, classified, and deposited in the herbarium of the
Section of Systematic Botany, Department of Biological Sci-
ences, University of Milan, by professor Giuseppe Patrignani.

The powdered tuber (50 g) was extracted with either chlo-
roform, methanol, ethanol, or hexane (150 ml), at room tem-
perature for 1.5 h. The extracts were brought to dryness under
nitrogen. After resuspension in a known volume, the content of
the extracts was quantified by microgravimetry. Following fur-
ther evaporation, the extracts were resuspended in DMSO to a
final concentration of 100 �g/�l.

2.2. Luciferase and β-galactosidase assay

Androgen-independent prostate cancer cells DU145 were
plated into 24-well plates at 300,000 cells/ml, 1 day before trans-
fection. The cells were transiently transfected with 0.5 �g/well
of a plasmid containing a glucocorticoid response element
(GRE), controlling luciferase gene, 0.19 �g/well of a plas-
mid codifying for the human androgen receptor (pCMV-hAR),
0.03 �g/well of a plasmid used to evaluate transfection efficiency
(pEGFP-N1), and 0.25 �g/well of �-galactosidase expression
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(Zheng et al., 2000; Cicero et al., 2001; Cicero et al., 2002).
Indeed, the chemical composition of Maca tuber includes an
array of secondary metabolites arising from different pathways,
namely glucosinolates, phenylpropanoids (polyphenols), iso-
prenoids (monoterpens and sesquiterpens), and alkaloids (Dini
et al., 2002; Piacente et al., 2002; Sandoval et al., 2002; Tellez
et al., 2002; Gonzales et al., 2005). Much research has been
published, in recent years, to show how Maca interacts with its
target in vivo and in vitro (Cicero et al., 2001; Gonzales et al.,
2003; Zhao et al., 2005). At present, it is not clear whether the
effects of Maca are due to direct activities of its components
on selected cells or to indirect, namely central effects. The aim
of this study was to determine if Maca extracts bind the andro-
gen receptor and, hence, carry the potential to directly stimulate
spermatogenesis and sexual activity. We used various solvents
to extract Maca, because of the different biological activities
reported for its different fractions (Cicero et al., 2002). How-
ever, even though activation of the GRE (an enhancer sequence
activated by AR) was, as expected, greatly stimulated by hAR
activated by dihydrotestosterone in prostate DU145 cells, none
of the Maca extracts (1, 10, and 50 �g/�l) were able to activate
AR-mediated transcription (Fig. 1). Therefore, our data exclude
a direct effect of Maca on genes regulated by androgens. It has
also been postulated that the Maca effects on fertility and sex-
ual desire might be modulated by the hypothalamic-pituitary
axis, through regulation of hormone secretion, but studies per-
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ector (pCMV�).
Three hours after transfection, samples were incubated with

aca extracts to a final concentration of 1, 10, and 50 �g/�l.
edium was replaced after 24 h with RPMI 1640 (Biochrom
G, Berlin, Germany) supplemented with 5% charcoal-stripped
CS (CS-FCS), to remove any possible effects of the endoge-
ous hormones found in calf serum, and the treatments were
epeated.

For the luciferase assay, the medium was replaced with 150 �l
PMI/well and the reaction was stopped by adding 150 �l/well
f luciferase cell culture lysis reagent (Perkin-Elmer, Wellesley,
A, USA). Luciferase activity was determined as luminescence

ounts per second (LCPS). �-Galactosidase assay was used to
ormalize the results (Dondi et al., 2001; Scaccianoce et al.,
003).

.3. Statistical analysis

Data are reported as means ± standard error of the mean
S.E.). Statistical analysis was performed using the ANOVA test,
o compare control values with all treatments. A p < 0.05 was as
onsidered statistically significant.

. Results and discussion

Lepidium meyenii is the only cruciferous vegetable (Bras-
icaceae family) native to the Americas. The tuber is the only
lant organ employed in human nutrition (Dini et al., 1994).
he effects of Maca consumption on human reproductive poten-

ial, i.e. significantly enhanced libido and spermatogenesis, led
any authors to hypothesize pharmacological actions of Maca
ormed on humans and animals have demonstrated that treatment
ith Maca does not affect serum reproductive hormone levels

Gonzales et al., 2002).
Recently, a metabolite of the aromatic glucosinolates was

escribed as a specific antagonist of the androgen receptor; there-
ore, it is possible that the effects of Maca are due, at least in
art, to interactions between glucosinolates and the androgen
eceptor (Le et al., 2003). Also, it is conceivable that Maca con-
ains phyto-estrogens: the potential role of phyto-estrogens on
uman male fertility has been attributed to both estrogenic or
nti-estrogenic activities (Rochira et al., 2001). Indirect effects
f Maca, on the other hand, can be consequent to its anti-stress

ig. 1. Regulation by Maca extracts (hexane, chloroform, methanol, and
thanol) of the promoter activity of the GRE gene in DU145 cells. Cells were
reated with different concentrations of Maca extracts (1, 10 and 50 �g/�l).
xperimental data were obtained in quadruplicate and are presented as the mean
±S.E.) luciferase activity of reporter vectors. All data were compared with pos-
tive control (DHT 10−9 M) and vehicle alone (DMSO, 10%).
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and anti-depressive properties, as hypothesized by Gonzales et
al. (2003).

In synthesis, our study shows that Maca does not modu-
late androgen receptors (Fig. 1). Therefore, although there is
evidence associating enhanced sexual libido, fertility, and sper-
matogenesis with Maca consumption, a pharmacological and
causal relationship between Maca ingestion and its effects on
human reproduction is yet to be ascertained, in order to identify
the mechanism(s) of action of Maca components. Further, chem-
ical and molecular research is needed to identify which of the
many Maca components is responsible for the observed effects.
Finally, in vivo experiments are to be undertaken, to confirm the
possibility of using Maca supplementation as a tool to improve
fertility (Cicero et al., 2001).

Acknowledgement

We thank Ecoandino (Lima, Peru) for the supply of Maca.

References

Balick, M.J., Lee, R., 2002. Maca: from traditional food crop to energy and
libido stimulant. Alternative Therapies in Health and Medicine 8, 96–98.

Cicero, A.F., Bandieri, E., Arletti, R., 2001. Lepidium meyenii Walp. improves
sexual behaviour in male rats independently from its action on sponta-
neous locomotor activity. Journal of Ethnopharmacology 75, 225–229.

Cicero, A.F., Piacente, S., Plaza, A., Sala, E., Arletti, R., Pizza, C., 2002.

D

D

D

E

Gonzales, G.F., Cordova, A., Vega, K., Chung, A., Villena, A., Gonez, C.,
2003. Effect of Lepidium meyenii (Maca), a root with aphrodisiac and
fertility-enhancing properties, on serum reproductive hormone levels in
adult healthy men. Journal of Endocrinology 176, 163–168.

Gonzales, G.F., Cordova, A., Vega, K., Chung, A., Villena, A., Gonez, C.,
Castillo, S., 2002. Effect of Lepidium meyenii (Maca) on sexual desire
and its absent relationship with serum testosterone levels in adult healthy
men. Andrologia 34, 367–372.

Gonzales, G.F., Gasco, M., Cordova, A., Chung, A., Rubio, J., Villegas, L.,
2004. Effect of Lepidium meyenii (Maca) on spermatogenesis in male
rats acutely exposed to high altitude (4340 m). Journal of Endocrinology
180, 87–95.

Gonzales, G.F., Miranda, S., Nieto, J., Fernandez, G., Yucra, S., Rubio, J.,
Yi, P., Gasco, M., 2005. Red Maca (Lepidium meyenii) reduced prostate
size in rats. Reproductive Biology and Endocrinology 3, 5.

Le, H.T., Schaldach, C.M., Firestone, G.L., Bjeldanes, L.F., 2003. Plant-
derived 3,3′-diindolylmethane is a strong androgen antagonist in human
prostate cancer cells. Journal of Biological Chemistry 278, 21136–21145.

Nelson, K.A., Witte, J.S., 2002. Androgen receptor CAG repeats and prostate
cancer. American Journal of Epidemiology 155, 883–890.

Piacente, S., Carbone, V., Plaza, A., Zampelli, A., Pizza, C., 2002. Investiga-
tion of the tuber constituents of Maca (Lepidium meyenii Walp.). Journal
of Agricultural and Food Chemistry 50, 5621–5625.

Rochira, V., Balestrieri, A., Madeo, B., Baraldi, E., Faustini-Fustini, M.,
Granata, A.R., Carani, C., 2001. Congenital estrogen deficiency: in search
of the estrogen role in human male reproduction. Molecular and Cellular
Endocrinology 178, 107–115.

Sandoval, M., Okuhama, N., Angeles, F., Melchor, V., Condezo, L., Lao, J.,
Miller, J., 2002. Antioxidant activity of the cruciferous vegetable Maca
(Lepidium meyenii). Food Chemistry 79, 207–213.

Scaccianoce, E., Festuccia, C., Dondi, D., Guerini, V., Bologna, M., Motta,

T

Z

Z

All in-text 
Hexanic Maca extract improves rat sexual performance more effectively
than methanolic and chloroformic Maca extracts. Andrologia 34, 177–179.

ini, F., Migliuolo, G., Rastrelli, L., Saturno, P., Schettino, O., 1994. Chim-
ical composition of Lepidium meyenii. Food Chemistry 49, 347–349.

ini, I., Tenore, G., Dini, A., 2002. Glucosinolates from Maca (Lepidium
meyenii). Biochemical Systematics and Ecology 30, 1087–1090.

ondi, D., Maggi, R., Scaccianoce, E., Martini, L., Motta, M., Poletti, A.,
2001. Expression and role of functional glucocorticoid receptors in the
human androgen-independent prostate cancer cell line, DU145. Journal
of Molecular Endocrinology 26, 185–191.

ddouks, M., Maghrani, M., Zeggwagh, N.A., Michel, J.B., 2005. Study of
the hypoglycaemic activity of Lepidium sativum L. aqueous extract in
normal and diabetic rats. Journal of Ethnopharmacology 97, 391–395.
references underlined in blue are linked to publications on ResearchGate, le
M., Poletti, A., 2003. Characterization of prostate cancer DU145 cells
expressing the recombinant androgen receptor. Oncology Research 14,
101–112.

ellez, M.R., Khan, I.A., Kobaisy, M., Schrader, K.K., Dayan, F.E., Osbrink,
W., 2002. Composition of the essential oil of Lepidium meyenii (Walp.).
Phytochemistry 61, 149–155.

hao, J., Muhammad, I., Dunbar, D.C., Mustafa, J., Khan, I.A., 2005. New
alkamides from maca (Lepidium meyenii). Journal of Agricultural and
Food Chemistry 53, 690–693.

heng, B.L., He, K., Kim, C.H., Rogers, L., Shao, Y., Huang, Z.Y., Lu,
Y., Yan, S.J., Qien, L.C., Zheng, Q.Y., 2000. Effect of a lipidic extract
from Lepidium meyenii on sexual behaviour in mice and rats. Urology
55, 598–602.
tting you access and read them immediately.

https://www.researchgate.net/publication/8070537_Red_Maca_Lepidium_meyenii_reduced_prostate_size_in_rats?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/8070537_Red_Maca_Lepidium_meyenii_reduced_prostate_size_in_rats?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/8070537_Red_Maca_Lepidium_meyenii_reduced_prostate_size_in_rats?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/8931382_Effect_of_Lepidium_meyenii_Maca_on_spermatogenesis_in_male_rats_acutely_exposed_to_high_altitude_4340_m?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/8931382_Effect_of_Lepidium_meyenii_Maca_on_spermatogenesis_in_male_rats_acutely_exposed_to_high_altitude_4340_m?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/8931382_Effect_of_Lepidium_meyenii_Maca_on_spermatogenesis_in_male_rats_acutely_exposed_to_high_altitude_4340_m?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/8931382_Effect_of_Lepidium_meyenii_Maca_on_spermatogenesis_in_male_rats_acutely_exposed_to_high_altitude_4340_m?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/10953517_Effect_of_Lepidium_meyenii_Maca_a_root_with_aphrodisiac_and_fertility-enhancing_properties_on_serum_reproductive_hormone_levels_in_adult_healthy_men?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/10953517_Effect_of_Lepidium_meyenii_Maca_a_root_with_aphrodisiac_and_fertility-enhancing_properties_on_serum_reproductive_hormone_levels_in_adult_healthy_men?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/10953517_Effect_of_Lepidium_meyenii_Maca_a_root_with_aphrodisiac_and_fertility-enhancing_properties_on_serum_reproductive_hormone_levels_in_adult_healthy_men?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/10953517_Effect_of_Lepidium_meyenii_Maca_a_root_with_aphrodisiac_and_fertility-enhancing_properties_on_serum_reproductive_hormone_levels_in_adult_healthy_men?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/10953517_Effect_of_Lepidium_meyenii_Maca_a_root_with_aphrodisiac_and_fertility-enhancing_properties_on_serum_reproductive_hormone_levels_in_adult_healthy_men?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/10953517_Effect_of_Lepidium_meyenii_Maca_a_root_with_aphrodisiac_and_fertility-enhancing_properties_on_serum_reproductive_hormone_levels_in_adult_healthy_men?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11935643_Congenital_estrogen_deficiency_In_search_of_the_estrogen_role_in_human_male_reproduction?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11935643_Congenital_estrogen_deficiency_In_search_of_the_estrogen_role_in_human_male_reproduction?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11935643_Congenital_estrogen_deficiency_In_search_of_the_estrogen_role_in_human_male_reproduction?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11935643_Congenital_estrogen_deficiency_In_search_of_the_estrogen_role_in_human_male_reproduction?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/10998617_Effect_of_Lepidium_meyenii_MACA_on_sexual_desire_and_its_absent_relationship_with_serum_testosterone_levels_in_adult_healthy_men?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/10998617_Effect_of_Lepidium_meyenii_MACA_on_sexual_desire_and_its_absent_relationship_with_serum_testosterone_levels_in_adult_healthy_men?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/10998617_Effect_of_Lepidium_meyenii_MACA_on_sexual_desire_and_its_absent_relationship_with_serum_testosterone_levels_in_adult_healthy_men?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/10998617_Effect_of_Lepidium_meyenii_MACA_on_sexual_desire_and_its_absent_relationship_with_serum_testosterone_levels_in_adult_healthy_men?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/222702482_Lepidium_meyenii_Walp_Improves_sexual_behavior_in_male_rats_independently_from_its_action_on_spontaneous_locomotor_activity?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/222702482_Lepidium_meyenii_Walp_Improves_sexual_behavior_in_male_rats_independently_from_its_action_on_spontaneous_locomotor_activity?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/222702482_Lepidium_meyenii_Walp_Improves_sexual_behavior_in_male_rats_independently_from_its_action_on_spontaneous_locomotor_activity?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/222702482_Lepidium_meyenii_Walp_Improves_sexual_behavior_in_male_rats_independently_from_its_action_on_spontaneous_locomotor_activity?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/10829854_Plant-derived_33'-Diindolylmethane_Is_a_Strong_Androgen_Antagonist_in_Human_Prostate_Cancer_Cells?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/10829854_Plant-derived_33'-Diindolylmethane_Is_a_Strong_Androgen_Antagonist_in_Human_Prostate_Cancer_Cells?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/10829854_Plant-derived_33'-Diindolylmethane_Is_a_Strong_Androgen_Antagonist_in_Human_Prostate_Cancer_Cells?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/12578773_Effect_of_lipidic_extract_from_Lepidium_meyenii_on_sexual_behavior_in_mice_and_rats?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/12578773_Effect_of_lipidic_extract_from_Lepidium_meyenii_on_sexual_behavior_in_mice_and_rats?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/12578773_Effect_of_lipidic_extract_from_Lepidium_meyenii_on_sexual_behavior_in_mice_and_rats?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/12578773_Effect_of_lipidic_extract_from_Lepidium_meyenii_on_sexual_behavior_in_mice_and_rats?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/222329519_Chemical_composition_of_Lepidium_meyenii_Food_Chem?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/222329519_Chemical_composition_of_Lepidium_meyenii_Food_Chem?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11981052_Expression_of_functional_glucocorticoid_receptors_in_the_human_androgen-independent_prostate_cancer_cell_line_DU145?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11981052_Expression_of_functional_glucocorticoid_receptors_in_the_human_androgen-independent_prostate_cancer_cell_line_DU145?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11981052_Expression_of_functional_glucocorticoid_receptors_in_the_human_androgen-independent_prostate_cancer_cell_line_DU145?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11981052_Expression_of_functional_glucocorticoid_receptors_in_the_human_androgen-independent_prostate_cancer_cell_line_DU145?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11314170_Hexanic_Maca_extract_improves_rat_sexual_performance_more_effectively_than_methanolic_and_chloroformic_Maca_extracts?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11314170_Hexanic_Maca_extract_improves_rat_sexual_performance_more_effectively_than_methanolic_and_chloroformic_Maca_extracts?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11314170_Hexanic_Maca_extract_improves_rat_sexual_performance_more_effectively_than_methanolic_and_chloroformic_Maca_extracts?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11473715_Maca_From_traditional_Food_crop_to_energy_and_libido_stimulant?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11473715_Maca_From_traditional_Food_crop_to_energy_and_libido_stimulant?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11376758_Androgen_Receptor_CAG_Repeats_and_Prostate_Cancer?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11376758_Androgen_Receptor_CAG_Repeats_and_Prostate_Cancer?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/8046912_New_Alkamides_from_Maca_Lepidium_meyenii?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/8046912_New_Alkamides_from_Maca_Lepidium_meyenii?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/8046912_New_Alkamides_from_Maca_Lepidium_meyenii?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/221985948_Antioxidant_activity_of_the_cruciferous_vegetable_Maca_Lepidium_meyenii?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/221985948_Antioxidant_activity_of_the_cruciferous_vegetable_Maca_Lepidium_meyenii?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/221985948_Antioxidant_activity_of_the_cruciferous_vegetable_Maca_Lepidium_meyenii?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/8024870_Study_of_the_hypoglycaemic_activity_of_Lepidium_sativum_L_aqueous_extract_in_normal_and_diabetic_rats?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/8024870_Study_of_the_hypoglycaemic_activity_of_Lepidium_sativum_L_aqueous_extract_in_normal_and_diabetic_rats?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/8024870_Study_of_the_hypoglycaemic_activity_of_Lepidium_sativum_L_aqueous_extract_in_normal_and_diabetic_rats?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/8980872_Characterization_of_Prostate_Cancer_DU145_Cells_Expressing_the_Recombinant_Androgen_Receptor?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/8980872_Characterization_of_Prostate_Cancer_DU145_Cells_Expressing_the_Recombinant_Androgen_Receptor?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/8980872_Characterization_of_Prostate_Cancer_DU145_Cells_Expressing_the_Recombinant_Androgen_Receptor?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/8980872_Characterization_of_Prostate_Cancer_DU145_Cells_Expressing_the_Recombinant_Androgen_Receptor?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11153432_Investigation_of_the_Tuber_Constituents_of_Maca_Lepidium_meyenii_Walp?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11153432_Investigation_of_the_Tuber_Constituents_of_Maca_Lepidium_meyenii_Walp?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/11153432_Investigation_of_the_Tuber_Constituents_of_Maca_Lepidium_meyenii_Walp?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/295463985_Composition_of_the_essential_oil_of_Lepidium_meyenii_walp?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/295463985_Composition_of_the_essential_oil_of_Lepidium_meyenii_walp?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==
https://www.researchgate.net/publication/295463985_Composition_of_the_essential_oil_of_Lepidium_meyenii_walp?el=1_x_8&enrichId=rgreq-ea5ecba68cacafb7532ef2d3e3050e4c-XXX&enrichSource=Y292ZXJQYWdlOzc1Mjc1OTI7QVM6OTkyNTI0NTM3NzMzMjdAMTQwMDY3NTAzODg4NA==

	Lepidium meyenii (Maca) does not exert direct androgenic activities
	Introduction
	Materials and methods
	Plant material
	Luciferase and beta-galactosidase assay
	Statistical analysis

	Results and discussion
	Acknowledgement
	References


