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COMENTÁRIOS INICIAIS

• A lógica da fitoterapia e a diferença dos suplementos alimentares 

• Produtos importados x produtos nacionais 

• Oferta de insumos sem evidências científicas ou uso tradicional reconhecido 

• Limitações quanto à pesquisa clínica 

• Prova de título de especialista em fitoterapia/ASBRAN
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Aspectos sanitários

Aspectos ético-profissionais

Uso racional

Necessidades/ 
preferências
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Conveniência • Custo
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COMO SE ORGANIZAM OS 
FITOTERÁPICOS NO EXERCÍCIO? 
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CLASSIFICAÇÃO DOS FITOTERÁPICOS NO EXERCÍCIO • AIS, 2019

• Instituto Australiano de Esportes (2019) 

• Classificação ABCD, pautada em evidências 
científicas e outras considerações para a 
prática, baseadas na: 

•Legalidade 

•Eficácia 

•Segurança 

•Considera também produtos listados na WADA 
(Agência Mundial de Antidopagem)
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CLASSIFICAÇÃO DOS 
FITOTERÁPICOS NO EXERCÍCIO

Grupo A

AIS, 2019
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CLASSIFICAÇÃO DOS 
FITOTERÁPICOS NO EXERCÍCIO

Grupo B

AIS, 2019



@leandromedeirosprofessor@leandromedeirosprofessor

CLASSIFICAÇÃO DOS 
FITOTERÁPICOS NO EXERCÍCIO

Grupo C

AIS, 2019
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CLASSIFICAÇÃO DOS 
FITOTERÁPICOS NO EXERCÍCIO

Grupo D

AIS, 2019
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CLASSIFICAÇÃO DE FITOTERÁPICOS NO EXERCÍCIO • ISSN, 2018
• Considerações iniciais 

• Avalia ação x efeito no exercício e na saúde geral 
• Possui erros conceituais quanto à classificação fitoquímica ("catequinas como 

alcaloides") 
• Ênfase nos tipos de ginseng 
• Ausência de plantas com boa investigação no exercício 
• Withania somnifera 
• Boswellia serrata
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PLANTAS COM ALEGAÇÃO DE AÇÃO 
ANDROGÊNICA
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EURICOMA LONGIFOLIA
Long Jack
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EURYCOMA LONGIFOLIA

• Produto disponível no mercado nacional 

• Eurycoma longifolia (extrato seco) 

• Utilizado como booster de testosterona, recurso ergogênico, 
para recuperação da libido masculina e melhora da fertilidade 

• Dose proposta pelos fornecedores: 200 a 400mg/dia.
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EURYCOMA LONGIFOLIA

http://www.biotropicsingredients.com/physta/
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Molecules 2016, 21, 331 8 of 31

Figure 1. Chemical structures of various biological active constituents from E. longifolia; (A) 7-Methoxy-
beta-carboline-1-propionic acid (C15); (B) 9-methoxycanthin-6-one (C15); (C) Laurycolactone (C17);
(D) Eurycolactone B (C18); (E) Eurycomalide A (C19); (F) Eurylactone (C19); (G) Longilactone (C19);
(H) Eurycomalactone (C19); (I) Eurycomanone (C20); (J) Eurycomanol (C20); (K) Pasakbumin B
(C20); (L) Hydroxyklaineanone (C20); (M) Biphenyl-neolignan (C21); (N) Quassin (C22, basic ring of
quassinoids); (O) Niloticin (C30); and (P) Eurylene (C34).

4. Analytical Methods

Besides the major constituents, secondary metabolites are usually present in a small amount.
That’s why, high sensitivity and high mass accuracy is required to produce reliable data. Mostly, data
from IR, UV, MS and X-ray analysis was evaluated further for 1H- and 13C-NMR spectral analysis.
These procedures for identification of unknown entity, require high purity as well as high concentration
of extracted compounds.

Today, mass spectrometry is the most specific and versatile method of detection in liquid
chromatography, especially perfect for the analysis of some multiple components pharmaceutical
and herbal products [93,94]. Liquid chromatography with mass spectrometry (LC-MS) is recognized
as a most suitable and powerful tool for identification as well as quantification of various herbal
product and their constituents [95–97]. From the plant kingdom, quassinoids are bitter constituents
found exclusively in various species of the Simarouboidaea (a subfamily of the Simaroubaceae)
and are biogenetically degraded triterpenes displaying a wide range of physiological properties

Euricomanona

Molecules 2016, 21, 331  

EURYCOMA LONGIFOLIA
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Table 1 Selected studies on the effects of ginseng, caffeine, ephedrine, combination of caffeine and ephedrine, and
Eurycoma longifolia Jack in exercise and sports (Continued)

Collomp et al.,
1992 [37]

Seven trained
and seven
untrained
subjects

Single dose of 250 mg of caffeine or
placebo

2 × 100-metre freestyle swims at
maximal speed separated by 20
minutes of passive recovery

Trained subjects exhibited significant
improvement in swimming velocity
after caffeine supplementation

Costill et al.,
1978 [25]

Nine
competitive
cyclists

Ingestion of coffee containing 339
mg of caffeine or exercise without
caffeine

Exercise until exhaustion on a
bicycle ergometer at 80% VO2max

Cycling time with caffeine ingestion
greater than non-caffeine fluid
ingestion

Graham and
Spriet, 1991 [27]

Seven trained
competitive
runners

1 hour before exercise: 9 mg/kg
body mass of caffeine or placebo

Four exercise trials at approximately
85% VO2max: two trials of running
to exhaustion and two trials of
cycling to exhaustion.

Endurance time increased with
caffeine supplementation in both
exercise modes

Schneiker et al.,
2006 [23]

Ten male
team sport
athletes

6 mg/kg body mass of caffeine or
placebo 1 hour before exercise

Two 36-minute halves, with each
half composed of 18 × 4-second
sprints and 2 minutes of active
recovery at 35% VO2 peak between
each sprint

Total amount of sprint work
performed and mean peak power
score achieved during sprints were
greater with caffeine ingestion in
both exercise halves

Ephedrine

Sidney and
Lefcoe, 1977
[46]

21 healthy
males (ages 19
to 30 years
old)

A single dose of ephedrine (24 mg)
or placebo

Muscle strength, endurance and
power exercise

No effect on any of the
measurements of physical work
capacity

Caffeine +
ephedrine

Bell and Jacobs,
1999 [40]

Nine male
recreational
runners

2 hours before trials: combination of
375 mg of caffeine and 75 mg of
ephedrine or placebo

Trials of the Canadian Forces Warrior
Test (3.2-km run wearing ‘fighting
order’ which weighed about 11 kg).

Run time significantly faster in the
treatment group compared with
placebo, and test performance was
improved by caffeine and ephedrine

Bell et al., 2000
[49]

12 healthy
untrained
males

1.5 to 2 hours before exercise: 5
mg/kg body mass of caffeine plus
0.8 mg/kg body mass of ephedrine,
4 mg/kg body mass of caffeine plus
1 mg/kg body mass of ephedrine, 4
mg/kg body mass of caffeine plus
0.8 mg/kg body mass of ephedrine,
or placebo

Cycling to exhaustion on a cycle
ergometer at 85% VO2 peak

Time to exhaustion in the treatment
trial greater than placebo

Bell et al., 1998
[39]

Eight males 1.5 hours before exercise: 5 mg/kg
body mass of caffeine, 1 mg/kg
body mass of ephedrine,
combination of both caffeine and
ephedrine, or placebo

Exercise on a cycle ergometer at a
maximal power output until
exhaustion

Only the combination of caffeine
and ephedrine led to a significantly
longer time to exhaustion than
placebo

Bell et al., 2002
[42]

12 subjects 4 mg/kg body mass of caffeine, 0.8
mg/kg body mass of ephedrine,
combination of both caffeine and
ephedrine, or placebo

10-km run in a climatic suite at 12°C
to 13°C on treadmill while wearing a
helmet and backpack weighing 11
kg. Speed was regulated by subjects.

Running time decreased in
ephedrine and combination of
ephedrine and caffeine trials.
Running pace increased in
ephedrine compared with
nonephedrine groups over the last
5 km of the run.

Williams et al.,
2008 [43]

Nine
resistance-
trained male
participants

45 minutes before exercise: 300 mg
of caffeine, 300 mg of caffeine plus
60 mg of ephedrine, or 300 mg of
glucose placebo

Maximal strength exercise of bench
press (BP) at one repetition
maximum (1 RM) and latissimus
dorsi pull-down (LP) at 1 RM. Each
subject also performed repeated
repetitions at 80% of 1 RM on both
BP and LP until exhaustion.

Increased alertness and enhanced
mood after supplementation of
combination of caffeine and
ephedrine. No differences in muscle
strength, endurance or peak aerobic
power.

Eurycoma
longifolia Jack

Muhamad et al.,
2010 [64]

12 recreational
male athletes
(age 23.3 ± 3.7
years old SD)

Two capsules per day containing 75
mg of Eurycoma longifolia Jack or
placebo for 7 days before and
another two capsules 1 hour before
exercise trial

60-minute run on treadmill at 60%
VO2max followed by 20-minute time
trial

Running distance during time trial
with Eurycoma longifolia Jack was
not different from placebo.
Physiological responses were also
not different between trials.

Ooi et al., 2001
[62], 2003 [63]

Six male
cyclists

Ingestion of herbal drink containing
0.1 mg of Eurycoma longifolia Jack
per 100 ml of drink (about 0.67 mg
of Eurycoma per trial) or placebo
drink during exercise

Cycling at 70% VO2max for the first
hour and 80% VO2max thereafter
until exhaustion

No significant improvement in
cycling performance or physiological
responses

VO2max, maximal oxygen consumption; VO2 peak, peak oxygen consumption.

Chen et al. Journal of Physiological Anthropology 2012, 31:4
http://www.jphysiolanthropol.com/content/31/1/4
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EURYCOMA LONGIFOLIA

n = 109 

Dose: 300 mg/dia 
Faixa etária: 42 - 43 anos 

• Volume do esperma (+18,2%) 

• Libido (+14%) 

• Motilidade do esperma (+ 44%) 

• Escore geral de domínio sobre a função erétil (p < 0.001) 

• Não houve alteração hormonal 

• Perda de massa adiposa em indivíduos com IMC > 25 kg/m2 (p < 0.008)

Evid Based Complement Alternat Med. 2012;2012:429268



@leandromedeirosprofessor

EURYCOMA LONGIFOLIA

• Não houve alteração significativa 
da relação T:E (< 4:1 - limite do 
COI) 

• Não houve alteração de enzimas 
hepáticas 

• Não houve alteração de função 
renal

01/08/2016 Supplementation of Eurycoma longifolia Jack Extract for 6 Weeks Does Not Affect Urinary Testosterone: Epitestosterone Ratio, Liver and Renal Functio...

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4085925/?report=printable 7/8

Physical characteristics and physiological profiles of the participants

Figure 1

Urinary testosterone:Epitestosterone ratio at baseline and following 6 weeks of supplementation with Eurycoma longifolia
Jack or placebo

Table 2

Int J Prev Med. 2014 Jun; 5(6): 728–733. 

n = 13 (praticantes de atividade física) 
400 mg/dia, por 6 semanas)
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EURYCOMA LONGIFOLIA

Andrologia 2012, 44, 226–230 

n = 76 (com hipogonadismo e 
queixa de sintomas) 200 mg/dia, por 30 dias

Tongkat ali (Table 2). Correlations between AMS score
and the serum testosterone concentration are even highly
significant (P < 0.0001).
Comparison of the parameters, AMS score and testos-

terone concentration before and after treatment revealed
highly significant differences for both parameters (Figs 1
and 2). While the AMS score decreased from
38.05 ± 9.25 to 23.67 ± 5.11 after treatment, the testoster-
one concentration increased from 5.66 ± 1.52 to
8.31 ± 2.47 nm, which represents an average increase of
46.8%. These changes are highly significant (P < 0.0001).
These improvements were seen in all individuals (results
not shown).
After categorisation of the patients (Table 3) for the

AMS scores and serum testosterone concentrations, the
differences between paired proportions were calculated
with the McNemar test. In fact, while before the treat-
ment with the water-soluble Tongkat ali extract, only
10.5% (n = 8) of the patients did not show any com-
plaints; this proportion increased to 71.7% (n = 54)
after the treatment. The same improvement was
observed for the serum testosterone concentration, which
was normal in 35.5% (n = 27) before and in 90.8%
(n = 69) of the patients after the treatment. Results of

the McNemar tests show highly significant (P < 0.0001)
improvements for both AMS score and serum testoster-
one concentration.

Table 1 Summary statistics of age, Ageing Males’ Symptoms (AMS) score and serum testosterone concentrations before and after treatment of

patients with late-onset hypogonadism with 200 mg of the standardised water-soluble extract of Tongkat ali (Eurycoma longifolia) for 1 month

Parameter n Mean SD Median Minimum Maximum

Age (years) 76 51.00 10.06 52.00 28.00 70.00

AMS (before) (score) 76 38.05 9.25 38.00 23.00 58.00

AMS (after) (score) 76 23.67 5.11 24.00 17.00 38.00

Testosterone (before) (nm) 76 5.66 1.51 5.60 2.54 9.80

Testosterone (after) (nm) 76 8.31 2.47 7.60 4.20 18.00

Table 2 Spearman rank correlations between age, Ageing Males’ Symptoms (AMS) scores and serum testosterone (nm) in 76 late-onset hypog-

onadism (LOH) patients before and after intervention with 200-mg standardised water-soluble extract of Tongkat ali (Eurycoma longifolia) for

1 month. Significant positive and negative correlations between parameters are obvious, particularly between the AMS scores and testosterone

concentrations before and after treatment of the LOH patients with 200-mg standardised water-soluble extract of Tongkat ali (E. longifolia) for

1 month

AMS (before)

(score)

AMS (after)

(score)

Testosterone

(before) (nm)

Testosterone

(after) (nm)

Age (years) Correlation coefficient

Significance level (P)

n

0.271

0.0178

76

0.260

0.0236

76

)0.317
0.0053

76

)0.211
0.0670

76

AMS (before score) Correlation coefficient

Significance level (P)

n

0.710

<0.0001

76

)0.904
<0.0001

76

)0.463
<0.0001

76

AMS (after score) Correlation coefficient

Significance level (P)

n

)0.717
<0.0001

76

)0.740
<0.0001

76

2

4

6

8

10

12

14

16

18

Testosterone (nM)
(before treatment)

Testostosterone (nM)
(after treatment)

Fig. 1 Serum testosterone concentration in 76 late-onset hypogona-

dism patients before and after treatment with 200-mg standardised

water-soluble extract of Tongkat ali (Eurycoma longifolia) for

1 month. A highly significant increase in the testosterone concentra-

tion was calculated by means of the Wilcoxon test (P < 0.0001).

Treatment of hypogonadism with Tongkat ali M. I. B. M. Tambi et al.

ª 2011 Blackwell Verlag GmbH
228 Andrologia 2012, 44, 226–230

• Aumento da testosterona sérica livre de 
46,8% (p < 0,0001), com recuperação 
do hipogonadismo (35,5% para 90,8%) 

• Redução de queixas de sintomas 
relacionados ao envelhecimento 
masculino (10,5% para 71,7%; p < 
0,0001)
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Page 4 of 6

of the subjects had T/E-ratios of up to 1, which is considered to be a 
“normal” ratio. Similar data were obtained in the placebo group: after 
12 weeks, the T/E-ratio values ranged from 0.05 to 3.3 with a median of 
0.81 (n=18). Roughly 72% of the subjects had T/E-ratios of up to 1. At 
baseline, the median value was 0.55 (n=4), demonstrating no changes 
during treatment (p= 0.82). Between group comparisons showed no 
statistical differences in the ratios of testosterone to epitestosterone: V2 
-EL/placebo: p=0.33; V4 -EL/Placebo: p=0.11). Almost all single values 
measured in both treatment groups fall within the interquartile range 
IQR (lower quartile: 25% value and upper: 75% value), except for the 
minimum and maximum values as well as the 95th percentile value of 
the T/E ratio in the E. longifolia group (Figure 1).

Physical fitness tests
Flexibility (sit & reach), muscular strength testing: back & leg (kg), 

hand grip (kg), muscular endurance: sit-up and push-up (times/min) 
as well as body composition: percent body fat (%) were measured at 
screening (V1), 6 weeks (V3) and end of treatment visits (V4). 

In all the fitness settings no noticeable changes and significant 
beneficial effects were observed either within treatment groups or 
between group comparisons, except for back and leg muscular strengths. 

The amount of strength the subjects can exert for one repetition 
during treatment is shown in Figure 2. At baseline (V2), subjects in the 

E. longifolia group who started with mean ± SEM strength of 128.81 kg 
± 5.63 kg (range: 75 kg-196 kg, n=21), increased to 132.26 kg ± 6.39 kg 
(82 kg-195 kg, n=19) at 6 weeks (V3) and finally reached mean values 
of 142.78 kg ± 7.95 kg (70 kg-205 kg, n=18) after 12 weeks of treatment 
(V4). This increase with an approximately 14 kg strength from baseline 
to end of the study was highly significant with p=0.0166 and from V3 
(6 weeks) to V4 (12 weeks) with p=0.0062. In contrast, subjects in the 
placebo group had a moderate gain (approx. 10.8 kg) in back and leg 
strength with mean values of 128 kg ± 8.31 kg, n=13 at the end of the 
trial compared to baseline mean values (117.21 kg ± 5.62 kg, n=19), 
barely reaching significance (p=0.045). 

Discussion
The supplementation of 300 mg per day of Eurycoma longifolia root 

water extract in healthy middle-aged men, for a period of 12 weeks, 
was evaluated here for the ratio of Testosterone (T) to Epitestosterone 
(E) and physical fitness. To the best of our knowledge, this anti-doping 
measurement, established by the WADA, was applied for the first time 
in a controlled clinical trial with E. longifolia intake. 

In none of the analyzed subjects were the T/E-ratios greater than 
4 observed: a threshold which is considered by WADA as an adverse 
analytical finding requiring further investigations of the individuals. The 
maximum T/E-ratio of 2.95 was observed after daily intake of 300 mg 
of E. longifolia water extract. The majority of subjects (>90%) had T/E-
ratios of up to 1, in the treatment group. The highest ratio for subjects 
on placebo was 3.3 and more than 72% of the subjects had values of 
up to 1. Since between-group comparisons showed no noteworthy and 
statistical significance, the results show that a 12 weeks treatment with 
300 mg daily of E. longifolia water extract did not interfere with the 
normal ratio of testosterone to epitestosterone in middle-aged active 
and healthy men.

Several other hormones involved in the androgenic metabolism 
were analyzed in this study: total (TT) and Free Testosterone (FT), 
Dehydroepiandrosterone (-Sulfate) (DHEA) and sex-hormone binding 
globulin (SHBG). Although increasing values of these parameters 
ranging from 7% to 11% could be observed during E. longifolia extract 
intake, it did not reach significance when compared to baseline or when 
comparing with the placebo-group. However, literature on E. longifolia 
states conflicting results on its’ influence in androgenic hormones. It 
is reported in animal studies that the anabolic action of this herb is in 
increasing levels of testosterone and human studies suggested that this 
herb facilitates the production of testosterone by reducing SHBG, thus 
releasing free circulating testosterone [15,16]. The study, randomized to 
various doses of standardized E. longifolia extract (200-600 mg daily), 
showed testosterone and DHEAS at “high normal levels” compared to 
baseline, in middle aged subjects, after an 8-weeks treatment (statistics 
were not mentioned in the reference) [17]. In another placebo 
controlled study, thirty male endurance cyclist, received either 100 mg 
E. longifolia–water extract (n=15) or placebo (n=15); approximately 
30 minutes before and after each of a four 14.91 miles laps, in a high-
intensity 24-hrs bicycling program [18]. Supplementation of E. longifolia 
resulted in testosterone levels 16.4% higher while cortisol levels were 
32% lower when compared to placebo (p<0.05). The biochemical 
profile of the cyclists appeared to be in an anabolic hormonal state. In 
hypogonadic men who have low serum testosterone levels, E. longifolia 
supplementation was able to significantly increase testosterone levels to 
normal levels as well [19]. 

While the role of testosterone is known to affect muscles [20], the 
role of E. longifolia may not only be limited to testosterone enhancing. 
In this study, the muscle strengthening effect did not appear to be 
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Figure 1: Box-whisker-plot of the ratio testosterone (T) to epitestosterone (E) 
at baseline (V2) and end of trial after 12 weeks (V4) for both treatment groups. 
Shown are the median (small line within the box) with interquartile range ICR 
(upper and lower quartile), 5th and 95th percentiles and minimum and maximum 
values (+).
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EURYCOMA LONGIFOLIA

• Houve aumento de força durante 
movimentos de repetição 

• Não houve diferença significativa 
nos níveis de hormônios

J Sports Med Doping Stud 2013, 3:2 

n = 40 (saudáveis, 30 - 55 anos) 
300 mg/dia, por 12 semanas
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EURYCOMA LONGIFOLIA

• Síntese dos estudos clínicos com Eurycoma longifolia: 

• Infertilidade masculina (possivelmente eficaz) 

• Disfunção sexual masculina (possivelmente eficaz) 

• Aumento de massa muscular (evidência insuficiente) 

• Desempenho no exercício - endurance e resistido (evidência insuficiente)
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MUCUNA PRURIENS
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MUCUNA PRURIENS

group) and infertility of unknown etiology andwhose infertile
female partners had undergone extensive infertility evaluation
without showing a detectable gynecologic abnormality; [2]
oligozoospermic infertile men (n¼ 20), having a sperm count
<20" 106/mL, motility>40%, and>40% normal morphol-
ogy; and [3] asthenozoospermic infertile men (n ¼ 20),
having a sperm count >20 " 106/mL, motility <40%, and
>40% normal morphology. After examination of the semen
samples, infertile men were prescribedM. pruriens seed pow-
der (5 g/d) orally for 3monthswithmilk. This dosing schedule
was as reported earlier by Singh (28). Semen samples were
collected twice: before administration of the drug and after
3 months’ treatment with the drug. All semen profiles were
evaluated within 1 hour of specimen collection and biochem-
ical parameters within 2 days.

Semen Collection, Seminal Plasma Preparation,
and Assessment
Semen samples were collected into sterile plastic containers
by masturbation after 3 to 4 days of abstinence. Semen
volume was recorded after liquefaction of semen; an aliquot
was taken to assess spermmotility and count. A semen profile
was constructed with the procedures described byWHO (29).
The semen samples after liquefaction were centrifuged at
1,200 " g for 20 minutes for separation of seminal plasma.
The supernatant (seminal plasma) was centrifuged at
10,000 " g for 30 minutes to eliminate all possible contam-
inating cells. Seminal plasma was taken for different bio-
chemical assessments. The supernatant was quickly frozen
and stored at #20$C until analyzed. Seminal plasma lipid
peroxides were estimated according to the method of Oh-
kawa et al. (30), with modifications as described by Sanocka
et al. (31) using thiobarbituric acid. Vitamins A and E were
measured by high-performance liquid chromatography
(HPLC) as per the modified method of Omu et al. (32).

Briefly a-tocopherol acetate and retinol acetate were pipetted
into an Eppendorf tube. Into this, seminal plasma was added
and vortex mixed; hexane extract of vitamins A and E was as-
pirated out in a glass tube, dried under nitrogen stream, and
dissolved into methanol. Finally, this preparation was in-
jected into HPLC fitted with a reverse phase C-18 stainless
steel column. The vitamins were eluted with methanol at
the flow rate of 1.5 mL/min for 15 minutes. The peak heights
and the curve areas of vitamins A and E and their acetatewere
measured to calculate the amount of these vitamins in semi-
nal plasma in an ultraviolet detector with 292-nm filters.
Ascorbic acid and fructose levels were estimated as described
by Beutler (33) and Gavella (34). Corrected seminal fructose
values were deduced by multiplying the logarithm of sperm
concentration and seminal plasma fructose concentration
(35). Seminal plasma lipids were extracted by the method
of Folch et al. (36). The extract was used for estimation of
total lipids (37), cholesterol (38), and phospholipids (39).
Triglycerides were measured using an enzymatic assay
kit (40).

Statistical Analysis
The four independent groups were control, pretreated nor-
mozoospermic, pretreated oligozoospermic, and pretreated
asthenozoospermic, and they were compared together by
one-way analysis of variance followed by Dunnett’s test.
A paired t test was used to analyze the significance of
the mean difference between pre- and posttreatment in-
fertile groups. Relative associations among parameters
were determined by Pearson’s correlation coefficient. All
hypothesis testing was two tailed. The results are expressed
as mean % SD, and P<.05 was considered statistically sig-
nificant. The statistical analysis was carried out with com-
mercial software (INSTAT 3.0; GraphPad Software, San
Diego, CA).

TABLE 1
The major biologically active components of Mucuna pruriens seeds.

Constituents* % wt/wt Metals mg per 100 g seed flour

L-DOPA 3.6–4.2 Magnesium 174.9–387.6
Alkaloids (mucunine, mucunadine,

prurienidine and nicotine)
0.53 Zinc 5.0–10.9

Ascorbic acid 4.78 Iron 10.8–15.0
Total protein (albumins, globulins,

prolamins, glutelins) and amines
(tryptamine, alkylamine)

20.2–29.3 Copper 0.9–2.2

Total lipids (b-sitosterol, lecithin) 6.3–7.4 Manganese 3.9–4.3
Total dietary fiber 8.7–10.5 Sodium 43.1–150.1
Ash 3.3–5.5 Potassium 778.1–1846
Energy level 1,562–1,597 kJ 100 g#1 DM Phosphorus 325.8–592.0

Note: L-DOPA ¼ L-3,4 dihydroxyphenyl alanine.
Data from references 25–27.
* The seeds also contain flavonoids, coumarins, and cardenolides in traces.

Ahmad. Effect of M. pruriens on infertile men. Fertil Steril 2008.
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MUCUNA PRURIENS

• Produto disponível no mercado nacional 

• Mucuna pruriens (pó [teor de L-Dopa: 1,6 a 2%]) 

• Mucuna pruriens (extrato seco, 40% de L-Dopa) 

• Uso proposto pelos fornecedores como booster de 
testosterona e promotor da performance física 
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MUCUNA PRURIENS

Natural Medicines Database, 2016

• Estudos com Mucuna pruriens: 

• Doenças de Parkinson (inefetivo) 

• Infertilidade masculina (evidência fraca de benefício) 

• Não há avaliação de risco e benefícios com o produto em seres humanos como 
recurso ergogênico ou na alteração de composição corporal 

• Não há dados tecnicocientíficos que embasem a dose proposta pelo fornecedor 

• Espécie de uso tradicional reconhecido em doenças mentais (medicina tradicional 
indiana)



@leandromedeirosprofessor

MUCUNA PRURIENS

measurement of the seminal fructose concentration (48). Cor-
rected fructose is correlated with sperm motility in men with
normal sperm motility, whereas seminal fructose is not. The
recovered values of seminal corrected fructose after treat-
ment with M. pruriens were coupled with an increase in
sperm concentration and motility in normozoospermic and
oligozoospermic men. In the case of asthenozoospermic
men, the recovery of corrected fructose did not exhibited
significant correlation with sperm motility.

Mucuna pruriens seeds are a rich source of L-DOPA and its
metabolites, which include epinephrine and norepinephrine.
Though the mode of action of DOPA and catecholamines on
human infertility is not yet established, this may be linked
with the activation of the b-adrenergic system by increasing
the cyclic adenosine monophosphate (cAMP) levels, which
in turn regulates the carbohydrate metabolism, lipolysis of
fat, and functioning of genitourinary and gastrointestinal
tracts. There are a few reports that the levels of cAMP in the
semen of oligozoospermic and azoospermic men are signifi-
cantly reduced compared with levels in fertile men (49).
Moreover, it is also reported that patients treated with clomi-
phene citrate exhibit significantly elevated levels of cAMP in
their seminal fluid, leading to an increase in spermmotility. It
is well known that spermatogenesis is controlled by the hypo-
thalamus and anterior pituitary working together.

On the basis of aforementioned facts, it may be proposed
that because M. pruriens contains high levels of L-DOPA

(26, 50), its metabolite, dopamine, may stimulate the hypo-
thalamus and forebrain (51) to secrete GnRH, which may fur-
ther stimulate the anterior pituitary gland to secrete FSH and
LH, causing increased synthesis of T by Leydig cells of the
testis (52). This is elaborated in Figure 1. The action of LH
on Leydig cells is brought about by binding of the hormone
to specific receptors (LH receptors) that are present on the
cell membrane and activate the cAMP second messenger sys-
tem (53). According to Clark et al. (54), increased levels of
cAMP are largely responsible for the increase in steroid pro-
duction by Leydig cells, owing to rapid mobilization of cho-
lesterol. Therefore, increased dopamine levels optimize the
production of hormones, including T, leading to increased
sexual drive and improved performance (55). We also ob-
served increased plasma levels of T in infertile men after
M. pruriens therapy (Mahdi, unpublished observations). Tes-
tosterone also possesses potent antioxidative activity (56),
which might also play an important role in decreasing the
lipid peroxide levels in the seminal plasma of M. pruriens–
treated infertile men.

According to our results, it may be safely concluded that
treatment with M. pruriens exerted a potent restorative and
invigorating effect in all groups of infertile men. We also ob-
served that infertile subjects (mainly oligozoospermic and
normozoospermic men, roughly 30%) were able to achieve
pregnancy after treatment with M. pruriens (Mahdi, unpub-
lished data). In light of the encouraging results of the present
study, there is a need for further in-depth studies to

FIGURE 1

Role of Mucuna Pruriens in spermatogenesis.
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RESULTS
Semen Profile
The semen profiles of the fertile (control) group and the pre-
and post-M. pruriens-treated infertile groups are shown in
Table 2. The values in fertile men were as follows: semen vol-
ume 2.95 ! 0.39 mL, sperm concentration 86.55 ! 12.68
"106/mL, sperm count 254.73 ! 47.83 "106 per ejaculate,
and motility 77.58% ! 9.22%. These parameters were found
to be significantly decreased in all infertile patients compared
with controls. Treatment of these infertile men with M. pru-
riens seed powder (5 mg/d) for 3 months showed a significant
reversal of the above parameters. Treatment withM. pruriens
significantly increased the sperm concentration in normozoo-
spermic (55.33! 13.58"106/mL vs. 91.96! 7.5" 106/mL;
P<.01), oligozoospermic (8.7 ! 1.47 " 106/mL vs. 52.78 !
6.56 " 106/mL; P<.01), and asthenozoospermic men (46.96
! 6.77 " 106/mL vs. 68.69 ! 4.15 " 106/mL; P<.01)
compared with the pretreatment groups. Furthermore, motil-
ity was also significantly increased in normozoospermic
(60.5%! 8.87% vs. 73.23%! 6.93%; P<.01), oligozoosper-
mic (59.5%! 8.87% vs. 68.25%! 7.3%; P<.01), and asthe-
nozoospermic men (15.15% ! 2.27% vs. 22.85% ! 4.54%;
P<.01) after 3 months’ treatment with M. pruriens. The se-
men volume was significantly increased (P<.01), as was
the sperm count per ejaculate (P<.01), in normozoospermic,
oligozoospermic, and asthenozoospermic men compared
with pretreatment levels.

Lipid Profile
The level of lipid peroxides (LPO) in the seminal plasma
of fertile men was 1.85 ! 0.11 nmol MDA/mL. This par-
ameter was increased in the seminal plasma of nor-
mozoospermic (3.57 ! 0.26 nmol MDA/mL; P<.01),

oligozoospermic (2.5 ! 0.15 nmol MDA/mL; P<.01), and
asthenozoospermic men (3.3 ! 0.23 nmol MDA/mL;
P<.01) (Table 3). A significant reversal in the level of LPO
was observed in normozoospermic (2.14 ! 0.19 nmol
MDA/mL; P<.01), oligozoospermic (1.93 ! 0.15 nmol
MDA/mL; P<.01), and asthenozoospermic men (2.21 !
0.18 nmol MDA/mL; P<.01) after treatment with M. pruri-
ens. The levels of total lipids, cholesterol, triglycerides, and
phospholipids in the seminal plasma of fertile men were
376.08 ! 37.23 mg/dL, 59.49 ! 7.25 mg/dL, 62.97 ! 6.94
mg/dL, and 182.63! 20.48mg/dL, respectively. These levels
were significantly reduced in all groups of infertile men com-
pared with controls. Treatment withM. pruriens significantly
recovered the level of total lipids in normozoospermic, oligo-
zoospermic, and asthenozoospermic men (P<.01) compared
with pretreatment levels. Similarly, M. pruriens treatment
also significantly recovered the seminal plasma levels of cho-
lesterol, triglycerides, and phospholipids in normozoospermic
(P<.01), oligozoospermic (P<.01), and asthenozoospermic
men (P<.01) compared with pretreatment levels.

Corrected Fructose and Antioxidant Vitamins
Table 4 shows that the levels of corrected seminal fructose
and vitamins A, E, and C in the seminal plasma of infertile
men were 3.58 ! 0.38 mg/mL, 27.72 ! 4.41 mg/dL, 0.141
! 0.012 mg/dL, and 5.97 ! 0.67 mg/dL, respectively. These
parameters were decreased in all groups of infertile men com-
pared with controls. Treatment with M. pruriens recovered
the levels of corrected seminal fructose in normozoospermic,
oligozoospermic, and asthenozoospermic men (P<.01) com-
pared with pretreatment levels. Furthermore, after treatment
the levels of vitamins A, E, and C were also restored in nor-
mozoospermic (P<.01), oligozoospermic (P<.01), and

TABLE 2
Effect of Mucuna pruriens on semen profile of infertile men.

Group Treatments
Semen

volume (mL)

Sperm
concentration
(3106/mL)

Sperm
count

(3106 per
ejaculate) Motility

Control (n ¼ 60) 2.95 ! 0.39 86.55 ! 12.68 254.73 ! 47.83 77.58 ! 9.22
Normozoospermic

(n ¼ 20)
Pretreatmenta 2.07 ! 0.38 55.33 ! 13.58 114.82 ! 34.89 60.5 ! 8.87

Posttreatmentb 2.8 ! 0.3 91.96 ! 7.50 258.21 ! 39. 11 73.25 ! 6.93
Oligozoospermic

(n ¼ 20)
Pretreatmenta 1.98 ! 0.3 8.7 ! 1.47 17.29 ! 4.0 59.5 ! 8.87

Posttreatmentb 2.28 ! 0.28 52.78 ! 6.56 119.96 ! 15.64 68.25 ! 7.3
Asthenozoospermic

(n ¼ 20)
Pretreatmenta 2.33 ! 0.23 46.96 ! 6.77 109.03 ! 16.96 15.15 ! 2.27

Posttreatmentb 2.38 ! 0.22 68.69 ! 4.15 163.45 ! 18.31 22.85 ! 4.54

a P< .01 for all parameters compared with control (Dunnett test).
b P< .01 for all parameters compared with pretreatment (paired t test).

Ahmad. Effect of M. pruriens on infertile men. Fertil Steril 2008.
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• Síntese dos estudos clínicos com Mucuna pruriens: 

• Infertilidade masculina (evidência positiva) 

• Disfunção sexual (evidência inconsistente) 

• Aumento de massa muscular (ausência de evidência) 

• Desempenho no exercício (ausência de evidência)
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was expected to contain a much larger set of minor ecdysteroids
than already described, and the present work has taken advantage
of a medium-scale extraction experiment to isolate and identify
additional minor ecdysteroids from this plant.

Materials and methods

Plant material

Roots of Ajuga turkestanica were collected in the Surkhan-Darya
region of Uzbekistan and identified by Dr. O.A. Nigmatullaev at
the Department of Herbal Plants (Institute of the Chemistry of Plant
Substances, Uzbekistan) (voucher specimen number 20077092).

Extraction

Roots of Ajuga turkestanica were air-dried at 23°C for 1 week after
collection and then ground to a powder with a Waring blender.
After grinding, the plant material (2 kg) was triturated with
methanol (3 × 6 L) for 3 days at room temperature (23°C). The
solvent was evaporated (in a rotary vacuum evaporator at 40°C)
and concentrated, and 102 g of dried extract was obtained (yield
was 5.1% of the dried plant material). Methanol (60mL) was added
to the dried methanol extract to fluidise it before diluting with
water (1 L) and hydrophobic compounds were removed upon
partition with chloroform (4 × 1 L) which was discarded. The water
layer (1 L) was then extracted with n-butanol (5 × 1 L). The
combined butanol extracts were evaporated to dryness under
reduced pressure (at 46°C).

Isolation of phytoecdysteroids using column chromatography

The n-butanol fraction (42 g) was chromatographed over a silica
gel column (silica particle size: 63–100 μm; Chemapol, Prague,
Czech Republic). The column was packed using a simple dry-pack
method. The n-butanol extract applied in dried form mixed with
silica gel and carefully added to the top of the column. The column
(1.6 kg silica, size 10 × 60 cm) was eluted with CHCl3/CH3OH (9:1
v/v, 4 L), and fraction X was obtained containing a mix of less polar
ecdysteroids. Continuous elution with CHCl3/CH3OH (6:1 v/v, 3 L)
gave of fraction Y containing a mixture of 20-hydroxyecdysone,
turkesterone and some less polar ecdysteroids. Further elution
with CHCl3/CH3OH (4:1 v/v, 4 L) gave a polar fraction Z, which
contained a small amount of turkesterone and iridoids. Eluates
were checked by TLC. TLC was performed on aluminium foil-backed
plates (Fluka, Sigma-Aldrich, Germany). Developing solvent was
chloroform–methanol–water at 4:1:0.1 (v/v/v). Spots were visualized
under UV light (254 nm) and by spraying with vanillin/H2SO4

reagent followed by heating to 120 °C for 10 min (Báthori and
Kalász, 2001). Fractions X and Y were combined and after evapo-
rating the solvent under reduced pressure, an ecdysteroid-

containing fraction (turkesterone + 20-hydroxyecdysone + less
polar ecdysteroids) of 8.3 g was obtained.

HPLC separations

An aliquot (700mg) of the earlier extract was purified by preparative
reversed-phase (RP) HPLC (System 1). Preparative RP-HPLC step
(System 1): LC-MS Prep Agilent 1100, Column Sunfire Prep C18
OBD 100 × 19 mm (5 μm) from Waters; Linear gradient: A = ACN,
B = H2O + 0.1%HCOOH (T = 0 min 10% A – 90% B; T = 25 min
35% A – 65% B; T = 26 min 10% A – 90% B; T = 30 min 10% A –
90% B); Flow-rate = 20 mL/min; detection: UV, wavelength = 254
nm. The extract was dissolved in 35 mL of ACN/H2O (10:90, v/v).
Fourteen aliquots of this solution were injected into the LC-MS
Prep. Fractions were collected using an automatic collector
(Agilent Prep-FC G1346B) with a time-based trigger mode. Col-
lected peaks were dried using a HT4-Genevac without heating.

The purity of the earlier fractions was checked by analytical NP-
HPLC (column ACE 5 SIl, 150 × 4.6 mm) eluted at 1 mL/min using
either dichloromethane–isopropanol–water (125:40:2.5, v/v/v) or
cyclohexane–isopropanol–water (100:40:2.5, v/v/v). Those giving
a single peak with both systems were considered as pure enough.
Those giving several peaks were further fractionated using the
most appropriate NP-HPLC solvent with a semi-preparative
Zorbax-SIL column (250 × 9.4 mm) eluted at 4 mL min!1 using
three different solvent systems: dichloromethane–isopropanol–
water (125:40:2.5, v/v/v) (System 2a), dichloromethane–
isopropanol–water (125:30:2, v/v/v) (System 2b), and
cyclohexane–isopropanol–water (100:40:2.5, v/v/v) (System 3); de-
tection: UV, wavelength = 254 nm. In some cases, two NP-HPLC
steps were required to obtain pure compounds.

HPLC-MS analyses

Analytical HPLC-MS used a LC1100 Agilent system with a Sunfire
column (50 × 4.6 mm). Elution was performed in the gradient
mode: acetonitrile–0.1% TFA in H2O, linear gradient 10 to 35% ace-
tonitrile in 25 min, flow-rate = 0.5 mL/min. The mass spectrometer
was an API 365 equipped with a Turbo Ion Spray source.

HRMS analyses

High-resolution p-ESI (probe electrospray ionization) mass spectra
were acquired with an ultra-high resolution mass spectrometer, a
hybrid linear ion trap LTQ-Orbitrap (Thermo Fisher Scientific, Les
Ulis, France). Individual compounds dissolved in methanol were
directly infused in the mass spectrometer. For each compound,
we observed ions corresponding to [M + Na]+ (major), [M + K]+

(medium) and [M + H]+ (minor).

NMR analyses

All NMR spectroscopy experiments were recorded on a Bruker
AVANCE II 500 Spectrometer in D2O (500 MHz for 1H and 125
MHz for 13C), at 300 K (Girault, 1998). Presaturation of the solvent
was used for all one-dimensional (1D) and homonuclear two-
dimensional (2D) 1H experiments. Two-dimensional-experiments
[1H, TOCSY (spin lock time 15 ms and 35 ms), NOESY (mixing time
500 ms), HSQC (one bond correlation 1J1H-13C) and HMBC (1H-13C
correlation via two or three bonds via 2J1H-13C or 3J1H-13C, long-
range delay 80 ms)] were performed by Pulse Field Gradient
(PFG) methods using standard Bruker software. The samples were

Figure 1. Structure of the twomajor ecdysteroids from Ajuga turkestanica.
R = H: 20-hydroxyecdysone; R = OH: turkesterone.

L. Guibout et al.

Phytochem. Anal. 2015, 26, 293–300Copyright © 2015 John Wiley & Sons, Ltd.wileyonlinelibrary.com/journal/pca
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• Produto disponível no mercado nacional 

• Ajuga tukerstanica (extrato seco padronizado em 40% de 
ecdisteróides expressos em tukersterona) 

• Uso proposto pelo fornecedor como booster de testosterona 

• Dose sugerida pelo fornecedor: 500 a 2.000mg/dia.
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J Drugs Dermatol. 2007 Jun;6(6 Suppl):s20-4.
Eur Rev Med Pharmacol Sci. 2014;18(17):2584-92

Eksp Klin Farmakol. 2001 Jul-Aug;64(4):56-8.

• Estudos com Ajuga turkestanica: 100% pré-clínicos 

• Sinalização celular para hiperplasia muscular 

• Nefroprotetor 

• Estimulante da eritropoiese 

• Hidratação cutânea 

• Redução da fadiga pós-exercício 

• Não há avaliação de risco e benefícios com o produto em seres humanos 

• Não há dados tecnicocientíficos que embasem a dose proposta pelo fornecedor 

• Não é espécie de uso tradicional reconhecido (ausente de monografias)



@leandromedeirosprofessor

AJUGA TURKESTANICA

• Síntese dos estudos com Ajuga turkestanica: 

• Infertilidade masculina (ausência de evidência) 

• Disfunção sexual (ausência de evidência) 

• Aumento de massa muscular (ausência de evidência) 

• Desempenho no exercício (ausência de evidência)
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https://pubchem.ncbi.nlm.nih.gov/compound/441891 

Protodioscina 
(saponina)
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TRIBULUS TERRESTRIS

• Produto disponível no mercado nacional 

• Tribulus terrestris (extrato seco padronizado em 40 a 45% de 
saponinas expressas em protodioscina). 

• Uso proposto pelo como booster de testosterona e recurso 
ergogênico.
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Int J Sport Nutr Exerc Metab. 2000 Jun;10(2):208-15 
Int J Sport Nutr Exerc Metab. 2000 Sep;10(3):340-59 

J Strength Cond Res. 2007 May;21(2):348-53 
Fiziol Zh. 2009;55:89–96 

• Estudos clínicos com Tribulus terrestris 

• Falharam em demonstrar efeitos ergogênicos no exercício resistido, em 
composição corporal e alterações hormonais significativas.
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• Síntese dos estudos clínicos com Tribulus terrestris: 

• Infertilidade masculina (evidência positiva fraca) 

• Disfunção sexual (evidência positiva) 

• Aumento de massa muscular (evidência positiva fraca) 

• Desempenho no exercício (evidência de não-benefício)
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Chem Pharm Bull (Tokyo). 2002 Jul;50(7):988-91 

Ácido linoleico

Maca, Lepidium meyenii WALP. (Cruciferae), a plant only
found on the high plateaus (3800—4800 m) of the Puna re-
gion in Peru is one of the oldest crops of the Andeans.2) Evi-
dences of an early cultivation of this plant have been found
dating back as far as 1600 B.C., and today the pear-shaped
tuberous hypocotyl of the plant (“root”) is still cultivated be-
cause of its high nutritional value. Maca is the only known
cruciferous crop of the Americas; it is rich in carbohydrates,
lipids and proteins, and used in a similar fashion as
potatoes.3,4) Comparative botanical studies suggest that to-
day’s cultivars may actually be a distinct species (L. peru-
vianum), but L. meyenii is still the commonly used name for
Maca.5,6)

The native Indians used Maca to treat a number of condi-
tions such as anemia, tuberculosis, sterility and fatigue.7)

Currently, dietary supplements containing L. meyenii (often
referred as “Ginseng of the Andes”) are available throughout
the United States and South America, with claims of ana-
bolic effects as well as increased stamina and fertility; data
from several pharmacological studies confirmed the latter 
indication.7—9) Earlier chemical investigations of Maca led 
to the isolation of characteristic macaenes and macamides
(polyunsaturated fatty acids and their amides), along with
other fatty acids (such as linolenic acid (3) and linoleic acid
(4)), sterols and benzyl isothiocyanate.9,10) We recently re-
ported the isolation of two new macamides (2, 5) and a novel
macaene (1), together with the N-hydroxypyridine derivative
macaridine.11)

Even though the biologically active principles of Maca are
not fully known, extracts rich in macamides and macaenes
showed promising pharmacological activity.9) These com-
pounds are therefore used as quality markers (some products
are standardized for their content), but surprisingly no ana-
lytical method for their determination in Maca (plant mater-
ial or extract) has been reported. This paper thus describes
the first HPLC method suitable for the qualitative and quanti-
tative determination of the main macamides and macaenes in
L. meyenii, and combined with results of a market study, the

status of Maca preparations in the U.S.A. is discussed.

Results
In the nonpolar region of L. meyenii methanolic extracts 5

dominating signals were observed (Fig. 2). Compounds 3—5
are detectable at 210 nm, whereas a wavelength of 280 nm is
more suitable for a sensitive monitoring of 1 and 2. Peaks 1,
2 and 5 were isolated and identified as macamides and
macaenes, compounds recently reported by our group.11)

Peaks 3 and 4 were identified as linolenic acid and linoleic
acid, respectively (for structures see Fig. 1).

The compounds of interest show a wide polarity range, an
unspecific UV spectrum (3—5) and usually tend to co-elute
with compounds of similar polarity (especially 1, 2). Initial
screening experiments showed that an acidic mobile phase
enhances peak shape and separation, whereas raised tempera-

∗ To whom correspondence should be addressed. e-mail: ikhan@olemiss.edu © 2002 Pharmaceutical Society of Japan

Chemical Profiling and Standardization of Lepidium meyenii (Maca) by
Reversed Phase High Performance Liquid Chromatography
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Lepidium meyenii (Maca) is one of the few plants that can be cultivated in the harsh climate of the Andes. Its
nutritious hypocotyl is traditionally used as food and medicine, and Maca products are increasingly becoming
popular in the western world as tonics. This paper describes the first analytical method allowing the determina-
tion of the main macamides and macaenes, the marker compounds of L. meyenii. A separation within 35 min was
possible by using a C-12 stationary phase, an acidic mobile phase comprising of acetonitrile and water, and rais-
ing the column temperature to 40 °C. By monitoring the separation at 210 and 280 nm, the markers were de-
tectable as low as 0.40 mmg/ml. In order to validate the method, accuracy, precision, linearity, limit of detection and
intra/inter day repeatability were determined. The analysis of several commercially available Maca products
showed a similar qualitative pattern but significant differences in the quantitative composition. The percentage of
total markers in the preparations varied from 0.15 to 0.84%, resulting in daily intakes for the consumer from
1.52 to 14.88 mg, respectively.

Key words Lepidium meyenii; Cruciferae; Maca; HPLC; macamide; macaene
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Fig. 1. Structures of Compounds 1—5
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LEPIDIUM MEYENNI

• Produto disponível no mercado nacional 

• Lepidium meyenni (pó). 

• Teor de macaenos e macamidas totais: 0,15 a 0,84% 

• Uso proposto pelo fornecedor como booster de testosterona 
e recurso ergogênico 

• Dose sugerida pelos fornecedores nacionais: 1,0 a 3,0 g/dia
Chem Pharm Bull (Tokyo). 2002 Jul;50(7):988-91 
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LEPIDIUM MEYENNI

Evid Based Complement Alternat Med. 2015;2015:949036.

• Melhorou variáveis do sêmen (volume seminal, contagem de esperma por 
ejaculação, motilidade do esperma), porém não associado a mudanças hormonais (T, 
PRL, LH, FSH, E2).

Asian J Androl. 2001 Dec;3(4):301-3.

• Estudos clínicos com Lepidium meyenni 

• Mostrou aliviar sintomas de disfunção sexual induzida por antidepressivos em 
mulheres.
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LEPIDIUM MEYENNI

• Síntese dos estudos clínicos com Lepidium meyenii: 

• Infertilidade masculina (evidência positiva) 

• Disfunção sexual - homens e mulheres (evidência positiva) 

• Aumento de massa muscular (ausência de evidência) 

• Desempenho no exercício (ausência de evidência)



TRIGONELLA 
FOENUM-
GRAECUM

Fenogrego
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TRIGONELLA FOENUM-GRAECUM

Diosgenina
Protodioscina

Trigofenosídeo A

https://pubchem.ncbi.nlm.nih.gov/compound/
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TRIGONELLA FOENUM-GRAECUM

• Produtos disponíveis no mercado nacional 

• Feno-grego (pó): 85% de galactomananas ("1:1") 

• Feno-grego (extrato seco, 50% de fenosídeos totais) 

• Uso proposto pelo fornecedor como booster de testosterona e 
recurso ergogênico 

• Dose sugerida pelos fornecedores nacionais: 300 a 600 mg/dia
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TRIGONELLA FOENUM-GRAECUM

Int J Sport Nutr Exerc Metab. 2010 Dec;20(6):457-65. 
J Int Soc Sports Nutr 2008 5(suppl)1: P11

• Estudos clínicos com Trigonella foenum-graecum 

• Dados inconsistentes quanto a: 

• Perfil hormonal androgênico 

• Redução de massa adiposa 

• Hipertrofia pós-exercício 

• Parâmetros de força muscular 

• Doses investigadas: 500 mg/dia 
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TRIGONELLA FOENUM-GRAECUM

Physiological Aspects of Male Libido Enhanced
by Standardized Trigonella foenum‐graecum
Extract and Mineral Formulation

Elizabeth Steels,1* Amanda Rao1 and Luis Vitetta2
1Applied Science and Nutrition Pty Ltd, Clinical Trials, Brisbane, Australia
2The University of Queensland, School of Medicine, Centre for Integrative Clinical and Molecular Medicine, Brisbane, Australia

The aim of the clinical study was to evaluate the effect of Testofen, a standardized Trigonella foenum‐ graecum
(Fenugreek) extract and mineral formulation, on male libido (sexual drive, urge or desire) in a double blind
randomized placebo controlled study. The study recruited 60 healthy males aged between 25 and 52, without
erectile dysfunction and randomized to an oral dose (two tablets per day) of the active treatment (600 mg
Testofen per day) or placebo for 6 weeks. The primary outcome measure was the DISF‐SR (male) self‐
administered QOL total score and the four domain scores. The secondary outcome was specific quality of life
parameters. Testofen had an overall positive effect on physiological aspects of libido. In particular, there was a
significant increase in the subdomains of sexual arousal and orgasm. Testofen had a positive effect on QOL in
self‐reported satisfaction with muscle strength, energy and well‐being but did not have an effect on mood or
sleep. Serum prolactin and testosterone levels remained within the reference range. It was concluded that
Testofen demonstrated a significant positive effect on physiological aspects of libido and may assist to maintain
normal healthy testosterone levels. Copyright © 2011 John Wiley & Sons, Ltd.

Keywords: libido; Trigonella foenum‐graecum; fenugreek; nutraceuticals; reproductive health; Testofen.

INTRODUCTION

Low libido is often described as a lack of interest in
sexual activity, low sex drive, lack of urge or desire and is
not to be mistaken with erectile dysfunction, impotence
or infertility. Men who report experiencing erectile
dysfunction have normal levels of desire but cannot
physically act on those desires, whereas men with low
sex drives can perform sexually but do not have the
desire to do so.
The Global Study of Sexual Attitude and Behaviours

conducted on 27500 men and women in 30 countries
indicated that a lack of interest or desire in sexual
intercourse was reported by 18% of men, and that a lack
of pleasure from sexual intercourse was reported by 11%
of the participatingmen (Brock et al., 2003). The cause of
low sexual drives is not always obvious. It can be the
result of psychological issues, physical conditions or
combinations of a number of other factors. Psychological
factors can include stress, distractions, depression, abuse
or trauma as well as body image issues. On a
physiological level, factors that disrupt normal hormonal
balance are most likely caused by low levels of
testosterone, poor fitness, being overweight or obese,
malnourished, excessive alcohol intake, chronic stress
(adrenal depletion) or other endocrine issues such as
hypothyroidism, diabetes and hyperprolactinaemia. It is

also noteworthy that medications such as diuretics and
antidepressants can reduce libido (Tom, 2006).

It is now recognized that oestrogen/testosterone
ratios are important in influencing libido, with
oestrogen therapy inhibiting libido (females) and
androgen therapy having a positive effect on libido in
both males and females. The benefits of testosterone
replacement therapy in men with documented hypo-
gonadism are well recognized, with improved body
composition (increased lean body mass, enhanced
muscle, diminished visceral fat), mood, cognition and
sexual function (Miner et al., 2008; Beg et al., 2008;
Gruenewald and Matsumoto, 2003; Zhang et al., 2006).
More recently, it was shown that statin therapy was
associated with lower testosterone, prolactin and
symptoms of hypogonadism (Corona et al., 2010).

In recent years, there has been significant interest in a
herbal medicines traditionally used to improve sexual
function and performance. Ginkgo biloba has been
shown to be effective for antidepressant‐induced sexual
dysfunction, possibly through improved circulation and
prostaglandin agonist effects or neurotransmitter and
nitric oxide second messenger modulation (Cohen
and Bartlik, 1998). Research has also shown that Panax
ginseng enhances the libido possibly through its effects
on the CNS and gonadal tissues as well as increasing
stamina during intercourse (Jai et al., 2009).

Trigonella foenum‐graecum is rich in the steroidal
saponins including diosgenin, yamogenin, gitogenin,
tigogenin and neotigogens. Diosgenin is an important
precursor for the synthesis of a number of sex hormones,
and has been shown to exhibit oestrogenic effects
(Aradhana et al., 1992). Sreeja et al. (2010) has since
demonstrated that Trigonella foenum‐graecum seed

* Correspondence to: Elizabeth Steels, Applied Science and Nutrition
Pty Ltd, Clinical Trials, PO Box 68, New Farm, Brisbane, Queensland,
Australia 4005.
E-mail: beth@asnresearch.com.au
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Published online 10 February 2011 in Wiley Online Library
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Copyright © 2011 John Wiley & Sons, Ltd.
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Resultados positivos sobre variáveis de libido e qualidade de vida 
Formulação composta por feno-grego (600 mg/dia) + Mg, Zn e B6
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• Síntese dos estudos clínicos com Lepidium meyenii: 

• Infertilidade masculina (ausência de evidência) 

• Disfunção sexual - homens e mulheres (evidência positiva fraca) 

• Aumento de massa muscular (evidência inconsistente) 

• Desempenho no exercício (evidência inconsistente)



CYANOTIS 
VAGA
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CYANOTIS VAGA

Beta-ecdisterona
https://pubchem.ncbi.nlm.nih.gov/compound/
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CYANOTIS VAGA

• Produtos disponíveis no mercado nacional 

• Cyanotis vaga(extrato seco, 70% de beta-ecdisterona) 

• Uso proposto pelo fornecedor como booster de testosterona e 
recurso ergogênico 

• Dose sugerida pelos fornecedores nacionais: dose equivalente 
a 5 mg/kg/dia de beta-ecdisterona.
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CYANOTIS VAGA

J Int Soc Sports Nutr. 2006 Dec 13;3:19-27 apud. Examine  Database (examine.com)

http://examine.com
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CYANOTIS VAGA

J Int Soc Sports Nutr. 2006 Dec 13;3:19-27 apud. Examine  Database (examine.com)

http://examine.com
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CYANOTIS VAGA

• Síntese dos estudos clínicos com Cyanotis vaga: 

• Infertilidade masculina (ausência de evidência) 

• Disfunção sexual (ausência de evidência) 

• Aumento de massa muscular (evidência não-benefício) 

• Desempenho no exercício (evidência não-benefício)
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TAKE HOME MESSAGES

•  Pesquisas com fitoterápicos avaliando seu impacto no exercício físico: 
poucas e com limitações metodológicas importantes 

•  Insumos farmacêuticos ativos vegetais no Brasil: a pressa pela inovação 

•  Compromisso ético: onde estamos e para aonde vamos?
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Universidade Católica de Pernambuco 
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Valeu! =)


