
INTRODUCTION

Testosterone deficiency syndrome (TDS) is ‘a clinical 
and biochemical syndrome associated with advancing 

age and characterized by symptoms of a deficiency in se-
rum testosterone levels’ [1]. TDS can cause a significant 
decrease in quality of life and has many adverse effects 
on multiple organs in terms of men’s health. In addition 
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Purpose: The aim of this study was to investigate the efficacy and safety of a mixed extract of Trigonella foenum-graecum 
seed and Lespedeza cuneata (TFGL) for the treatment of testosterone deficiency syndrome (TDS).
Materials and Methods: Patients were instructed to take a placebo or 200 mg TFGL capsule twice per day for 8 weeks. The 
primary efficacy variable was the change from baseline in the Aging Males’ Symptoms scale (AMS), as well as levels of serum 
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Results: The TFGL group exhibited a significant improvement in the AMS scores at 8 weeks, total testosterone at 8 weeks, and 
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to the detrimental effect of sexual functions, men with 
TDS tend to have increased waist circumference, hy-
perglycemia, hypertriglyceridemia, hyperlipidemia, and 
type 2 diabetes [2]. TDS can be treated with testosterone 
replacement therapy (TRT). TRT should be initiated on 
an individualized basis in TDS patients who have clini-
cal signs and symptoms of testosterone deficiency if the 
benefits of treatment appear to outweigh the potential 
risks and after thorough discussion with the patient [3]. 
Various preparations of testosterone are currently avail-
able, and the majority of clinical data shows that TRT 
is safe and effective. There is currently no evidence that 
testosterone treatment increases the risk of prostate 
disease according to modern guidelines [1]. However, the 
fear of prostate cancer and the risk of erythrocytosis 
have become major reason for reluctant use of TRT in 
aging men. Furthermore, TRT does not improve the 
function of Leydig cells that produce testosterone, but 
merely replenishes the insufficient testosterone [1,3]. 

Despite the increasing availability of effective con-
ventional medical treatments, plant-derived and herbo-
mineral remedies continue to be a popular alternative 
for men seeking to improve sexual function [4,5]. How-
ever, limited clinical research has focused on the use of 
herbal medicine to improve male health, particularly to 
increase testosterone levels and support healthy sexual 
function.

Trigonella foenum-graecum Linn, also known as fen-
ugreek, is an aromatic annual plant that found wild in 
Kashmir, Punjab, and the upper Gangetic plains, and 
is widely cultivated in many parts of India. It is used 
internally as an abortifacient, antispasmodic, appetite 
stimulant, blood cleanser, laxative, tonic, and expecto-
rant [6]. The seeds contain diosgenin along with three 
minor steroidal saponins (similagenin, savsalpogenin, 
and yuccagenin), choline, trimethylamine (a sex hor-
mone in frogs), vitamins (A, B2, B6, B12, D), lysine, l-
tryptophan rich proteins, mucilaginous fiber, coumarin, 
fenugreekine, nicotinic acid, sapogenins, phytic acid, 
scopletin and trigonelline, calcium, iron, β-carotene, and 
other vitamins and essential oils [7].

Previous studies have suggested that Trigonella foe-
num-graecum seed extract has positive effects on sex-
ual health and quality of life, and that it demonstrates 
anabolic and androgenic activity in young patients 
[8]. It is believed that these positive effects are due to 
increased testosterone, and that Trigonella foenum-
graecum seed extract can be an effective treatment for 

the TDS in aging men. The basis for this androgenic 
activity may be due to the fact that Trigonella foe-
num-graecum seeds contain soluble steroidal saponins, 
specifically furostanol glycosides, which are responsible 
for complexing cholesterol in the cell membrane [9,10]. 
Other studies have found that Trigonella foenum-
graecum increases testosterone and free testosterone, 
suggesting that it may be an incomplete 5-alpha re-
ductase and aromatase inhibitor [11]. In this study, we 
investigated the efficacy and safety of a mixed extract 
of Trigonella foenum-graecum seed and Lespedeza cu-
neata (TFGL) for the treatment of TDS.

MATERIALS AND METHODS

1. Study design 
This was a double-blind, randomized, placebo-con-

trolled, parallel-group study conducted in accordance 
with the Good Clinical Practices standards and in con-
formity with the ethical principles set out in the Decla-
ration of Helsinki. Patients were recruited prospectively 
and consecutively between June 2015 and November 
2015. Initially, eligible patients had a one-week treat-
ment-free run-in period and were checked for adequacy 
for inclusion. Subsequently, patients were randomly as-
signed to receive investigational products (200 mg TFGL 
or placebo) twice per day for 8 weeks at least 30 minutes 
after food intake (Fig. 1). During the 8-week treatment 
period, patient tolerance and responses to the investiga-
tional drugs were assessed every 4 weeks, and follow-up 
contact was made 7 days after the 8-week treatment to 
evaluate any additional adverse events.

2. Ethics statement 
This study was approved by the Institutional Review 

Board of Seoul National University Bundang Hospital 
(IRB NO: B-1505/299-001). The study was retrospective-
ly registered in the NIH ClinicalTrials.gov (http://www.
clinicaltrials.gov/) (NCT03057899). Written informed 
consent was obtained from each patient before ran-
domization. 

3. Subjects 
Inclusion criteria were as follows: men aged over 40 

years, with total scores on the Aging Males’ Symptoms 
scale (AMS) questionnaire ≥27; total serum cholesterol 
<220 mg/dL; and triglyceride 150–399 mg/dL. Men 
with the following conditions were excluded from the 
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study: diagnosis of  another sexual disorder, serum 
creatinine >2.5 mg/dL, an uncontrolled psychiatric dis-
order, history of major hematological, renal, or hepatic 
abnormalities, body mass index ≥45 kg/m2, hepatitis B 
surface antigen positive, prostate specific antigen ≥4.0 
ng/mL, cardiac failure, or a history of alcoholism or 
substance abuse. Patients who had taken phosphodies-
terase-5 (PDE-5) inhibitors, TRT, anti-androgen, statins, 
fibrates, niacin, steroid, fish oil, colestin, fiber-based 
laxatives, phytosterol margarines, anti-diabetics, anti-
platelet, thyroxine, diuretics, or beta-blockers were also 
excluded. Concomitant use of any erectile dysfunction 
(ED) treatment was prohibited.

4. Investigational drugs 
TFGL capsules (200 mg/capsule) and placebos were 

provided by DUHANBIO (Seoul, Korea). TFGL cap-
sules were prepared using extracts from TFGL. During 
the study period, two capsules were taken daily for 8 
weeks. Placebo and TFGL capsules were identical in 
shape, color, and taste.

5. Outcome measures 
The primary efficacy variable was the change from 

baseline in the AMS [12] and serum levels of total 
testosterone and free testosterone. Secondary efficacy 
measurements included changes from baseline in per-
centage of positivity on the Androgen Deficiency in the 
Aging Males (ADAM) questionnaire [13], serum levels 
of total cholesterol, high density lipoprotein cholesterol 
(HDL-C), low density lipoprotein cholesterol (LDL-
C), triglyceride, all domain scores of the International 

Index of Erectile Function (IIEF) [14], and perceived 
stress scale-10 (PSS-10) [15]. Changes in body compo-
sition were measured by using an InBody720 body 
composition analyser (InBody, Seoul, Korea). Adverse 
events were classified as adverse changes from baseline 
that occurred during the study period. Safety assess-
ments included laboratory tests (hematology, clinical 
biochemistry, blood coagulation test, and urinalysis), 
vital signs (blood pressure and heart rate), physical 
examination, 12-lead electrocardiogram recordings, and 
patient-reported adverse events.

6. Statistical methods 
Efficacy analysis was based on the full analysis set. 

Independent sample t-tests and repeated measures anal-
ysis of variance (ANOVA) were used to evaluate the 
primary efficacy endpoints and all secondary endpoints. 
Efficacy was calculated compared to the placebo group 
after assessing changes from baseline at given points, 
including the end of treatment. Statistical significance 
was set as p<0.05. The number of patients evaluated in 
this study was based on data obtained from the AMS 
from a previous study using a herbal formula [16]. Ac-
cording to the standards of a per-protocol analysis, 39 
valid patients were required for each group. Assuming 
a 10% dropout, 88 randomized patients (44 per group) 
were required for efficacy analysis. Changes from base-
line in continuous safety variables, including laboratory 
analysis and vital signs, were evaluated by ANOVA. 
Between-group comparisons of treatment-emergent ad-
verse event frequencies were conducted using c2 test or 
Fisher’s exact test. Baseline demographics in the TFGL 

Placebo

Mixed extract of seed andTrigonella foenum-graecum Lespedeza cuneata

Visit

1 week

Run-in
Randomize

Treatment

8 week4 week0 week

Fig. 1. Study design.
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and placebo groups were compared using ANOVA for 
continuous variables using the c2 test for categorical 
variables. Block randomization was used and generated 
by the SAS Proc Plan procedure. Statistical analyses 
were performed using SAS ver. 9.1 (SAS Institute, Cary, 
NC, USA).

RESULTS

1. Demographics 
In total, 88 men completed baseline evaluations and 

were randomly assigned to receive either placebo or 
400 mg TFGL. At baseline, no clinically or statistically 
significant differences were found between the treat-
ment groups with respect to demographic or clinical 
variables (Table 1).

2. Primary efficacy outcome variable

1) Aging Males’ Symptoms scale
In the analysis of  differences, the TFGL group 

showed a statistically significant improvement regard-
ing changes from baseline in AMS scores at 4 and 8 
weeks. However, no significant improvements were 
observed in the placebo group. Based on a comparison 
of changes from baseline between the two groups, sig-
nificant differences were observed at 8 weeks (Table 2).

2) Serum total testosterone and free testosterone
In the analysis of differences, the TFGL group exhib-

ited a statistically significant improvement regarding 
changes from baseline in total testosterone and free 
testosterone at 4 and 8 weeks. However, no significant 
improvements were observed in the placebo group. Com-
pared with the placebo group, significant differences 
were observed at 8 weeks in total testosterone and at 4 
and 8 weeks in free testosterone (Table 2). In terms of 
changes from baseline to end point, there were increases 
in total testosterone (0.54±0.85 ng/mL) and free testoster-
one (1.09±1.46 ng/mL) in the TFGL group and decreases 
in total testosterone (0.49±0.81 ng/mL) and free testoster-
one (0.77±1.16 ng/mL) in the control group. 

3. Secondary efficacy outcome variable

1)   Response to Androgen Deficiency in the Aging 
Males questionnaire

At 4 weeks, 25% of the TFGL group changed to neg-
ative response to the ADAM questionnaire and 34.1% 
responded negative at the end of study. However, no 
patients in the placebo group had negative response to 
the ADAM questionnaire at 4 or 8 weeks (Table 2).

2)   Serum total cholesterol, high density 
lipoprotein cholesterol, low density 
lipoprotein cholesterol, and triglyceride

In the analysis of  differences, the TFGL group 
showed a statistically significant improvement regard-
ing changes from baseline in the total cholesterol, 
HDL-C, LDL-C, and triglyceride at 4 and 8 weeks. How-
ever, no significant improvements were observed in the 
placebo group. Compared with the placebo group, sig-
nificant differences were observed in the TFGL group 
at 8 weeks in total cholesterol, and at 4 and 8 weeks in 
HDL-C, LDL-C, and triglyceride (Table 2).

In terms of changes from baseline to end point, the 
TFGL group showed decreases in total cholesterol 
(9.66±13.70 mg/dL), LDL-C (13.23±21.66 mg/dL), and tri-
glyceride (65.07±70.63 mg/dL), and increases in HDL-

Table 1. Baseline characteristics of patients

Characteristic
TFGL 400

(n=44)
Placebo
(n=44)

p-value 

Age (y) 59.2±7.7 57.0±8.4 0.214
Height (cm) 168.2±5.9 170.1±4.7 0.092
Body weight (kg) 71.1±10.3 70.2±7.4 0.648
BMI (kg/m2) 25.1±3.2 24.3±2.2 0.146
AMS 38.3±11.3 37.9±8.9 0.868
IIEF 41.3±19.2 40.7±17.9 0.877
ADAM questionnaire 

positive rate 
44 (100) 44 (100) -

PSS-10 16.9±4.2 17.1±17.9 0.934
Serum total testosterone 

(ng/mL)
4.3±1.4 4.4±1.4 0.895

Serum free testosterone 
(pg/mL)

7.7±2.1 7.7±2.2 0.930

Serum total cholesterol 
(mg/dL)

182.3±26.2 183.0±26.2 0.900

Serum HDL-C (mg/dL) 44.1±6.1 44.0±6.2 0.918
Serum LDL-C (mg/dL) 115.0±26.0 117.7±21.3 0.589
Serum triglyceride  

(mg/dL)
219.0±55.3 223.4±58.9 0.717

Values are presented as mean±standard deviation or number (%). p-
value indicates the independence sample t-test. 
TFGL: Trigonella foenum-graecum seed and Lespedeza cuneate, 
BMI: body mass index, AMS: Aging Males’ Symptoms scale, IIEF: Inter-
national Index of Erectile Function, ADAM: Androgen Deficiency in the 
Aging Males, PSS-10: perceived stress scale-10, HDL-C: high density 
lipoprotein cholesterol, LDL-C: low density lipoprotein cholesterol.
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C (5.02±5.72 mg/dL). In contrast, the placebo group 
showed increases in total cholesterol (7.57±10.40 mg/dL), 
LDL-C (7.73±12.79 mg/dL), and triglyceride (15.11±40.38 
mg/dL), and decreases in HDL-C (3.77±4.75 mg/dL). 

3) International Index of Erectile Function
In the analysis of differences, the TFGL group showed 

a statistically significant improvement regarding chang-
es from baseline in IIEF scores at 4 and 8 weeks. How-
ever, no significant improvements were observed in the 
placebo group. Compared with the placebo group, sig-
nificant differences were observed in the TFGL group 

Table 2. Effects of TFGL on investigated parameters

Variable Visit (wk) TFGL 400 (n=44) p-valuea Placebo (n=44) p-valuea p-valueb

AMS 0 38.3±11.3 <0.001 37.9±8.9 0.699 0.868
4 34.5±13.2 38.2±9.5 0.144
8 33.2±11.5 38.2±9.6 0.029

IIEF 0 41.3±19.2 0.015 40.7±17.9 0.008 0.877
4 41.9±19.0 39.1±19.4 0.490
8 45.9±18.5 36.8±20.8 0.034

ADAM questionnaire  
positive rate 

0 44 (100) 44 (100) -
4 33 (75.0) 44 (100) <0.001c

8 29 (65.9) 44 (100) <0.001c

PSS-10 0 16.9±4.3 0.005 17.1±7.9 0.017 0.934
4 15.4±4.4 17.3±7.7 0.170
8 14.8±5.1 17.8±7.9 0.038

Serum total testosterone  
(ng/mL)

0 4.3±1.4 <0.001 4.4±1.4 <0.001 0.895
4 4.4±1.5 4.02±1.3 0.201
8 4.9±1.6 3.9±1.2 0.002

Serum free testosterone  
(pg/mL)

0 7.7±2.1 <0.001 7.7±2.2 <0.001 0.930
4 8.5±2.2 7.4±1.8 0.022
8 8.8±2.2 6.9±1.7 <0.001

Serum total cholesterol  
(mg/dL)

0 182.3±26.2 <0.001 183.0±26.2 <0.001 0.900
4 180.6±28.8 186.9±26.4 0.285
8 172.6±27.3 190.5±26.1 0.002

Serum HDL-C (mg/dL) 0 44.1±6.1 <0.001 44.0±6.2 <0.001 0.918
4 46.8±8.6 42.6±7.0 0.014
8 49.2±8.7 40.2±6.7 <0.001

Serum LDL-C (mg/dL) 0 115.0±26.0 <0.001 117.7±21.3 <0.001 0.589
4 108.2±24.2 121.2±20.4 0.008
8 101.7±21.1 125.4±21.3 <0.001

Serum triglyceride  
(mg/dL)

0 219.0±55.3 <0.001 223.4±58.9 0.011 0.717
4 175.0±58.2 231.6±53.0 <0.001
8 153.9±61.8 238.5±59.9 <0.001

Skeletal muscle  
mass (kg)

0 28.8±3.8 0.066 29.2±3.6 0.658 0.581
4 28.9±3.8 29.2±3.5 0.764
8 29.0±3.7 29.2±3.5 0.720

Fat mass (kg) 0 18.4±4.6 0.237 18.6±6.3 0.773 0.860
4 18.1±4.5 18.7±6.4 0.640
8 18.4±4.5 18.6±6.2 0.827

Values are presented as mean±standard deviation or number (%). 
TFGL: Trigonella foenum-graecum seed and Lespedeza cuneate, AMS: Aging Males’ Symptoms scale, IIEF: International Index of Erectile Func-
tion, ADAM: Androgen Deficiency in the Aging Males, PSS-10: perceived stress scale-10, HDL-C: high density lipoprotein cholesterol, LDL-C: low 
density lipoprotein cholesterol.
aRepeated measure ANOVA, bindependence sample t-test, cchi-square test.
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at 8 weeks (Table 2). In terms of changes from base-
line to end point, there was an increase in IIEF scores 
(4.66±10.30) in the TFGL group and a dcrease (3.82±9.15) 
in the placebo group.

4) Perceived stress scale-10 questionnaire
In the analysis of differences, the TFGL group ex-

hibited statistically significant improvements regard-
ing changes from baseline in PSS-10 scores at 4 and 8 
weeks. However, it was rather deteriorated in the pla-
cebo group (Table 2). 

5)   Body composition (skeletal muscle mass and 
fat mass)

No significant changes were observed in body com-
position (skeletal muscle mass and fat mass) in either 
group at 4 or 8 weeks (Table 2).

4. Safety and tolerability
The safety analysis of TFGL included 44 subjects 

who took at least one dose. No clinically significant 
changes in laboratory tests, electrocardiogram, or blood 
pressure were observed in either group.

DISCUSSION

Aphrodisiac properties of Trigonella foenum-grae-
cum (fenugreek) seed have been reported in ethnobo-
tanical literature. Traditional Chinese herbalists used 
Trigonella foenum-graecum for male reproductive 
issues [17]. Trigonella foenum-graecum seed is also be-
lieved to have restorative and nutritive properties and 
to stimulate digestive processes [18]. Furostanol glyco-
sides from a variety of plants have been shown to have 
adaptogenic, anabolic, or androgenic activity, especially 
as vitalizers to improve sexual function in men [19] and 
these effects are attributed mainly to protodioscin and 
related compounds [20]. In addition, diosgenin (an im-
portant precursor for the synthesis of a number of sex 
hormones including testosterone and estrogens) and 
saponins (especially protodioscin-like compounds) are 
reportedly present in Trigonella foenum-graecum seed 
[21,22]. Therefore, a glycoside-rich fraction of Trigonella 
foenum-graecum seed is worth investigating for pos-
sible androgenic and anabolic activity. 

We already reported that 4 weeks of TFGL (40 mg/
kg and 80 mg/kg) administration increased the serum 
testosterone levels, vastus lateralis muscular strength, 

forced swimming time, total sperm counts, and motile 
sperm counts in rats. Moreover, sex hormone binding 
globulin, the epididymal fat pad, total cholesterol, and 
triglyceride levels were significantly decreased in the 
TFGL-fed rats [23]. The dosage of the investigational 
drug used in this study was determined by converting 
the dosages that were confirmed to be efficient by the 
authors’ previous in vitro studies [23,24].

In this study, we found that Trigonella foenum-grae-
cum improved TDS symptoms and increased serum to-
tal testosterone and free testosterone. Erectile function 
measured by the IIEF, also increased in the treatment 
group. Our results are supported by those of two previ-
ous studies. One study focused on younger men using 
the same Trigonella foenum-graecum seed extract, 
which was found to have a positive effect on sexual 
function in men experiencing low libido [8]. In the 
other study, Rao et al [9] found that Testofen, a special-
ized Trigonella foenum-graecum seed extract, reduced 
age-related symptoms of androgen decrease, increased 
testosterone levels, and improved sexual function in 
healthy aging males in a double-blind randomized 
clinical study. An animal study by Hamden et al [25] 
found that daily oral treatment of fenugreek steroids 
to diabetic rats over 30 days induced a considerable 
increase in testosterone in the plasma of the rats. How-
ever, a clinical study by Steels et al [8] and an animal 
study using male albino rats conducted by Aswar et al 
[26] did not reveal significant changes in testosterone 
levels.

We hypothesize that the reduction in symptoms of 
TDS and increased sexual function was directly or 
indirectly related to the increased serum testosterone. 
Potential mechanisms by which Trigonella foenum-
graecum may increase serum testosterone include stim-
ulation of pulsatile gonadotropin-releasing hormone 
(GnRH)/luteinizing hormone (LH), increased testicular 
sensitivity to LH, and increased testosterone synthesis 
or reduced testosterone catabolism. However, further 
studies are required before a clear mechanism of ac-
tion can be proposed. We demonstrated that Trigonella 
foenum-graecum improved lipid profiles, including de-
creases in total cholesterol, LDL-C, and triglyceride, as 
well as increases in HDL-C. These findings are consis-
tent with earlier studies using experimentally induced 
hyperlipidemia in rabbits [27,28]. The mechanism of 
antihyperlipidemic activities of Trigonella foenum-
graecum remains unclear, but it has been suggested 
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that total dietary fiber may play a key role in reducing 
cholesterol levels through increased fecal excretion of 
bile acids and salts, as well as inhibiting hepatic choles-
terol biosynthesis by short chain fatty acids produced 
by bacterial fermentation of soluble dietary fiber in 
the lower parts of the large intestine [28]. 

With regard to body composition, we found no sig-
nificant changes (in skeletal muscle mass and fat 
mass) in either group at 4 or 8 weeks. However, Aswar 
et al [26] reported that Trigonella foenum-graecum 
increased the weight of the levator ani muscle, as well 
as the body weight of castrated rats. They suggested 
that Trigonella foenum-graecum has anabolic proper-
ties (increasing muscle mass), and that the probable 
mechanism for this action is increased availability of 
testosterone by dissociating it from the stored form, i.e., 
sex hormone-binding globulin (SHBG). Further stud-
ies are required to explore the effects of Trigonella 
foenum-graecum on body composition.

We used L. cuneata as a mixing ingredient. L. cune-
ate has been used therapeutically in traditional Asian 
medicine to protect the function of  liver, kidneys, 
and lungs. Kim et al [29] observed the hepatoprotec-
tive effects of L. cuneata and found a high correlation 
with radical scavenging activity, which followed the 
structure-activity relationships of the flavonoid agly-
cones. Based on an in vitro study, Lee et al [30] reported 
that L. cuneate dilated vascular smooth muscle via 
endothelium-dependent nitric oxide-cyclic guanosine 
monophosphate (NO-cGMP) signaling, which is a simi-
lar mechanism of PDE-5 inhibitors for treating ED. 

The present study had several limitations. Although 
we observed significant improvements in the AMS do-
main as the primary outcome variable, as well as some 
secondary outcome variables, we did not observe statis-
tically significant improvements in other parameters 
such as body composition. This may have been due to 
the short study duration, which was not sufficient to 
change body composition. Second, due to sociocultural 
differences among various populations of different eth-
nic origins, the efficacy and safety profile of Trigonella 
foenum-graecum observed in this study, which included 
only Korean patients, may mean that outcomes differ 
somewhat across different ethnic groups. A third limi-
tation is that this study did not use a cross-over design. 
Larger clinical trials will be required to investigate the 
efficacy and safety of Trigonella foenum-graecum in 
other ethnicities and TDS of various causes, using dif-

ferent dosing regimens and direct comparative studies 
with testosterone. Lastly, we evaluated only total scores 
of AMS and IIEF. An analysis of each domain of AMS 
and IIEF would be beneficial to clarify changes in the 
symptoms of TDS. 

CONCLUSIONS

In summary, a mixed extract of TFGL significantly 
improved symptoms of TDS, as measured by the AMS, 
ADAM, PSS-10 and testosterone increase. With TRT 
already in clinical use, a herbal formula of TFGL has 
the potential to expand treatment options for TDS.
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