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Abstract
Background: Hypothyroidism, a common endocrine

disorder, adversely affects various physiological
processes, including male reproductive health. Fenugreek
(Trigonella foenum-graecum L.), a traditional herbal
remedy, is known for its therapeutic properties but also
exhibits potential protective effects on reproductive
function. This study aims to evaluate the protective effect
of ethanolic extract of fenugreek seeds on sperm
characteristics in hypothyroid male albino rats. Methods:
Forty adult male albino rats (200-250 g) were divided into
four groups, each containing ten rats. The negative control
group received normal saline daily. Hypothyroidism was
induced in the remaining three groups using 0.05% 6-
propyl-thiouracil (PTU) for 30 days. Post-induction, the
groups were treated as follows: the positive control group
received normal saline, the third group received ethanolic
extract of fenugreek seeds (15 mg/kg body weight), and
levothyroxine (L-T4, 0.1
mg/kg/day). Hormonal levels of TSH, T3, and T4 were
ELISA  method,

characteristics were analyzed from left caudal epididymis

the fourth group received

measured using the and sperm

Significance | The study showed fenugreek’s potential to improve male
fertility by enhancing sperm characteristics in hypothyroid conditions.
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samples. Results: Hypothyroid positive control rats
showed significantly increased TSH levels and decreased
T3 and T4 levels compared to the negative control group.
L-T4 or

significantly reduced TSH levels and increased T3 and T4

Treatment with either fenugreek extract
levels compared to the hypothyroid positive control
group. Sperm analysis revealed that hypothyroidism
significantly reduced sperm count, general motility,
progressive motility, viability, and morphology. Both L-T4
and fenugreek treatments significantly improved all sperm
parameters compared to the hypothyroid positive control
group.
characteristics, underscoring the importance of thyroid

Conclusion: Hypothyroidism impairs sperm
function in male fertility. The ethanolic extract of
fenugreek seeds demonstrated a protective effect on
sperm characteristics in hypothyroid rats, comparable to
the effects of levothyroxine. These findings suggest that
fenugreek may serve as a potential therapeutic agent for
mitigating hypothyroidism-induced reproductive
dysfunction. Further research is needed to explore the
underlying mechanisms and clinical applications

Keywords: Hypothyroidism, Fenugreek, Male fertility, Thyroid hormones,

Sperm quality.

1. Introduction

Hypothyroidism, a common endocrine disorder, is characterized
by an insufficient production of thyroid hormones. This condition
represents the most frequent form of pathological hormone

insufficiency (Kaplan, 1984). The thyroid gland, which plays a
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crucial role in regulating metabolism, growth, and development,
produces hormones that affect nearly every organ system in the
body. A deficiency in these hormones can lead to widespread
disruptions, alterations in  the
One

hypothalamic-pituitary-gonadal axis, essential for reproductive

physiological including

neuroendocrine axis. such disruption involves the
function. Hypothyroidism's impact on this axis is significant,
leading to potential disturbances in testicular function (Kumar et
al,, 2014).

Fenugreek (Trigonella foenum-graecum L.), a well-known herbal
remedy, has been extensively studied for its therapeutic properties
(Zia et al., 2001; Vats et al., 2002). Belonging to the Fabaceae family,
this self-pollinating annual herbaceous plant is known by several
common names, including bird’s foot, Greek hayseed, halba, and
methi (Bashtian et al, 2013). Fenugreek is native to India and
Northern Africa but is widely cultivated across Northern Africa,
Europe, South Asia, Argentina, and Australia. India is the leading
producer, accounting for 80% of global fenugreek production (Gu
etal., 2017).

Fenugreek seeds are renowned for their medicinal properties,
particularly their anti-diabetic and hypocholesterolemic effects,
which have been demonstrated in animal and human models
(Rasheed et al., 2015). Historically, fenugreek has been considered
safe, and no significant toxicological effects have been reported (Al-
Habori and Raman, 1998). However, emerging evidence suggests
that fenugreek seeds may pose risks to fertility and reproductive
health. For instance, studies have observed a sterilizing effect in
albino rats and rabbits, evidenced by decreased testicular weight
and histological changes in the seminiferous tubules (Baby et al.,
2016). Furthermore, saponins isolated from fenugreek seeds exhibit
in-vitro spermicidal properties against rat spermatozoa (Mishra et
al., 2019). These seeds contain compounds like sapogenin and
diosgenin, which are precursors to progesterone and possess
antigonadotropic and antiandrogenic potentials (Raghuram et al.,
1994).

Fenugreek's anti-hyperglycemic properties have been validated in
both type I and type II diabetes across human and animal studies,
though the exact mechanisms remain elusive (Setty et al., 1977).
Interestingly, some research indicates that the ethanolic extract of
fenugreek seeds may inhibit sex organ function and male fertility in
rats (Sharma and Jacob, 2002). Fenugreek's bioactive constituents
include furostanol glycosides, which are major soluble saponins.
Saponins are a diverse group of substances, typically found in
plants, consisting of sterol or triterpene rings with attached sugars.
They possess unique properties, such as the ability to complex with
cholesterol in cell membranes (Madhulika and Verma, 2019).
Subchronic oral administration of purified sterol saponins from
fenugreek seeds has increased food intake in rats, although it does
not significantly alter plasma insulin and blood glucose levels (Price

et al, 1987). Additionally, fenugreek saponins inhibit the

absorption of taurocholate and deoxycholate in a dose-dependent
manner (Petit et al., 1993).

The reproductive system, especially in rats, is particularly sensitive
to thyroid dysfunction. Research involving hypothyroid pubertal
rats, induced through a 0.05% propylthiouracil solution
administered over 60 days, confirmed hypothyroidism via reduced
plasma thyroxine levels. Surprisingly, despite the induced
hypothyroidism, the spermatogenic and steroidogenic functions of
the testes remained unaffected in these pubertal rats (Maia et al.,
1990). Thyroid hormones (T3 and T4) are critical regulators of
numerous biochemical processes, including lipid and carbohydrate
metabolism, oxygen consumption, and essential physiological
functions such as development, reproduction, and growth (Kundu
et al., 2006). Both excessive and insufficient levels of these
hormones can negatively impact spermatogonial development. For
example, hypothyroidism is linked to reduced sperm production
and  impaired  spermatogonial  development,  whereas
hyperthyroidism may increase oxidative stress and DNA damage in
sperm cells (Liu et al., 1999).

The effects of fenugreek seeds on sperm characteristics in male rats
with hypothyroidism were investigated in this study. Given the
intricate interplay between thyroid hormones and reproductive
health, valuable insights into both the therapeutic and potential
adverse effects of this widely used herbal remedy could be provided

by understanding how this relationship was impacted by fenugreek.

2. Materials and Methods

2.1 Animals and Experimental Design:

Forty male rats, each weighing between 200-250 grams, were used
in this study. The rats were randomly divided into four groups, each
containing ten rats. Group 1 (C-Negative) served as the negative
control group and received saline for 30 days. Group 2 (HYPO
Positive) was the positive control group; these rats received 0.05%
6-propyl-thiouracil (PTU) in their water supply for 30 days to
induce hypothyroidism, followed by saline administration for
another 30 days. Group 3 (HYPO+FN) consisted of hypothyroid
rats treated with 15 mg/kg body weight (B.W.) of fenugreek (FN)
daily via oral gavage for 30 days. Group 4 (HYPO+Thyroxin)
included hypothyroid rats treated with 0.1 mg/kg/day of thyroxin
(L-T4) intraperitoneally for 30 days. All procedures used in this
study were reviewed and approved by the Scientific Committee of
the College of Veterinary Medicine, University of Kufa, in
compliance with the ethical principles of animal welfare.

2.2 Induction of Hypothyroidism:

Hypothyroidism was induced in Groups 2, 3, and 4 by
administering a water supply containing 0.05% PTU for 30 days.
2.3 Preparation of Ethanolic Extracts of Fenugreek Seeds:
Fenugreek seeds were purchased from local markets in Najaf
province. A total of 100 grams of powdered fenugreek seeds were

extracted using a Soxhlet apparatus with 70% ethanol. The solvent
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was evaporated under reduced pressure using a rotary evaporator
until completely dry. The residue was stored at 4°C for further use
(Singh et al., 2020).

2.4 Hormonal Analysis:

Blood samples were collected to measure serum levels of thyroid-
stimulating hormone (TSH), thyroxine (T4), and triiodothyronine
(T3) using the ELISA method with an Elabscience kit.

2.5 Sperm Characteristics Analysis:

Semen samples were obtained from the left caudal epididymis for
the analysis of general motility, progressive motility, viability, and
morphology. Semen from the right caudal epididymis was
homogenized in Tris buffer (pH 7.4) to create a 15% (g/ml) solution
(Lim et al.,, 2002).

2.6 Statistical Analysis.

Results were presented as mean * standard deviation (SD).
Statistical analysis was performed using ANOVA (version 5), with
a significance level of p < 0.05 considered significant (Xavier et al.,
2019).

3. Result

3.1 Thyroid Gland Hormonal Tests Results

The thyroid hormone profiles exhibited distinct responses
influenced by the treatments administered. As depicted in Figures
1, 2, and 3, significant variations were observed in the TSH, T3, and
T4 levels across the experimental groups. The positive control
group (HYPO Positive) displayed a notable increase in TSH levels
but a significant decrease in both T3 and T4 compared to the
negative control group. In contrast, rats treated with thyroxin
(HYPO+Thyroxin) (HYPO+FN)
significantly reduced TSH levels compared to the HYPO Positive
group. Furthermore, both HYPO+Thyroxin and HYPO+FN

treatments resulted in a significant increase in T3 and T4 levels

and fenugreek showed

compared to the positive control group, indicating a beneficial
effect of these treatments on thyroid hormone regulation.

3.2 Sperm Characteristics Analysis Results

Table 1 summarizes the results of sperm characteristics analysis
from the left testis of the experimental groups, including sperm
general motility, progressive motility, viability, and morphology.
The HYPO Positive group exhibited a significant decrease in all
sperm parameters compared to the negative control group,
suggesting impaired sperm function under hypothyroid conditions.
In contrast, rats treated with either thyroxin or fenugreek
(HYPO+Thyroxin and HYPO+FN) demonstrated improvements
across all sperm parameters compared to the HYPO Positive group.
Specifically, there was a marked enhancement in general motility,
progressive motility, viability, and morphology of sperm in these
treatment groups, indicating potential therapeutic benefits of
thyroxin and fenugreek in alleviating the detrimental effects of

hypothyroidism on male reproductive function.

These results highlight the differential impacts of thyroxin and
fenugreek treatments on thyroid hormone levels and sperm
characteristics. The findings underscore the potential of thyroxin
and fenugreek as effective therapeutic agents for addressing
hypothyroidism-associated male infertility, warranting further
investigation into their mechanisms and clinical applications in

reproductive health.

4. Discussion

Thyroid hormones regulate various physiological processes,
including male reproductive health. Recent investigations
underscore their critical involvement in reproductive processes,
revealing a notable decrease in sperm viability and motility, coupled
with an increase in abnormalities. This discussion aims to elucidate
the implications of these findings on male reproductive function,
particularly focusing on hypothyroidism and potential therapeutic
interventions.

Hypothyroidism, a condition characterized by insufficient thyroid
hormone production, has been shown to impact sperm quality
significantly. Studies demonstrate that hypothyroidism leads to
decreased sperm count, motility, and altered sperm morphology
(SPSS, 2010). These alterations can reduce fertility, making it
imperative for individuals with hypothyroidism to seek medical
consultation for proper management. The mechanisms by which
hypothyroidism affects sperm quality are multifaceted.
Hypothyroidism can disrupt the hormonal balance, particularly
testosterone levels, which are crucial for spermatogenesis (Jiang et
al,, 2000). Testosterone is essential for the production and
maturation of sperm, and its deficiency can result in impaired
sperm function.

Researchers propose that the influence of thyroid hormones
extends beyond sperm viability and count. Biswas et al. (1994) and
Buzzard et al. (2003) suggest that thyroid hormones impact sperm
morphology and motility. Their research indicates that
hypothyroidism can cause histological and endocrinological
dysfunction in the epididymis, the site where sperm matures and
gains motility. The epididymal epithelium, responsible for
removing cytoplasmic droplets from spermatozoa, may be impaired
in hypothyroid conditions. This dysfunction results in a higher
percentage of sperm with cytoplasmic droplets, indicating poor
maturation. Therefore, thyroid hormones play a vital role in
ensuring proper epididymal function and sperm morphology,
emphasizing the need for comprehensive thyroid health for optimal
male fertility.

Fenugreek (Trigonella foenum-graecum), a herb traditionally used
for its medicinal properties, has shown promise in enhancing male
fertility, particularly in hypothyroidism. Research indicates that
fenugreek supplementation can improve sperm parameters in male
rats with hypothyroidism (Kiss et al, 2019). Several studies

highlight fenugreek's potential benefits. Firstly, fenugreek has been
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Table 1. Sperm general motility, progressive motility, viability, and morphology in the left testis of the experimental groups (Mean+

SD)

Parameters Motility Morphology | Viability
General Motility (%) | Progressive Motility (%) | (%) (%)

Groups
Control 87.80+25a 78.00 £ 1.00 a 90.00 + 1.0a 90.48 + 1.9a
(Normal saline)
Hypothyroidism 36.00+3.3b 35.92+85Db 52.80+19c | 41.80+3.8Db
HYPO+EN 8580+ 2.1a 74.80 + 2.16 2 89.50+1.8a | 88.00+2.6a
HYPO+Thyroxin | 85.40 +3.0a 73.40+35a 85.72+3.2b | 87.70 +21.0a

Each letter represents a statistically significant difference between the groups at the (p<0.05) level.

Figure 1. Thyroid Stimulating hormones (TSH) level in the experimental groups.

Triidothyronine Hormone

2.5+

2.0

miu/MI

Figure 2. Thyroid hormones (T3) level in the experimental groups.

Thyroxine Hormone

G1 G2 G3 G4

Figure 3. Thyroid hormones (T4) level in the experimental groups.
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shown to improve sperm motility, essential for effective fertilization
(Maheshwari et al., 2017). Secondly, fenugreek supplementation
may help protect against sperm abnormalities, such as malformed
sperm or those with cytoplasmic droplets, prevalent in hypothyroid
conditions (Singh et al, 2022). Thirdly, fenugreek contains
compounds with antioxidant properties, which can reduce
oxidative stress in the reproductive system, thereby improving
sperm quality (Shamim et al., 2016). Lastly, fenugreek may exert
regulatory effects on hormone levels, including thyroid hormones,
potentially enhancing sperm characteristics in hypothyroid
conditions (Sakr et al., 2012).

The intricate relationship between thyroid hormones and male
reproductive health is evident from the significant impact of
hypothyroidism on sperm quality. The decline in sperm viability
and motility, along with the increase in abnormalities, underscores
the necessity of maintaining thyroid health for optimal fertility.
Additionally, the therapeutic potential of fenugreek offers a
promising avenue for mitigating the adverse effects of
hypothyroidism on male reproductive function. Further research is
warranted to fully understand the mechanisms involved and
develop effective treatments for thyroid-related reproductive

dysfunction.

5. Conclusion

The study demonstrated that hypothyroidism adversely affects male
reproductive health by significantly impairing sperm parameters,
including motility, viability, and morphology. The administration
of thyroxin and fenugreek extracts showed beneficial effects,
improving thyroid hormone levels and mitigating the negative
impacts on sperm characteristics. These findings suggest that
fenugreek, with its antioxidant properties and regulatory effects on
hormone levels, could serve as a potential therapeutic agent for
male infertility associated with hypothyroidism. Further research is
necessary to fully elucidate the underlying mechanisms and to

confirm the clinical efficacy of these treatments in humans.

Author contributions
T.AA. and A.AA. conceived the study and developed the

hypothesis. A.N.A. and H.KH. performed data analysis and
interpretation. A.K.A. contributed to writing the manuscript,
including the introduction and methods. S.A.M. and N.S.M.
collected data and assisted with the literature review. A.A.A.
supervised the project and conducted the final revision. All authors

read and approved the final manuscript.

Acknowledgment
The authors would like to acknowledge the support of Prof. Dr.

nabeel mohammed naji in the statistical analysis and express their

gratitude to him for his time and effort.

Competing financial interests
The authors have no conflict of interest.

References

Al-Habori, M., & Raman, A. (1998). Antidiabetic and hypocholesterolaemic effects of
fenugreek. Phytotherapy Research, 12, 233-242.

Baby, B. T., Smitha, R., Remya, K., Shebina, P., & Azeem, A. K. (2016). Polycystic ovarian
syndrome: Therapeutic potential of herbal remedies—a review. International
Journal of Herbal Medicine, 4(5), 91-96.

Bashtian, M. H., Seyed, A. E., Nezhat, M., Habib Allah, E., Mahmoud, M., & Mahmoud, H. M.
(2013). Evaluation of Fenugreek (Trigonella foenum-graecum L.) seeds extract
effects on insulin resistance in women with polycystic ovarian syndrome. Iranian
Journal of Pharmaceutical Research, 12(2), 475-481.

Biswas, N. M., Ghosh, P. K., Biswas, R., & Ghosh, D. (1994). Effect of thyroidectomy and
thyroxin and a24-globulin replacement therapy on testicular steroidogenic and
gametogenic activities in rats. Journal of Endocrinology, 140, 343-347.

Buzzard, J. J., Wreford, N. G., & Morrison, J. R. (2003). Thyroid hormone, retinoic acid and
testosterone suppress proliferation and induce markers of differentiation in
cultured rat Sertoli cells. Journal of Endocrinology, 144(9), 3722-3731.

Francois Xavier, K. N., Patrick Brice, D. D., Modeste, W. N., Esther, N., Albert, K., Pierre, K.,
& Pierre, W. (2019). Preventive effects of Aframomum melegueta extracts on the
reproductive complications of propylthiouracil-induced hypothyroidism in male
rats. Andrologia, 51(7), e13306.

Gu, L.-B., Liu, X.-N., Liu, H.-M., Pang, H.-L., & Qin, G.-Y. (2017). Extraction of Fenugreek
(Trigonella  foenum-graecum L.) seed oil using subcritical butane:
Characterization and process optimization. Molecules, 22, 228.

Jiang, J.-Y., Umezu, M., & Sato, E. (2000). Characteristics of infertility and the improvement
of fertility by thyroxin treatment in adult male hypothyroid rats. Biology of
Reproduction, 63, 1637-1641.

Kaplan, E. L., Schwartz, S. I., Shires, G. T., Spencer, F. C., & Storer, E. H. (1984). Principles of
surgery in Thyroid and parathyroid (4th ed.). McGraw-Hill, New York, pp. 1545-
1635.

Kiss, R., Pesti-Asbéth, G., Szarvas, M. M., Stiindl, L., Czidky, Z., HegedUs, C., & Remenyik, J.
(2019). Diosgenin and its fenugreek-based biological matrix affect insulin
resistance and anabolic hormones in a rat-based insulin resistance model.
BioMed Research International.

Kumar, A., Shekhar, S., & Dhole, B. (2014). Thyroid and male reproduction. Indian Journal of
Endocrinology and Metabolism, 18, 23-31. https://doi.org/10.4103/2230-
8210.126523

Kundu, S., Pramanik, M., Roy, S., De, J., Biswas, A., & Ray, A. K. (2006). Maintenance of brain
thyroid hormone level during peripheral hypothyroid condition in adult rat. Life
Sciences, 79, 1450—-1455. https://doi.org/10.1016/j.1fs.2006.04.006

Lim, S. N., Cheung, P. C., Ooi, V. E., & Ang, P. O. (2002). Evaluation of antioxidative activity of
extracts from a brown seaweed, Sargassum siliquastrum. Journal of Agricultural
and Food Chemistry, 50(13), 3862-3866.

Liu, S. C., Wang, Q., Lienhard, G. E., & Keller, S. R. (1999). Insulin receptor substrate 3 is not
essential for growth or glucose homeostasis. Journal of Biological Chemistry,
274, 18093-18099. https://doi.org/10.1074/jbc.274.25.18093

Maheshwari, A., Verma, N., Swaroop, A., Bagchi, M., Preuss, H. G., Tiwari, K., & Bagchi, D.

(2017) Ffficacy of Flirosap™ _a novel Trigonella foeniim-graeciim seed extract

https://doi.org/10.25163/angiotherapy.869684

1-6 | ANGIOTHERAPY | Published online Jun 05, 2024



ANGIOTHERAPY

RESEARCH

in enhancing testosterone level and improving sperm profile in male volunteers.
International Journal of Medical Sciences, 14(1), 58.

Maia, A. L., Favaretto, A. L., Antunes-Rodrigues, J., lazigi, N., & Lamano-Carvalho, T. L.
(1990). Spermatogenic and steroidogenic testicular function in hypothyroid
pubertal rats. Brazilian Journal of Medical and Biological Research, 23(6-7),
625-628.

Mishra, P., Paital, B., Jena, S., Swain, S. S., Kumar, S., Yadav, M. K., Chainy, G. B. N., &
Samanta, L. (2019). Possible activation of NRF2 by Vitamin E/Curcumin against
altered thyroid hormone-induced oxidative stress via NFkB/AKT/mTOR/KEAP1
signalling in rat heart. Scientific Reports, 9, 7408—-7423.

Petit, P., Sauvaire, Y., Ponsin, G., Manteghetti, M., Fave, A., & Ribes, G. (1993). Effects of a
fenugreek seed extract on feeding behaviour in the rat: metabolic-endocrine
correlates. Pharmacology Biochemistry and Behavior, 45, 369—-374.

Price, K. R., Johnson, I. T., & Fenwick, G. R. (1987). The chemistry and biological significance
of saponins in foods and feeding stuffs. Critical Reviews in Food Science and
Nutrition, 26, 27—135.

Raghuram, T. C., Sharma, R. D., Sivakumar, B., & Sahay, B. K. (1994). Effect of fenugreek
seeds on intravenous glucose disposition in non-insulin dependent diabetic
patients. Phytotherapy Research, 8, 83—86.

Rasheed, M. S. A. A., Wankhade, M. V., Saifuddin, M. S. S. K., & Sudarshan, M. A. R. (2015).
Physico-chemical properties of Fenugreek (Trigonella foenum-graecum L.)
seeds. International Journal of Engineering Research, 4, 68—-70.

Sakr, S. A., EI-Shenawy, S. M., & Al-Shabka, A. M. (2012). Aqueous fenugreek seed extract
ameliorates adriamycin-induced cytotoxicity and testicular alterations in albino
rats. Reproductive Sciences, 19(1), 70-80.1- Kaplan E. L. Schwartz, S.1.; Shires,
G.T.; Spencer, F.C. Storer, E.H. (1984). Principles of surgery in Thyroid and
parathyroid, 4th edn., McGraw-Hill, New York, 1545-1635.

Setty, B. S., Kamboj, V. P., & Khanna, N. M. (1977). Screening of plants for biological activity:
Part VII, spermicidal activity of Indian plants. Indian Journal of Experimental
Biology, 15, 231.

Shamim, M., Naseem, E., & Khan, N. I. (2016). Hypolipidemic effects of Trigonella foenum-
graecum (fenugreek) seed powder administration in rabbits with experimental
dietary hyperlipidemia. FUUAST Journal of Biology, 6(1), 33-39.

Sharma, N., & Jacob, D. (2002). Assessment of reversible contraceptive efficacy of methanol
extract of Mentha arvensis L. leaves in male albino mice. Journal of
Ethnopharmacology, 80, 9-13.

Singh, A., Sarkar, D., & Singh, S. K. (2022). Effect of Trigonella foenum-graecum L. seed
extract on the reproductive system of male mice and possible mechanism of its
action on spermatogenesis. Andrologia, 54(7), 1643-1659.

Singh, M., & Verma, G. N. (2019). Effect of ethanolic extract of Trigonella foenum-graecum L.
seeds on reproductive system of male albino rats. Journal of Complementary and
Alternative Medical Research, 8(3), 1-8.

Singh, S., Panda, V., Sudhamani, S., & Dande, P. (2020). Protective effect of a polyherbal
bioactive fraction in propylthiouracil-induced thyroid toxicity in rats by
modulation of the hypothalamic—pituitary—thyroid and hypothalamic—
pituitary—adrenal axes. Toxicology Reports, 7, 730-742.

Stark, A., & Madar, Z. (1993). The effect of an ethanol extract derived from fenugreek
(Trigonella foenum-graecum) on bile acid absorption and cholesterol levels in

rats. British Journal of Nutrition, 69, 277-287.

Statistical Packages for the Social Sciences (SPSS). (2010). Statistical software for windows

version 19.0. Microsoft. SPSS, Chicago, Illinois, USA.
https://stagenew294.weebly.com/spss-19-0-software.html

Swaroop, A., Jaipuriar, A. S., Sushil, K. G., Manashi, B., Pawan, K., Harry, & Debasis, B.
(2015). Efficacy of a novel fenugreek seed extract (Trigonella foenum-graecum,
Furocyst™) in polycystic ovary syndrome (PCOS). International Journal of
Medical Sciences, 12(10), 825-831.

Vats, V., Grover, J. K., & Rathi, S. S. (2002). Evaluation of antihyperglycemic and
hypoglycemic effect of Trigonella foenum-graecum Linn, Ocimum sanctum Linn,
and Pterocarpus marsupium Linn in normal and alloxanized diabetic rats.
Journal of Ethnopharmacology, 79(1), 95-100.

Zia, T., Hasnain, S. N., & Hasan, S. K. (2001). Evaluation of the oral hypoglycemic effect of

in normal mice. Journal of

Trigonella foenum-graecum L (methi)

Ethnopharmacology, 75(2-3), 191-195.

https://doi.org/10.25163/angiotherapy.869684

1-6 | ANGIOTHERAPY | Published online Jun 05, 2024



