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Abstract

The abundance of bioactive compounds present in garlic positions it as a promising agent in
the support of human health. This paper constitutes a review of scientific literature published
over the past five years, with sources identified through a search of the PubMed database. The
review explores the effects of garlic on hypertension, lipid metabolism, atherosclerosis,
retinopathy, physical performance, organ perfusion, and the risk of developing certain
malignancies — particularly gastric and prostate cancers. Current research indicates that
regular garlic consumption may contribute to the reduction of blood pressure, improvement of
lipid profiles, and attenuation of oxidative stress and inflammatory markers. Furthermore, it
may decrease the risk of vascular complications and the incidence of selected cancers.
Evidence also suggests a beneficial impact on cerebral perfusion and a reduction in symptoms
of erectile dysfunction. Nonetheless, further clinical trials employing rigorous methodologies

are required to definitively establish its efficacy.
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1. Introduction

Allium sativum L., commonly known as common garlic, has had a dual role — culinary
and medicinal — in many cultures for centuries. The sulfur compounds, flavonoids and other
bioactive substances it contains, such as allicin or flavonoids, have been the subject of interest
of scientists for years. Scientific reports suggest that the consumption of this plant may be
associated with hypotensive, anti-atherosclerotic, anti-inflammatory and even anti-cancer
effects. Despite numerous observations indicating a positive impact on human health, there is
still no clear clinical evidence confirming its effectiveness in the prevention and treatment of
chronic diseases. The aim of this study is to review the current literature on the effect of garlic

on selected aspects of the body's functioning.

2. Methodology

The Pubmed search engine uses the search criteria MeSH Terms: Garlic. The study
included studies from 2020 - 2025 and free access to the full text of the article. Using filters,
papers of the "Clinical Trial" and "Randomized Controlled Trial" types were searched for.
Then, after a meticulous review of the available literature, articles on the effects of garlic

supplementation on human health and effects in athletes were included in the study.

3. Results

The table below shows the 14 articles included in the study.



Table 1. Articles included in the literature review

Aim of the study Source doi Brief characteristics
10.3390/NU15173691 A significant reduction in blood
Antihypertensive effect of pressure was achieved in the

garlic extract in patients with
stage [ hypertension and

pharmacological therapy.

population of patients with stage
I hypertension receiving

pharmacological treatment.

Effect of Optimized Ripe
Garlic Extract on

Cardiovascular Disease Risk

10.3390/NU14030405

After 6 weeks of the study,
garlic extract lowered diastolic
blood pressure compared to

placebo, especially in men with

Factors in Subjects With DBP > 75 mm Hg.
Moderate
Hypercholesterolemia.

10.1080/15502783. Skeletal ~ muscle  glycogen
Oral  supplementation  of 2024.2336095 supplementation was
garlic extract after exercise significantly increased —during

and glycogen replenishment

the 3-hour recovery period for

in skeletal muscles. the garlic  supplementation
group.

Antioxidant and anti- | 10.1080/15502783. 4 weeks of garlic

inflammatory  effects  of | 2023.2206809 supplementation alleviates




garlic. Impact

performance.

on cycling

exercise-induced oxidative
inflammation = and  muscle
damage during 40-kilometer
cycling, but does not affect the
cycling performance of healthy

men.




Effects of Dblack garlic
consumption on endothelial

function and lipid profile.

10.3390/NU15143138

A significant increase in
apolipoprotein (Apo)Al and a
reduction in molecules that act
destructive to the endothelium
were obtained. Thus, endothelial

function and lipid profile were

improved.

Effects of taking garlic and

onion extract in healthy

people with elevated

cholesterol levels.

10.3390/NU16162811

A significant reduction in LDL

and total cholesterol  was
achieved among the participants.
Additionally, improvements in
blood pressure, oxidative and
inflammatory  markers  were

observed.

Evaluation of the effect of
garlic tablet as an adjuvant
treatment for patients with

diabetic retinopathy.

10.1155/2022/6620661

Corrected visual acuity was

significantly improved in
patients treated with garlic
compared to the placebo group.
Intraocular pressure decreased

1.03 mmHg wunder the

by
influence of garlic, while it
increased by 0.3 mmHg in the

placebo group.

Association between lifestyle
factors, vitamin
supplementation and garlic,

and gastric cancer outcomes.

10.1001/jamanetworkope
n.2020.6628

It has been shown to reduce the
risk of stomach cancer in people
who  consume  garlic. A
protective effect on mortality
associated with garlic
supplementation was observed

only among people who did not




drink alcohol.

Effect of fermented garlic
extract containing nitric oxide
metabolites on blood flow in

healthy participants.

10.3390/NU14245238

There were significant
reductions in blood pressure and
an increase in blood flow
velocity in both common carotid
and a

arteries, significant

increase in regional cerebral
blood flow and an increase in

body surface temperature.

To evaluate the efficacy of
concomitant administration of
garlic and tadalafil in patients
with erectile dysfunction who

do not respond to tadalafil

10.4103/ijp.ijp_310 23

Participants treated with garlic
had a statistically significant
improvement in the IIEF-EF
score at the end of 4 weeks

compared to placebo.

alone.

10.3390/NU16111755 Peak skin microvascular flow
Effects of  Encapsulated during postocclusal reactive
Purple  Garlic Oil on hyperemia increased
Microvascular Functions and significantly, hs-CRP levels
Components of Metabolic decreased, and a significant
Syndrome. reduction in the average number

of MetS components in the study
group was observed compared to
the placebo group after five
weeks of the study.




Effect of ripe garlic extract on

the atherosclerotic process.

10.1186/512906-020-
02932-5

Garlic inhibits the progression of

coronary artery calcification,
lowers IL-6 levels, glucose, and
blood pressure in patients at
increased risk of cardiovascular

events.

Effect of long-term treatment
with mature garlic extract on

peripheral tissue perfusion in

10.1111/IWJ.13570

Mature garlic extract regenerates
peripheral tissue perfusion and
increases microcirculation in

patients with atherosclerosis.

patients  with  confirmed
atherosclerosis.

10.3390/NU14163263 Allin and metabolites were
Did the consumption of detected in the prostate, but there

garlic-derived allin cause the
occurrence  of  potential
bioactive compounds in the

prostate?

was no significant difference in
the concentrations of these
compounds in the prostate of
men consuming garlic-derived
supplements compared to men
not consuming these

supplements.

4. Discussion

4.1. Hypertension




Studies have been conducted to evaluate the effect of garlic consumption on blood
pressure
in different social groups. The first one concerned the antihypertensive effect of garlic extract
in patients with stage I hypertension and pharmacological therapy, and the second evaluated
the effect of optimized ripe garlic extract on cardiovascular disease risk factors in people with

moderate hypercholesterolemia.

The results of both studies indicate the potential benefits of using optimized mature black
garlic extract (ABQ) in regulating blood pressure, however, with varying degrees of efficacy

depending on the study conditions and the participant population.

A study [1] conducted on patients with stage I hypertension showed a small but clinically
significant reduction in systolic blood pressure (by 1.8 mmHg) and diastolic blood pressure
(by 1.5 mmHg) after 12 weeks of supplementation. Although this reduction was smaller than
the values considered breakthrough in cardiovascular prevention, the literature indicates that
even a small reduction in blood pressure can reduce the risk of cardiovascular events and
mortality [2]. Each reduction in systolic blood pressure by 10 mmHg is associated with a 13%
reduction in the risk of cardiovascular events and mortality [3]. Other data say that lowering
systolic blood pressure by 2 mmHg can lead to a reduction in mortality from stroke by about
10% and a reduction in the risk of death from coronary heart disease by 7% in middle age [4].
Moreover, the observed effects were more pronounced in home measurements, suggesting
greater reliability and a potentially stronger effect of ABGs in the natural living conditions of

patients [5].

A study [6] involving people with moderate hypercholesterolemia found a significant
reduction in diastolic blood pressure of 5.85 mmHg after six weeks of ABG supplementation,
especially among men with baseline DBP above 75 mmHg. Importantly, no significant
changes were reported in systolic blood pressure or in the lipid profile of participants,
suggesting that the mechanism of action of ABGs may be more targeted at regulating vascular
resistance than at lipid effects. In addition, the product was well tolerated and the side effects

were few and mild.
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Together, the two studies provide evidence of moderate efficacy of ABG extract in
regulating blood pressure, especially in diastolic pressure, which may be important for the
prevention of cardiovascular disease. The effects of ABGs appear to be dependent on patient
characteristics — a greater reduction in diastolic blood pressure in the second study suggests
that supplementation may be particularly beneficial for people with elevated DBP. Despite the
limited effect on the lipid profile, these results indicate the potential use of ABGs as an
adjunct to the treatment of hypertension, especially in milder forms requiring small but

clinically significant reductions in blood pressure.

4.2. Sport

In 2023 and 2024, the results of research studies evaluating the effect of garlic
supplementation on the effects in athletes were published. Study one [7] describes the effect
of post-exercise garlic extract intake on skeletal muscle glycogen replenishment
in athletes. The second study [8] had the antioxidant and anti-inflammatory effects of garlic,

affecting cycling performance.

Both studies provided valuable information about its potential benefits. In the first study
[7], plasma glucose levels in the garlic-supplemented group were significantly lower than in
the placebo group after both 30 and 120 minutes of recovery. Despite these differences in
glucose levels, no significant differences in insulin response were observed between the two
groups. After supplementation with garlic extract, muscle glycogen levels increased
significantly compared to the placebo group. However, the expression of GLUT4 mRNA and
proteins showed no significant changes after garlic consumption after exercise. On the basis
of the analysis of gas exchange, no significant differences in the rate of fat oxidation between

the two groups were found. Lipolysis, as assessed by free plasma fatty acid levels, was
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comparable to garlic and placebo. In addition, no significant changes in the expression of ATP
citrate lyase or citrate synthetase were observed in the garlic-supplemented group. During
exercise recovery, there were also no differences in the expression of proteins related to

mitochondrial biogenesis between the two groups.

A study [8] that looked at the effects of 4-week GA supplementation on athletic
performance and oxidative stress found no improvement in the 40-kilometer cycling trial, but
significantly increased the body's total antioxidant capacity and reduced levels of markers of
oxidative stress (MDA), inflammation (TNF-0) and muscle damage (LDH). No significant
differences were noted in the following parameters: glucose level, free fatty acids, IL-6,

creatine kinase, uric acid. The gas exchange coefficient was also comparable in both groups.

The results suggest that garlic extract supplementation may promote muscle recovery by
increasing glycogen restoration and reducing oxidative stress and inflammation, which may
be beneficial for physically active people. However, the lack of significant effect on GLUT4
expression and mitochondria and the lack of improvement in physical performance indicate
that GA supplementation does not have a direct effect on improving performance parameters.
However, it can have a protective effect, reducing the negative effects of intense physical
exercise, making it a potentially valuable addition to the recovery strategies of athletes and

physically active people.

4.3. Atherosclerosis and lipid disorders

Black garlic and endothelial function and lipid profile [9]

The study evaluated the effects of long-term consumption of black garlic on
cardiovascular health in people with hypercholesterolemia and healthy people. For 12 weeks,
participants consumed 4 cloves (12 g) of black garlic per day.

The results showed:
e significant increase in ApoAl levels in both groups: hypercholesterolemia (A 11.8

mg/dL) vs Healthy (A 11.1 mg/dL)
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o significant reduction for MCP-1 endothelial adhesion molecules - by 13.9% and 7.2%,
respectively, in the hypercholesterolaemia and healthy groups

e significant reduction of ICAM-1 - 10.6% in the hypercholesterolemia group and
15.7% in the healthy group

e reduction of the VCAM-1 molecule - a significant decrease in the
hypercholesterolemia group by 12.5%

e An increase in HDL cholesterol levels in healthy people and stabilization of LDL
levels in the group with hypercholesterolemia were also noted.

The study suggests that black garlic may benefit endothelial health and reduce inflammation.

Garlic and onion extract in the control of hypercholesterolemia [10]

The study included 66 healthy participants living in the capital city of Granada (Spain)
and had LDL cholesterol levels ranging from 100 to 190 mg/dL. Volunteers were given
a supplement containing onion and garlic extract for 8 weeks. During the examination,
biochemical parameters were measured: LDL cholesterol, total cholesterol, HDL cholesterol,
triglycerides, glucose, alanine aminotransferase (ALT), asparraginate aminotransferase (AST),
gamma-glutamyl transferase and creatinine. In the group receiving the supplement, a
significant reduction in LDL and total cholesterol levels was observed, especially in people
with elevated LDL levels above 110 mg/dL. In addition, a reduction in the level of oxidized
LDL was demonstrated, which indicates the potential antioxidant effect of the supplement.
However, no significant changes were observed in HDL cholesterol or glucose levels, but an
improvement in blood pressure was noted, suggesting additional benefits for the
cardiovascular system. During the intervention period, various variables associated with
oxidative and inflammatory status were assessed, including oxidized LDL, NO, MDA, IL-18,
IL-10, and IL-6. IL-1B and IL-10. Participants treated with the preparation showed a
significant reduction in oxidized LDL levels. Other changes were not detected because the
participants were healthy subjects. What is important, however, is a significant reduction in
oxidized levels of LDL, which serve as
a marker of oxidative stress and inflammation and are critical in the pathogenesis of
cardiovascular disease, after as little as 2 weeks of treatment, with further improvements

noted at 4 weeks and 8 weeks, by 10%, 16%, and 32%, respectively.
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Long-term effects of ripe garlic on heart health [11]

A third study focused on evaluating the effects of aged garlic extract (AGE) on the
progression of coronary artery calcifications (CACs) and the outcomes of changes in blood
pressure, fasting blood glucose, blood lipids, and inflammatory biomarkers in 104 patients at
elevated risk of cardiovascular disease. Computed tomography was used to measure CAC.

In the group taking AGE 2400 mg per day for 12 months, a significant reduction in the
progression of CAC, IL-6 and blood glucose levels was observed. There was also a significant
decrease in systolic blood pressure in the AGE group from an average of 148 mmHg to 140
mmHg after 12 months. Most of the patients in the study had medication for hypertension and

hypercholesterolemia when they entered the study.

The presented research provides evidence for the beneficial effects of garlic and its
derivatives on cardiovascular health — it can improve endothelial function and lower
inflammatory markers, effectively reduce LDL levels, slow the progression of atherosclerosis
and lower blood pressure. These results point to garlic's potential as a natural agent to support

the prevention and treatment of cardiovascular disease.

4.4. Retinopathy

The study aimed to evaluate the effectiveness of garlic tablets as an herbal medicine
in the treatment of diabetic macular edema. The double-blind study involved 91 diabetic
patients (117 eyes) who were diagnosed with central macular edema. Participants were
randomly assigned to receive garlic tablets (500 mg, 2 tablets per day) or placebo. The

treatment lasted four weeks, after which the patients were evaluated by an ophthalmologist.

Corrected visual acuity (BCVA, logMAR), central macular thickness (CMT, pum) and
intraocular pressure (IOP) were measured as the main efficacy measures of treatment.

Preliminary laboratory results showed that the mean fasting glucose level (FBS) in the garlic

14



group was 175.06 mg/dL and in the control group was 177.5 mg/dL, which did not indicate
a significant difference. Similarly, analysis of glycated hemoglobin (HbA1c) levels showed no

significant changes between groups.

At baseline, the mean BCVA (logMAR) was 0.93 in the garlic group and 0.85 in the
placebo group. After four weeks, patients taking garlic saw a more significant improvement in

visual acuity, with an average logMAR decreaseof 0.18, compared to only 0.06 in the placebo

group.

The initial mean macular thickness (CMT) was 513.66 um in the garlic group and 501.39
um in the control group. After four weeks, the decrease in CMT in the garlic group was
102.99 pum, and in the placebo group it was 52.67 pm. Although patients using garlic reported

a greater reduction in CMT, this difference was not statistically significant.

As for intraocular pressure (IOP), its mean baseline values were 15.40 mmHg in the
garlic group and 15.51 mmHg in the placebo group. After four weeks, IOP in the garlic group
decreased by an average of 1.03 mmHg, while in the placebo group it increased by 0.3 mmHg.
The statistical test showed that the IOP-lowering effect of garlic was significant compared to

placebo.

In conclusion, four-week supplementation with garlic tablets contributed to improved
visual acuity and reduced intraocular pressure in patients with diabetic macular edema. On the
other hand, the decrease in macular thickness, although greater in the garlic group, did not

reach statistical significance. [12]

4.5. Stomach cancer

In 2020, the results of an intervention study [13] were published in Linqu. The aim of the
study was to assess the effect of two-week Helicobacter pylori eradication therapy and long-
term 7.3-year vitamin and garlic supplementation on the progression of precancerous gastric

lesions and the risk of gastric cancer [14],[15],[16],[17],[18].

During a total follow-up period of 22.3 years, garlic supplementation was found to reduce
mortality from this cancer. However, it was noted that garlic supplementation was associated

with reduced mortality among people who had never consumed alcohol, while in people who
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drank alcohol, this effect was not seen. Significant interactions between alcohol consumption
and garlic supplementation were noted only among participants infected with H. pylori — in
non-drinkers, protection against mortality from gastric cancer was statistically significant,

while in alcohol users no such effect was observed.

Allyl sulfur compounds contained in garlic exhibit anticancer activity by inhibiting the
activation of carcinogens, modulating their metabolism and limiting the formation of DNA
adducts with carcinogenic substances [19]. Alcohol, on the other hand, has a harmful effect on

the gastric mucosa, causing direct DNA damage [20] and inflammation [21].

4.6. Prostate cancer

A study [22] was conducted to check whether the consumption of alliin derived from
garlic and glucoraphanin from broccoli seeds leads to the presence of these bioactive
compounds in the prostate. A randomized, double-blind, four-week interventional study on
dietary supplementation recruited 42 men enrolled for transperineal prostate biopsy, 39 of
whom completed the study. Two active interventions included supplements providing

glucoraphanin from broccoli (BroccoMax®) and alliin from garlic (Kwai Heartcare®).

Urinalysis showed significantly higher concentrations of alliin and its metabolites in
participants who took the alliin supplement compared to those who did not take it. Despite
this, alliin consumption had no effect on its concentration or the concentration of its
metabolites in the prostate, even after excluding outliers. Some evidence suggested a higher
concentration of alliin metabolites in the prostate transition zone in men taking the
supplement compared to controls, but no such relationship was observed in the peripheral

zone.

Glucoraphanin supplementation significantly increased sulforaphane levels in the prostate
gland. Interestingly, traces of sulforaphane and sulforaphane-N-acetylcysteine were also
detected in the prostate of placebo participants. The average intake of cruciferous vegetables
during the study period was one serving per week, suggesting that the presence of these

compounds in the placebo group may have been due to their habitual consumption.
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Results indicate that the presence of alliin and the accumulation of sulforaphane in
prostate tissue can have local effects on both healthy and cancerous cells. These mechanisms
may explain the reduced risk of prostate cancer and its progression as a result of the
consumption of cruciferous vegetables. However, there is a lack of more data to draw

unambiguous conclusions.

4.7. Blood flow and tissue perfusion

Four studies have been conducted to evaluate the effects of garlic on tissue perfusion and

blood flow in the arteries.

Effect of fermented garlic extract containing nitric oxide metabolites on blood flow in healthy
participants [23]

Aged or fermented garlic (FGE) extract is a natural remedy to improve blood vessel
function by increasing the bioavailability of nitric oxide (NO). The study looked at the effects
of NO2 — in FGE on blood flow (BF), blood pressure (BP), flow velocity in the common
carotid artery (CCA) and internal carotid artery (ICA), regional cerebral blood flow (rCBF)
and peripheral blood flow (PBF).

In the placebo group, the initial systolic and diastolic blood pressure were about 133.4
mmHg and 84.20 mmHg, respectively, and the heart rate was an average of 80 beats per
minute. After ingestion of the placebo tablet, there was a slight decrease in systolic and
diastolic blood pressure, but these changes were not statistically significant. In the FGE group,
mean baseline BP values were 124.0 mmHg for systolic blood pressure and 79.4 mmHg for
diastolic blood pressure. After 30 minutes after taking the FGE tablet, systolic blood pressure
decreased by an average of 16.93 mmHg and diastolic blood pressure by 12.34 mmHg, which

was a statistically significant difference compared to baseline.

The blood flow velocity in CCA and ICA was assessed by Doppler ultrasonography
before and after ingestion of the study specimens. In the placebo group, the peak systolic
velocity (Psv) in the right CCA was 22.2 cm/s before and 22.4 cm/s after 30 minutes. In the
FGE group, the right CCA was 24.4 cm/s before ingestion and 19.9 cm/s after 30 minutes.

Statistical analysis showed a significant reduction in Psv and peak diastolic flow velocity
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(Edv) in the right CCA, right ICA and left CCA in the FGE group. No significant changes in

these parameters were noted in the placebo group.

Changes in regional cerebral blood flow (rCBF) were assessed by Tc-99m HMPAO
SPECT imaging before and after ingestion of the study specimens. In the FGE group,
statistically significant changes were observed in the right and left frontal cortex - Brodmann
areas 6, 9 and 10, and in the right parietal cortex - Brodmann area 2, while no significant

differences were found in the placebo group.

Similar statistically significant changes in blood flow were noted in the extremities,
especially in the back of the forearm, palms and soles of the feet, but these effects were only

in the FGE group. There were no significant changes in perfusion of these areas in the placebo
group.

To evaluate the efficacy of concomitant administration of garlic and tadalafil in patients with
erectile dysfunction who do not respond to tadalafil alone [24]
The aim of the study was to determine the efficacy of the concomitant use of garlic as

a hydrogen sulphide donor — H2S and tadalafil in patients with erectile dysfunction who
responded poorly to tadalafil alone. The participants were divided into two groups — one took
garlic twice a day and the other a placebo, while taking tadalafil at the same time. The results
showed a significant improvement in erectile function in the garlic group, as assessed by the
International Index of Erectile Function (IIEF-EF). This suggests that the synergistic effects of
H2S and NO may improve erectile function and provide an alternative treatment strategy for

patients who do not achieve satisfactory results with PDES inhibitor alone.

Effects of encapsulated purple garlic oil on microvascular functions and components of
metabolic syndrome [25]

The ENDOTALLIUM study evaluated the effects of encapsulated purple garlic oil on
microvascular function, endothelial biomarkers, and metabolic syndrome (MetS) parameters
in individuals with cardiometabolic risk factors. The study involved 52 subjects with at least
one component of MetS, randomized to an intervention group and placebo. After five weeks
of using garlic oil, an improvement in microvascular function, a reduction in inflammation

(reduction of hs-CRP levels) and a reduction in the number of MetS ingredients were noted.
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Analysis of endothelial biomarkers showed a significant reduction in VCAM-1, although the
differences between the groups were not statistically significant. In addition, metabolic
parameters such as glucose, triglycerides, and HDL cholesterol levels were improved in the

garlic group, while no significant changes were observed in the placebo group.

Effect of long-term treatment with aged garlic extract on peripheral tissue perfusion in
patients with confirmed atherosclerosis [26]

The aim of the study was to investigate the effect of long-term supplementation of aged
garlic extract (AGE) on peripheral tissue perfusion in patients with atherosclerosis. The study
involved 93 patients who took either AGE or placebo for one year. Perfusion assessment was
performed using Laser Speckle Contrast Imaging before and after the intervention period. The
results showed a significant increase in tissue perfusion in the AGE group compared to
placebo. Similarly, endothelial function was improved, as measured by iontophoresis and
acetylcholine (Ach) challenge. The relative improvement in tissue perfusion and
microcirculation function suggests that AGEs may support wound healing processes and

improve peripheral circulation in patients with atherosclerosis.
5. Summary

Allium sativum L. It has numerous health-promoting properties that can support the prevention

and treatment of many diseases. Studies have shown that:

e It lowers blood pressure, reducing cardiovascular risk.

e It improves lipid metabolism, reducing total cholesterol, LDL cholesterol and
triglycerides.

o It inhibits the progression of atherosclerosis thanks to its anti-inflammatory and
antioxidant effects.

e It protects microcirculation and the retina of the eye by reducing oxidative stress and
improving blood flow.

o Improves visual acuity in patients with diabetic retinopathy

e Supports muscle regeneration by increasing glycogen regeneration and reducing

oxidative stress and inflammation
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e It can reduce the risk of certain cancers, such as stomach cancer, by affecting
detoxification enzymes and inflammatory processes. However, no direct effect on
prostate cancer has been demonstrated.

o Improves tissue perfusion — a significant increase in regional cerebral blood flow and
an increase in body surface temperature and a reduction in erectile dysfunction have

been demonstrated.

While the results of many analyses are encouraging, it is important to note that not all data are
conclusive. It is necessary to conduct further, well-designed clinical trials that will allow for

a reliable assessment of the impact of this plant on human health.
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