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Abstract
Introduction

Restless legs syndrome (RLS) is a prevalent sensorimotor sleep
disorder that worsens quality of life. All the currently available drug
treatments for RLS have limitations. Extracts of the mushroom Gan-
oderma lucidum (GL) have shown several beneficial biological ef-
fects in neurodegenerative diseases. The objective of the present
study was to evaluate the effect of a 2-month course of GL extract
on the intensity of painful RLS symptoms.

Methods

Twenty consecutive patients with primary RLS were included,
and 18 were analysed for efficacy. The patients took 920 mg of GL
extract a day for 2 months. The International Restless Legs Syn-
drome Study Group severity rating scale (IRLS) was assessed at
baseline (IRLS0), after 1 month (IRLS1) and 2 months (IRLS2) of
treatment, and two weeks after treatment discontinuation (IRLS3). At
2 months, patients were asked about the relief of painful symptoms
and were divided into responders (patients with symptom relief) and
non-responders (patients without symptom relief).

Results

IRLS1, IRLS2 and IRLS3 were significantly lower than IRLSO
(p=0.015, p<0.001, p<0.001 respectively). Thirteen (72%) patients
reported relief after 2 months of treatment with GL. Relief was main-
tained in 11 patients (61%) two weeks after GL discontinuation. At
baseline, there were no significance differences in demographic,
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clinical or laboratory variables between responders and non-re-
sponders.

Conclusion

Our results suggest that GL might be a useful dietary supplement
for relieving symptoms in patients with RLS.

Keywords: Ganoderma lucidum; Mushroom; Restless legs syn-
drome; Sleep disorders

Introduction

Restless legs syndrome (RLS) is one of the most common
sleep-related sensorimotor disorders, with a worldwide prevalence of
5-10% [1]. It is mainly manifests itself (especially before going to
bed) as discomfort in the limbs, described variously as a “prickly”,
“stinging”, “creeping” or “burning” sensation. RLS can occur on one
or both sides of the body - specifically in the lower limbs, although
the upper limbs may also be involved. The discomfort is usually un-
bearable and forces patients to move or massage their limbs to gain
some relief [2]. RLS may be idiopathic or may result from other con-
ditions, such as iron deficiency, kidney failure, diabetes, or treatment
with certain medications [3]. The recommended drug treatments for
RLS include dopamine agonists and calcium channel-alpha 2-delta
receptor ligands [4]. However, the dopamine agonists’ potential side
effects (with sometimes even an augmentation of the symptoms of
RLS) limits the drugs’ use in some people [5].

In this context, medicinal mushrooms may be an interesting treat-
ment option [6]. Indeed, preparations of certain mushrooms have
demonstrated some degree of efficacy in a few neurologic, psychiatric
and cognitive disorders, such as depression and Alzheimer’s disease
[7,8]. One of these (Ganoderma lucidum, GL), also known as “reishi”
or “the mushroom of immortality” has shown interesting biological
activities in preclinical studies, such as immunomodulatory, antican-
cer, antidiabetic, anti-inflammatory, anti-oxidant, anti-androgenic,
antiviral, antihepatitis, cardio protective and (via the dopaminergic
system) neuroprotective effects [9-12].

To the best of our knowledge, GL has not previously been clini-
cally assessed in patients with RLS. Given the mushroom’s potential
neurological effects, the objective of the present study was to evaluate
the effects of a GL extract on idiopathic forms of RLS.

Methods
Subjects

All participants were recruited at a private neurology practice be-
tween June 2022 and December 2022. The first 20 patients referred
for idiopathic RLS were prospectively screened against the follow-
ing inclusion criteria: a diagnosis of RLS, according to the criteria
published by the International Restless Legs Syndrome Study Group
(IRLSSG) [13]; age 18 or over; and the provision of written, informed
consent. The non-inclusion criteria were as follows: diabetes, iron
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deficiency (defined as a serum ferritin level below 50 mg/L), kidney
failure, treatment with medications capable of exacerbating RLS (e.g.
neuroleptics, lithium, antihistamines, sodium oxybate, and all types
of antidepressant); and previous treatment with GL.

A total of 67 consecutive RLS patients were screened during the
study period (Figure 1). Forty-seven of these were excluded from the
study: 21 had diabetes, 15 had taken drug treatments capable of exac-
erbating RLS, eight had iron deficiency, and two had kidney failure.
The remaining 20 patients were included. Two of these withdrew pre-
maturely from the study: one experienced moderate adverse events
after consuming GL (headache and diarrhoea) and the other did not
take the full dose of GL and was excluded. Ultimately, 18 patients
were taken in consideration in the analysis.

The following demographic and clinical variables were record-
ed: age, sex, body mass index (kg/m?), a family history of RLS (if
known), and the time since onset of the condition. The following lab-
oratory variables were also recorded: glomerular filtration rate (ml/
min/m?, as estimated with the four-component Modification of Diet in
Renal Disease equation), and serum levels of ferritin (mg/L), vitamin
D (ng/ml), and thyroid-stimulating hormone (mIU/L).

The patients were assessed using on the IRLSSG severity rating
scale (IRLS) [14], which was developed to assess changes over time
in RLS and the response to treatment in particular. The IRLS con-
sists of a 40-point self-administered questionnaire. The RLS can then
be classified as mild (a score below 10), moderate (from 11 to 20),
severe (from 21 to 30), or very severe (31 or more). After baseline
measurements, the participants took two capsules of GL per day be-
fore the evening meal (each capsule contained 460 mg of GL extract
(Mico-Rei, Ganozumib®, Hifas da Terra/HdT488), over a period of 2
months. The IRLS score was determined before taking GL (IRLS ), 1
month (IRLS, ) and two months (IRLS,) after treatment initiation, and
two weeks after treatment discontinuation (IRLS,).

At the end of the 2-month course of treatment, patients were asked
about the relief of painful symptoms and were divided into “respond-
ers” (i.e. patients who reported symptom relief) and “non-responders”
(patients who reported a lack of relief). Patients were again asked
about symptom relief two weeks after the end of the course of treat-
ment.

Figure 1: Flow-chart of the study-population.

Statistical analysis

The values of IRLS, IRLS,, IRLS, and IRLS, were compared
using a univariate analysis (Student #-tests). Responders and non-re-
sponders were compared using Student’s ¢ test for continuous vari-
ables and a chi-squared test for categorical variables. Statistical anal-
yses were performed with pvalue.io online software [15].

Results

At baseline, there were no significance differences in demograph-
ic, clinical or laboratory variables between responders and non-re-
sponders (Table 1).

IRLS,, IRLS, and IRLS, were all significantly lower than IRLS
(p=0.015, p<0.001, and p<0.001, respectively; Figure 2).

0

Thirteen (72%) of the 18 patients were responders, i.e. they report-
ed relief after 2 months of treatment with GL. Relief was maintained
in 11 patients (61%) two weeks after the end of the course of treat-
ment with GL.

Responders Non-respond
(n=13) ers (n=5) P
Age (years) 52+4.6 50+3.8 0.5
Females (%) 9 (69) 5(100) 0.3
BMI (kg/m2) 242+28 222+2.6 0.2
Family history of RLS (%) 7(54) 3 (60) 1
Symptom duration (months) 142+17.7 17.2+12.6 0.3
IRLSO 23.1+£3.7 222+£2.6 0.2
Serum ferritin level 126 £10.3 113 +8.5 0.5
Serum vitamin D level 35.0+3.4 32.8+29 0.9
TSH (mUI/L) 22+1.5 20£1.2 0.4
e¢GFR (ml/min/m2) 95.0+£8.5 75.0+7.1 0.2
(BMI: body mass index; RLS:
restless legs syndrome; TSH:
thyroid-stimulating hormone;
eGFR: estimated glomerular
filtration rate)

Table 1: Baseline demographic, clinical and laboratory parameters of the
patients with restless legs syndrome (RLS), according to the presence or
absence of symptom relief (i.e. responders vs. non responders).

Figure 2: Change over time in the International Restless Legs Syndrome
Study Group severity rating scale (IRLS): IRLSO: at baseline (mean + SD);
IRLS1: after 1 month of Ganoderma lucidum (GL) intake; IRLS2: after 2
months of GL intake; IRLS3: 15 days after discontinuation of GL.
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Discussion

The main finding of the present study was that taking 920 mg of
GL extract per day for 2 months relieved the symptoms of patients
suffering from RLS. Although there is a growing body of research
data on mycotherapeutics, the present study is the first to have as-
sessed the effect of GL on patients with RLS.

Brain iron deficiency is thought to be the main disease mechanism
underlying the symptoms of RLS, together with the autosomal dom-
inant inheritance of genetic factors [16]. The main consequences of
brain iron deficiency are likely to be (i) hypoxia, leading to a hyper-
dopaminergic state with an increase in the synthesis, liberation and
turnover of dopamine and (probably) impairments in the descending
dopaminergic pathway, and (ii) myelin loss and white matter alter-
ations, leading to impaired somatosensory integration. Ingestion of
GL might relieve painful symptoms in patients with RLS through its
antioxidant capacity. Over the past few years, pharmacological anal-
yses have shown that the natural bioactive compounds in mushrooms
include polysaccharides with antioxidant and immunostimulant prop-
erties [9]. Thus, treatment with GL might alleviate the chronic oxi-
dative stress that builds up progressively in the brain of patients with
RLS.

The current study had several limitations. Firstly, and most impor-
tantly, the study population was small and lacked a placebo group.
Secondly, the optimal dose level of GL extract and the optimal dura-
tion of treatment have not been defined. However, the present results
demonstrated the safety of GL: only 1 patient experience a moderate-
ly intense headache a few days after starting to take the GL extract.
This might have been due to a detoxication process, such as a Herx-
heimer reaction [17].

Conclusion

In conclusion, our results showed that GL extract is a safe, effi-
cacious nutritional strategy for the treatment of moderate-to-severe
RLS. More detailed studies will now be needed to confirm GL’s po-
tential ability to relief the symptoms of RLS.

References

1. Trenkwalder C, Allen R, Hogl B, Clemens S, Patton S, et al. (2018) Co-
morbidities, treatment, and pathophysiology in restless legs syndrome.
Lancet Neurol. 17: 994-1005.

2. Leclair-Visonneau L, Vecchierini MF, Schroder C, Charley MC (2018)
French Consensus: How to diagnose restless legs syndrome. Rev Neurol
(Paris); 174: 508-514.

3. Trenkwalder C, Allen R, Hogl B, Paulus W, Winkelmann J (2016) Restless
legs syndrome associated with major diseases: A systematic review and
new concept. Neurology. 86: 1336-1343.

4. Winkelmann J, Allen RP, Hogl B, Inoue Y, Oertel W, et al. (2018) Treat-
ment of restless legs syndrome: Evidence-based review and implications
for clinical practice (Revised 2017). Mov Disord. 33: 1077-1091.

10.

11.

12.

13.

14.

15.

16.

17.

Garcia-Borreguero D (2017) Restless legs syndrome (Willis-Ekbom dis-
ease): An urgent need for better treatments. Sleep Med. 30: 266-267.

Yadav SK, Ir R, Jeewon R, Doble M, Hyde KD, et al. (2020) A Mecha-
nistic Review on Medicinal Mushrooms-Derived Bioactive Compounds:
Potential Mycotherapy Candidates for Alleviating Neurological Disorders.
Planta Med; 86: 1161-1175.

Ba DM, Gao X, Al-Shaar L, Muscat JE, Chinchilli VM, et al. (2021) Mush-
room intake and depression: a population-based study using data from the
US National Health and Nutrition Examination Survey (NHANES), 2005-
2016. J Affect Disord; 294: 686-692.

Ba DM, Gao X, Al-Shaar L, Muscat J, Chinchilli VM, et al. (2022) Mush-
room intake and cognitive performance among US older adults: the Na-
tional Health and Nutrition Examination Survey, 2011-2014 .Br J Nutr;
128:2241-2248.

Batra P, Sharma AK, Khajuria R (2013) Probing Lingzhi or Reishi me-
dicinal mushroom Ganoderma lucidum (higher Basidiomycetes): a bitter
mushroom with amazing health benefits. Int J] Med Mushrooms. 15: 127-
143.

Ren ZL, Wang CD, Wang T, Ding H, Zhoul M, et al. (2019) Ganoderma
lucidum extract ameliorates MPTP-induced parkinsonism and protects
dopaminergic neurons from oxidative stress via regulating mitochondrial
function, autophagy, and apoptosis Acta Pharmacologica Sinica; 40: 441-
450.

Shen B, Truong J, Helliwell R, Govindaraghavan S, Sucher NJ (2013) An
in vitro study of neuroprotective properties of traditional Chinese herbal
medicines thought to promote healthy ageing and longevity. BMC Com-
plement Altern Med; 13: 373.

Kim S, Nadar RM, DeRuiter J, Pathak S, Ramesh S, etal. (2021) Mycother-
apeutics affectinf dopamienrgic neurotransission to exert neruoprotection.
Mushrooms with Therapeutic Potentials, Springer, Pages: 369-392.

Allen RP, Picchietti DL, Garcia-Borreguero D, Ondo WG, Walters AS, et
al. (2014) Restless legs syndrome/Willis-Ekbom disease diagnostic crite-
ria: Updated International Restless Legs Syndrome Study Group (IIRLSG)
consensus criteria-History, rationale, description, and significance. Sleep
Med, 15: 860-873.

Walters AS, LeBrocq C, Dhar A, Hening W, Rosen R, et al. (2003) Inter-
national Restless Legs Syndrome Study Group. Validation of the Interna-
tional Restless Legs Syndrome Study Group rating scale for restless legs
syndrome. Sleep Med; 4: 121-32.

Medistica pvalueio a graphic user interface to the R statistical analysis
software for scientific medical publications. Available in Online.

Didato G, Di Giacomo R, Rosa GJ, Dominese A, de Curtis M, et al. (2020)
Restless Legs Syndrome across the Lifespan: Symptoms, Pathophysiolo-
gy, Management and Daily Life Impact of the Different Patterns of Disease
Presentation. Int ] Environ Res Public Health. 17: 3658.

Belum GR, Belum VR, Chaitanya ASK, Reddy BSN (2013) The
Jarisch-Herxheimer reaction: revisited. Travel Med Infect Dis. 11: 231-
237.

J Clin Stud Med Case Rep ISSN: 2378-8801, Open Access Journal

DOI: 10.24966/CSMC-8801/1000179

Volume 10 ¢ Issue 4 + 100179


http://doi.org/10.24966/CSMC-8801/1000125
http://doi.org/10.24966/CSMC-8801/1000179
https://pubmed.ncbi.nlm.nih.gov/30049562/
https://pubmed.ncbi.nlm.nih.gov/30049562/
https://pubmed.ncbi.nlm.nih.gov/30049562/
https://pubmed.ncbi.nlm.nih.gov/26944272/
https://pubmed.ncbi.nlm.nih.gov/26944272/
https://pubmed.ncbi.nlm.nih.gov/26944272/
https://pubmed.ncbi.nlm.nih.gov/29756335/
https://pubmed.ncbi.nlm.nih.gov/29756335/
https://pubmed.ncbi.nlm.nih.gov/29756335/
https://pubmed.ncbi.nlm.nih.gov/28041721/
https://pubmed.ncbi.nlm.nih.gov/28041721/
https://pubmed.ncbi.nlm.nih.gov/32663897/
https://pubmed.ncbi.nlm.nih.gov/32663897/
https://pubmed.ncbi.nlm.nih.gov/32663897/
https://pubmed.ncbi.nlm.nih.gov/32663897/
https://pubmed.ncbi.nlm.nih.gov/34333177/
https://pubmed.ncbi.nlm.nih.gov/34333177/
https://pubmed.ncbi.nlm.nih.gov/34333177/
https://pubmed.ncbi.nlm.nih.gov/34333177/
https://pubmed.ncbi.nlm.nih.gov/35115063/
https://pubmed.ncbi.nlm.nih.gov/35115063/
https://pubmed.ncbi.nlm.nih.gov/35115063/
https://pubmed.ncbi.nlm.nih.gov/35115063/
https://pubmed.ncbi.nlm.nih.gov/23557365/
https://pubmed.ncbi.nlm.nih.gov/23557365/
https://pubmed.ncbi.nlm.nih.gov/23557365/
https://pubmed.ncbi.nlm.nih.gov/23557365/
https://pubmed.ncbi.nlm.nih.gov/29991712/
https://pubmed.ncbi.nlm.nih.gov/29991712/
https://pubmed.ncbi.nlm.nih.gov/29991712/
https://pubmed.ncbi.nlm.nih.gov/29991712/
https://pubmed.ncbi.nlm.nih.gov/29991712/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3880008/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3880008/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3880008/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3880008/
https://pubmed.ncbi.nlm.nih.gov/25023924/
https://pubmed.ncbi.nlm.nih.gov/25023924/
https://pubmed.ncbi.nlm.nih.gov/25023924/
https://pubmed.ncbi.nlm.nih.gov/25023924/
https://pubmed.ncbi.nlm.nih.gov/25023924/
https://pubmed.ncbi.nlm.nih.gov/14592342/
https://pubmed.ncbi.nlm.nih.gov/14592342/
https://pubmed.ncbi.nlm.nih.gov/14592342/
https://pubmed.ncbi.nlm.nih.gov/14592342/
https://www.pvalue.io
https://www.pvalue.io
https://pubmed.ncbi.nlm.nih.gov/32456058/
https://pubmed.ncbi.nlm.nih.gov/32456058/
https://pubmed.ncbi.nlm.nih.gov/32456058/
https://pubmed.ncbi.nlm.nih.gov/32456058/
https://pubmed.ncbi.nlm.nih.gov/23632012/
https://pubmed.ncbi.nlm.nih.gov/23632012/
https://pubmed.ncbi.nlm.nih.gov/23632012/

Advances In Industrial Biotechnology | ISSN: 2639-5665

Advances In Microbiology Research | ISSN: 2689-694X

Archives Of Surgery And Surgical Education | ISSN: 2689-3126

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X
Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594
Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562
Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608
Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751
Journal Of Aquaculture & Fisheries | ISSN: 2576-5523

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546

Journal Of Cardiology Study & Research | ISSN: 2640-768X

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844
Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801
Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978
Journal Of Cytology & Tissue Biology | ISSN: 2378-9107

Journal Of Dairy Research & Technology | ISSN: 2688-9315

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798
Journal Of Environmental Science Current Research | ISSN: 2643-5020
Journal Of Food Science & Nutrition | [ISSN: 2470-1076

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566

Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999
Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044
Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419
Journal Of Obesity & Weight Loss | ISSN: 2473-7372

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649
Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670
Journal Of Plant Science Current Research | ISSN: 2639-3743

Journal Of Practical & Professional Nursing | ISSN: 2639-5681

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177
Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574
Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060
Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284

Journal Of Toxicology Current Research | ISSN: 2639-3735

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | [ISSN: 2573-0193

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829

Trends In Anatomy & Physiology | ISSN: 2640-7752

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us
http://www.heraldopenaccess.us/


info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

	_Hlk136869464
	_Hlk136869958
	_Hlk136539961
	_GoBack

