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Abstract Levamisole (LVM) is considered an immunomodulatory agent that has the potential to treat various cancer and inflammation diseases. However, there is still much

debate surrounding the toxicokinetic and toxicological information of LVM. Therefore, it is crucial to assess its toxicity to provide useful [...] Read more.

(This article belongs to the Section Pharmacology (/journal/pharmaceuticals/sections/pharm-pharmacology))
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Abstract New clinical reports have recently been published on tofisopam—an anxiolytic drug currently registered as a benzodiazepine—after a long break in this research area.

Neurobiological studies concerning its properties, which differ from those of benzodiazepines, are underway. The analyses presented in this study aimed [...] Read more.
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Abstract Chimeric antigen receptor T cell (CAR-T) therapy has emerged as a groundbreaking approach in cancer treatment, showcasing remarkable efficacy. However, the

formidable challenge lies in taming the formidable side effects associated with this innovative therapy, among which cytokine release syndrome (CRS), immune effector [...] Read

more.
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Abstract The rapid emergence of multidrug-resistant pathogens worldwide has raised concerns regarding the effectiveness of conventional antibiotics. This can be observed in

ESKAPE pathogens, among others, whose multiple resistance mechanisms have led to a reduction in effective treatment options. Innovative strategies aimed at mitigating [...]

Read more.
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Abstract Alzheimer’s disease has become a major public health issue. While extensive research has been conducted in the last few decades, few drugs have been approved by

the FDA to treat Alzheimer’s disease. There is still an urgent need for understanding the disease pathogenesis, [...] Read more.
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Abstract Multiple agents derived from natural products (NPs) have been evaluated for cancer prevention and interception, either alone or in combination. The National Cancer

Institute (NCI) is very interested in advancing research to identify additional agents that, alone or in combination, may prove useful [...] Read more.
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Abstract Diffuse intrinsic pontine glioma (DIPG), affecting children aged 4–7 years, is a rare, aggressive tumor that originates in the pons and then spreads to nearby tissue.

DIPG is the leading cause of death for pediatric brain tumors due to its infiltrative nature and [...] Read more.
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Abstract Potentilla nepalensis belongs to the Rosaceae family and has numerous therapeutic applications as potent plant-based medicine. Forty phytoconstituents (PCs) from

the root and stem through n-hexane (NR and NS) and methanolic (MR and MS) extracts were identified in earlier studies. However, the PCs [...] Read more.
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Abstract Despite efforts in osteosarcoma (OS) research, the role of inductive moderate hyperthermia (IMH) in delivering and enhancing the antitumor effect of liposomal

doxorubicin formulations (LDOX) remains unresolved. This study investigated the effect of a combination treatment with LDOX and IMH on Saos-2 human [...] Read more.

(This article belongs to the Special Issue Molecular Systems for the Delivery of Drugs and Contrast Agents ( /journal/pharmaceuticals/special_issues/ZL3LP7V1IA ))
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Abstract Obesity and overweight, frequently caused by a lack of exercise, are associated with many metabolic diseases, such as hypertension, diabetes, and dyslipidemia.

Aerobic exercise effectively increases the high-density lipoproteins-cholesterol (HDL-C) levels and alleviates the triglyceride (TG) levels. The consumption of Cuban policosanol

(Raydel [...] Read more.

(This article belongs to the Special Issue Bioactive Substances, Oxidative Stress, and Inflammation ( /journal/pharmaceuticals/special_issues/90CI66403U ))
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Abstract Oral cancer is considered as one of the most common malignancies worldwide. Its conventional treatment primarily involves surgery with or without postoperative

adjuvant therapy. The targeting of signaling pathways implicated in tumorigenesis is becoming increasingly prevalent in the development of new anticancer drug [...] Read more.
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Abstract Resveratrol is a polyphenolic compound that has gained considerable attention in the past decade due to its multifaceted therapeutic potential, including anti-

inflammatory and anticancer properties. However, its anticancer efficacy is impeded by low water solubility, dose-limiting toxicity, low bioavailability, and rapid hepatic metabolism.

[...] Read more.

(This article belongs to the Section Natural Products (/journal/pharmaceuticals/sections/natural_products))
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Abstract Background: Montelukast (MTK), a potent antagonist of cysteinyl leukotriene receptor 1, has shown therapeutic promise for the treatment of neuropsychiatric

disorders. Delirium, a common complication in critically ill patients, lacks effective treatment. This study aims to explore the impact of pre-intensive care unit [...] Read more.
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Abstract The extraction of bioactive compounds of pharmaceutical interest from natural sources has been significantly explored in recent decades. However, the extraction

techniques used were not very efficient in terms of time and energy consumption; additionally, the solvents used for the extraction were harmful [...] Read more.

(This article belongs to the Special Issue 20th Anniversary of Pharmaceuticals—Green Techniques for Organic and Organometallic/Coordination Synthesis and
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Abstract Veratrum californicum contains steroidal alkaloids that function as inhibitors of hedgehog (Hh) signaling, a pathway involved in the growth and differentiation of cells and

normal tissue development. This same Hh pathway is abnormally active for cell proliferation in more than 20 types of [...] Read more.
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Abstract Background: Several vaccines against COVID-19 have been developed and licensed to enhance the immune response against SARS-CoV-2. Similarly, previous

infection with SARS-CoV-2 has been shown to provide significant protection against severe infection and hospitalization. Methods: We investigated the effect of three doses of
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Abstract For centuries, plants and their components have been harnessed for therapeutic purposes, with Ammi visnaga L. (Khella) being no exception to this rich tradition. While

existing studies have shed light on the cytotoxic and antimicrobial properties of seed extracts, there remains a noticeable [...] Read more.
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therapeutic [...] Read more.

(This article belongs to the Section Pharmacology (/journal/pharmaceuticals/sections/pharm-pharmacology))

► Show Figures

(https://pub.mdpi-res.com/pharmaceuticals/pharmaceuticals-17-00120/article_deploy/html/images/pharmaceuticals-17-00120-ag-550.jpg?1705484592) (https://

pub.mdpi-res.com/pharmaceuticals/pharmaceuticals-17-00120/article_deploy/html/images/pharmaceuticals-17-00120-g001-550.jpg?1705484592)

Open Access Article

Functional Progression after Dose Suspension or Discontinuation of Nintedanib in Idiopathic Pulmonary Fibrosis: A Real-Life Multicentre Study (/1424-8247/17/1/119)

by Barbara Ruaro (https://sciprofiles.com/profile/1139879?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Andrea Salotti (https://sciprofiles.com/profile/2952886?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Nicolò Reccardini (https://sciprofiles.com/profile/3294704?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Stefano Kette (https://sciprofiles.com/profile/author/YkhNRG9mOC9pb3lrQ3dLWFJzT2VLcFlUb2lPcktqUUw2Y1NYb09VY1ZWQT0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Beatrice Da Re (https://sciprofiles.com/profile/author/RmYyN09RSDlvZGhVcVk0VGJxb3JWTy8wdTIxN0UrRlo0ekVrOU4yTzhVUT0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Salvatore Nicolosi (https://sciprofiles.com/profile/author/djJIWGhnaFhUVDE5Z2Rmdm1nejE0TSsyWmdNejQzcFJDREpXOUQvelFQc3hUTzZ5dmdGOElmb0NGMnRCNkk0dQ==?utm_source=mdpi.com&utm_medium=website&utm_campaign

,

Umberto Zuccon (https://sciprofiles.com/profile/author/UmhaWGJ4MkVPSDhXRitYQk9WYWF4WC8rc3FQcWR3bVlrajZaVUJ1RUxYbFNQR3luZS8rZ0pIYjFCL1lQNmgxcA==?utm_source=mdpi.com&utm_medium=website&utm_campaign=av

,

Marco Confalonieri (https://sciprofiles.com/profile/646766?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Lucrezia Mondini (https://sciprofiles.com/profile/2150698?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Riccardo Pozzan (https://sciprofiles.com/profile/1955924?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Michael Hughes (https://sciprofiles.com/profile/author/S0xCQ04xY3d5eEllL3orblc5RVJnWEk3dWlDWGRXaFJXclFkdEpueGlhd25xOVRRVHVjV0NPbDRoU0VCeDdUTw==?utm_source=mdpi.com&utm_medium=website&utm_campaign=avat

,

Paola Confalonieri (https://sciprofiles.com/profile/1139880?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name) and

Francesco Salton (https://sciprofiles.com/profile/230995?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

Pharmaceuticals 2024, 17(1), 119; https://doi.org/10.3390/ph17010119 (https://doi.org/10.3390/ph17010119) - 17 Jan 2024

Viewed by 493

Abstract Background. Idiopathic pulmonary fibrosis (IPF) is a chronic interstitial lung disease with rapidly progressive evolution and an unfavorable outcome. Nintedanib (NTD) is

an antifibrotic drug that has been shown to be effective in slowing down the progression of the disease. The aim of [...] Read more.
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Abstract Osteoarthritis (OA) is a chronic joint disease leading to cartilage loss and reduction in the joint space which results in pain. The current pharmacological treatment of OA

is inadequate and pharmacological interventions focus on symptom management. APPA, a combination of apocynin (AP) and [...] Read more.

(This article belongs to the Section Pharmacology (/journal/pharmaceuticals/sections/pharm-pharmacology))

► Show Figures

(https://pub.mdpi-res.com/pharmaceuticals/pharmaceuticals-17-00118/article_deploy/html/images/pharmaceuticals-17-00118-g001-550.jpg?1705406138) (https://

pub.mdpi-res.com/pharmaceuticals/pharmaceuticals-17-00118/article_deploy/html/images/pharmaceuticals-17-00118-g002-550.jpg?1705406140) (https://pub.mdpi-

res.com/pharmaceuticals/pharmaceuticals-17-00118/article_deploy/html/images/pharmaceuticals-17-00118-g003-550.jpg?1705406141) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00118/article_deploy/html/images/pharmaceuticals-17-00118-g004-550.jpg?1705406142) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00118/article_deploy/html/images/pharmaceuticals-17-00118-g005-550.jpg?1705406143) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00118/article_deploy/html/images/pharmaceuticals-17-00118-g006-550.jpg?1705406145) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00118/article_deploy/html/images/pharmaceuticals-17-00118-g007-550.jpg?1705406146)

Open Access Article

Assessment of Patient-Reported Outcomes at 48 Months of Treatment with Dupilumab for Severe Atopic Dermatitis: A Single-Center Real-Life Experience with 126
Patients (/1424-8247/17/1/117)

by Francesca Barei (https://sciprofiles.com/profile/3306546?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Martina Zussino (https://sciprofiles.com/profile/author/V0swRVJHSmk0RGpORndiRkhkNnR3ZUFxMW5RYlRtQjFRK1pKTDZTWEY1WGZBQXoyVWZPYW1yUkZYT3lGMnZvZQ==?utm_source=mdpi.com&utm_medium=website&utm_campaig

,

Simona Tavecchio (https://sciprofiles.com/profile/author/WVI3V2RNOUNJRytCZ0RpUUJvSWlRT2JBd3VoYXpjdW8vTndTOEM3Y3BNWT0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Luisa Angileri (https://sciprofiles.com/profile/author/Sm4vSUNYVHYwR1ZYWFB6cjZUaFh0V2ErMjlmUkdmKy9qQlZ5T0Vmam95elltU0VkMWtuWXZCTHFFOTR1SmhxeQ==?utm_source=mdpi.com&utm_medium=website&utm_campaign=ava

,

Arianna Rizzo (https://sciprofiles.com/profile/author/RytuQ3VNckoxaTBkeE10K1IrSEN0RDM2Ni9URGhxVGlzUVdyaUtCeGNBQT0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Paolo Calzari (https://sciprofiles.com/profile/author/dVQ4R2xvRTVtYlc3Ymp1Vmw5amFyeDBqbFJJblRpdlh6dUplZmwyTFBSMD0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Angelo V. Marzano (https://sciprofiles.com/profile/author/OFlYalJST3psSDZhVFBQcVNlQTJWVnYwM3puTkFTVmtSN0JadDZMVHg1az0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

and

Silvia Ferrucci (https://sciprofiles.com/profile/1206472?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

Pharmaceuticals 2024, 17(1), 117; https://doi.org/10.3390/ph17010117 (https://doi.org/10.3390/ph17010117) - 16 Jan 2024

Viewed by 485

Abstract Background: The main objective was to analyze patient-reported outcomes (PRO) trends over a four-year period in severe atopic dermatitis (AD) patients treated with

dupilumab. Methods: data from 126 severe patients receiving dupilumab for at least 48 months were collected. The clinical scores assessed [...] Read more.

(This article belongs to the Topic Research in Pharmacological Therapies (/topics/99X64ZT450))

► Show Figures

(https://pub.mdpi-res.com/pharmaceuticals/pharmaceuticals-17-00117/article_deploy/html/images/pharmaceuticals-17-00117-g001-550.jpg?1705388030) (https://

pub.mdpi-res.com/pharmaceuticals/pharmaceuticals-17-00117/article_deploy/html/images/pharmaceuticals-17-00117-g002-550.jpg?1705388031) (https://pub.mdpi-

res.com/pharmaceuticals/pharmaceuticals-17-00117/article_deploy/html/images/pharmaceuticals-17-00117-g003-550.jpg?1705388032) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00117/article_deploy/html/images/pharmaceuticals-17-00117-g004-550.jpg?1705388034) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00117/article_deploy/html/images/pharmaceuticals-17-00117-g005-550.jpg?1705388035) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00117/article_deploy/html/images/pharmaceuticals-17-00117-g006-550.jpg?1705388036) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00117/article_deploy/html/images/pharmaceuticals-17-00117-g007-550.jpg?1705388037) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00117/article_deploy/html/images/pharmaceuticals-17-00117-g008-550.jpg?1705388039)

Open Access Article

Regular and Irregular Use and Reasons for Discontinuation of Solifenacin Therapy in Patients with Overactive Bladder Managed by Urologists (/1424-8247/17/1/116)

by

Mateusz Małkowski (https://sciprofiles.com/profile/author/ZnJTdlZmcGFOeHo0KzRIQ0pwSlpqODREMUc1NEdSRStEbXhKb1UwalR3az0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Agnieszka Almgren-Rachtan (https://sciprofiles.com/profile/3293136?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Magdalena Olszanecka-Glinianowicz (https://sciprofiles.com/profile/562312?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Jerzy Chudek (https://sciprofiles.com/profile/513528?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name) and

Piotr Chłosta (https://sciprofiles.com/profile/1399473?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

Pharmaceuticals 2024, 17(1), 116; https://doi.org/10.3390/ph17010116 (https://doi.org/10.3390/ph17010116) - 16 Jan 2024

Viewed by 443

Abstract Solifenacin, a selective muscarinic receptor antagonist, is one of the best-tolerated and most effective medicines that relieve storage symptoms in patients with an

overactive bladder (OAB). However, the persistence of solifenacin in daily clinical practice remains far below that reported in clinical trials. [...] Read more.

(This article belongs to the Section Pharmacology (/journal/pharmaceuticals/sections/pharm-pharmacology))

Open Access Article

Retrospective Study on Genetic Diversity and Drug Resistance among People Living with HIV at an AIDS Clinic in Beijing (/1424-8247/17/1/115)

by

Yan-Ze Shi (https://sciprofiles.com/profile/author/emdFVjNhek1uLzAvazRKRGlITDZvd3V2c1E1WndXS0FsZ2Nybm80ZVBCND0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Hui-Huang Huang (https://sciprofiles.com/profile/3242544?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Xin-Hua Wang (https://sciprofiles.com/profile/author/WlJ3aUdDcDFFTEpnWFk1QSs5b3Q5VUYxVEVPTVU0QXExcVdVOU5oY3A5VT0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Bing Song (https://sciprofiles.com/profile/author/K3JaMmR4REVRa3BiR3d3bjBhV0M2dz09?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Tian-Jun Jiang (https://sciprofiles.com/profile/3308605?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Min-Rui Yu (https://sciprofiles.com/profile/author/YjFZeDJtMGpWRW9YbkozdzkzSjRMMjllVi8rN3FhYmg5S3JBeEJnMUR5az0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Ze-Rui Wang (https://sciprofiles.com/profile/author/L2JnUmNNSHZPL0hNR201cG1YWmpRNFNlV0pKZk9hR0VFWm43ZG9jYncwdz0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Rui-Ting Li (https://sciprofiles.com/profile/author/RXFGNjRGT0M4aHNaejg3YkIrL0NwS0hDanMwSmU0bndITkdjaVhZKzlIWT0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Yan-Mei Jiao (https://sciprofiles.com/profile/2743865?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Xin Su (https://sciprofiles.com/profile/3064462?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name) and

Fu-Sheng Wang (https://sciprofiles.com/profile/author/T3pvb0pjeTQ0K0R3Mzc1aXo4TGJjd0Zsa3pvUEhRbXlYa2U2UzRORGhocz0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

Pharmaceuticals 2024, 17(1), 115; https://doi.org/10.3390/ph17010115 (https://doi.org/10.3390/ph17010115) - 16 Jan 2024

Viewed by 538

Abstract (1) Background: The objective of this study was to investigate the prevalence of genetic diversity and drug resistance mutations among people living with HIV (PLWH)

attending clinics in Beijing. (2) Methods: A retrospective analysis was conducted on PLWH admitted to the Fifth Medical [...] Read more.
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Abstract Neuroinflammation after intracerebral hemorrhage (ICH) is a crucial factor that determines the extent of the injury. Cofilin is a cytoskeleton-associated protein that drives

neuroinflammation and microglia activation. A novel cofilin inhibitor (CI) synthesized and developed in our lab has turned out to be [...] Read more.

(This article belongs to the Special Issue Microglia and Astrocytes as Drug Targets ( /journal/pharmaceuticals/special_issues/6L0A0357G1 ))
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Abstract Toxoplasma gondii causes a global parasitic disease. Therapeutic options for eradicating toxoplasmosis are limited. In this study, ZnO and Mg-doped ZnO NPs were

prepared, and their structural and morphological chrematistics were investigated. The XRD pattern revealed that Mg-doped ZnO NPs have weak crystallinity [...] Read more.

(This article belongs to the Special Issue Recent Efforts in Drug Discovery and Development for the Treatment of Parasitic Infections ( /journal/pharmaceuticals/

special_issues/07F872NOIY ))
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Abstract This review systematically addresses the correlation between the microbiome and prostate cancer and explores its diagnostic and therapeutic implications. Recent

research has indicated an association between the urinary and gut microbiome composition and prostate cancer incidence and progression. Specifically, the urinary microbiome

is [...] Read more.

(This article belongs to the Section Pharmaceutical Technology (/journal/pharmaceuticals/sections/pharmaceutical_technology))
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Abstract An enavogliflozin ophthalmic solution (DWRX2008) is being developed to treat diabetic retinopathy and macular edema. This study evaluated the ocular distribution and

plasma pharmacokinetics (PKs) of enavogliflozin in animal species. A sample of [14C] enavogliflozin was ocularly administered to two rabbits [...] Read more.

(This article belongs to the Section Pharmacology (/journal/pharmaceuticals/sections/pharm-pharmacology))
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Abstract Medication regimens using conditioning via variable reinforcement have shown similar or improved therapeutic effects as full pharmacological treatment, but evidence in

patient populations is scarce. This proof-of-principle double-blind randomized clinical trial examined whether treatment effects in recent-onset rheumatoid arthritis (RA) can be

optimized [...] Read more.

(This article belongs to the Special Issue Rheumatic Diseases: Pathophysiology, Targeted Therapy, Focus on Vascular and Pulmonary Manifestations 2023 ( /journal/
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Abstract Interleukins, a diverse family of cytokines produced by various cells, play crucial roles in immune responses, immunoregulation, and a wide range of physiological and

pathological processes. In the context of megakaryopoiesis, thrombopoiesis, and platelet function, interleukins have emerged as key regulators, exerting significant [...] Read

more.
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Abstract Tumour-associated angiogenesis play key roles in tumour growth and cancer metastasis. Consequently, several anti-angiogenic drugs such as sunitinib and axitinib

have been approved for use as anti-cancer therapies. However, the majority of these drugs target the vascular endothelial growth factor A (VEGFA)/VEGF receptor [...] Read

more.
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Abstract Calixarene 0118 (OTX008) and chrysin (CHR) are promising molecules for the treatment of fibrosis and diabetes complications but require an effective delivery system

to overcome their low solubility and bioavailability. Sulfobutylated β-cyclodextrin (SBECD) was evaluated for its ability to increase the solubility of [...] Read more.
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Abstract Trees of the Annona species that grow in the tropics and subtropics contain compounds that are highly valuable for pharmacological research and medication

development and have anticancer, antioxidant, and migratory properties. Metabolomics was used to functionally characterize natural products and to distinguish differences [...]

Read more.

(This article belongs to the Special Issue Bioactive Compounds and Their Optimized Structural Derivatives of Natural Products ( /journal/pharmaceuticals/
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Abstract Tamanu oil has traditionally been used to treat various skin problems. The oil has wound-healing and skin-regenerating capabilities and encourages the growth of new

skin cells, all of which are helpful for fading scars and hyperpigmentation, as well as promoting an all-around glow. [...] Read more.
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Abstract Transarterial chemoembolization (TACE) is currently the standard of care in patients with unresectable hepatocellular carcinoma (HCC), and selective internal

radionuclide therapy (SIRT) with 90Y microspheres is mainly used as an alternative modality in patients considered poor candidates for TACE. Treatment with sorafenib [...] Read

more.
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Abstract PROTAC is a rapidly developing engineering technology for targeted protein degradation using the ubiquitin–proteasome system, which has promising applications for

inflammatory diseases, neurodegenerative diseases, and malignant tumors. This paper gives a brief overview of the development and design principles of PROTAC, with a [...]

Read more.
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Abstract Background: Orlistat (ORL) is an effective irreversible inhibitor of the lipase enzyme, and it possesses anticancer effects and limited aqueous solubility. This study was

designed to improve the aqueous solubility, oral absorption, and tissue distribution of ORL via the formulation of nanocrystals (NCs). [...] Read more.

(This article belongs to the Special Issue Recent Progress of Nanomedicine and Targeted Drug Delivery for Cancer Treatment 2.0 ( /journal/pharmaceuticals/
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Abstract Response surface models (RSMs) are a new trend in modern anesthesia. RSMs have demonstrated significant applicability in the field of anesthesia. However, the

comparative analysis between RSMs and logistic regression (LR) in different surgeries remains relatively limited in the current literature. We hypothesized [...] Read more.

(This article belongs to the Special Issue Population Pharmacokinetic and Pharmacodynamic and Clinical Strategies ( /journal/pharmaceuticals/special_issues/
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Abstract Matrine (MAT), a natural Chinese herbal medicine, has a unique advantage in the treatment of various chronic diseases. However, its low melting point, low

bioavailability, and high dosage restrict its subsequent development into new drugs. In this study, three kinds of MAT salts, [...] Read more.

(This article belongs to the Section Pharmaceutical Technology (/journal/pharmaceuticals/sections/pharmaceutical_technology))
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Abstract Doxorubicin (DOX) is an incessantly used chemotherapeutic drug that can cause detrimental dose-dependent effects such as cardiotoxicity and congestive heart failure.

Hence, there is a need to discover innovative therapeutic approaches to counteract DOX-induced cardiotoxicity (DIC). MSC-Exos have shown to reduce apoptosis and [...] Read

more.

(This article belongs to the Special Issue Cancer Drugs Treatment and Toxicity 2023 ( /journal/pharmaceuticals/special_issues/676TJN75KC ))
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Abstract Fibrinolysis is the process of the fibrin–platelet clot dissolution initiated after bleeding has been stopped. It is regulated by a cascade of proteolytic enzymes with plasmin

at its core. In pathological cases, the balance of normal clot formation and dissolution is replaced by [...] Read more.

(This article belongs to the Section Biopharmaceuticals (/journal/pharmaceuticals/sections/biopharmaceuticals))

► Show Figures

(https://pub.mdpi-res.com/pharmaceuticals/pharmaceuticals-17-00092/article_deploy/html/images/pharmaceuticals-17-00092-g001-550.jpg?1704875319) (https://

pub.mdpi-res.com/pharmaceuticals/pharmaceuticals-17-00092/article_deploy/html/images/pharmaceuticals-17-00092-g002-550.jpg?1704875320) (https://pub.mdpi-

res.com/pharmaceuticals/pharmaceuticals-17-00092/article_deploy/html/images/pharmaceuticals-17-00092-g003-550.jpg?1704875321) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00092/article_deploy/html/images/pharmaceuticals-17-00092-g004-550.jpg?1704875322)

Open Access Article

The Immune-Stimulating and Anti-Diabetic Effects of Allium hookeri Leaves Grown in a Plant Factory with Artificial Lights in Immunosuppressed Obese C57BL/6
Mice (/1424-8247/17/1/91)

by Jieun Jung (https://sciprofiles.com/profile/2309708?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Ji-Su Kim (https://sciprofiles.com/profile/author/alg2WkdicVNqelNSVndSQk95WVBUWE5LaEJWZlpjdmNHbFBFZi9Ya0QrYz0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Un-Yul Jeong (https://sciprofiles.com/profile/author/T2tTeUh6QTQweE1CWE5NWXVyUXZFcTVFU2xjY3RKN1AxYkNlYjZ2TDZaMD0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Ui-Jin Bae (https://sciprofiles.com/profile/author/WUxEK3FPc1VJY2IyMk1SZXlLZVZnYkI1aHlIZ3VjZ3hlT3JWd1ZPWDI1UT0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Mina Kim (https://sciprofiles.com/profile/479177?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Shin-Young Park (https://sciprofiles.com/profile/author/aG4wSVJFSnE2bzVkcnFodWswNTA1aU9pWXZnQTJiakZqOVRBQks2V1J5ND0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

In-Guk Hwang (https://sciprofiles.com/profile/1533404?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Jeong-Wook Heo (https://sciprofiles.com/profile/author/d0d6bE5qWEtVMDVtODNkWDR2NHBqM0N6ZUJjUXF6UEtqemVjbm15QituTT0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Chang-Ki Shim (https://sciprofiles.com/profile/2054076?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Jun-Sang Ham (https://sciprofiles.com/profile/940306?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name) and

Sung-Hyen Lee (https://sciprofiles.com/profile/805960?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

Pharmaceuticals 2024, 17(1), 91; https://doi.org/10.3390/ph17010091 (https://doi.org/10.3390/ph17010091) - 09 Jan 2024

Viewed by 479

Abstract We investigated the immune-stimulating and anti-diabetic effects of Allium hookeri leaves grown in a plant factory with artificial lights. The immunomodulatory effects of

A. hookeri leaves’ ethanol extracts were evaluated with immune-related hematological factors in blood, the proliferation of splenocytes, NK cell activity, [...] Read more.

(This article belongs to the Section Pharmacology (/journal/pharmaceuticals/sections/pharm-pharmacology))
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Abstract (1) Background: National health system databases represent an important source of information about the epidemiology of adverse drug reactions including drug-

induced allergy and anaphylaxis. Analysis of such databases may enhance the knowledge of healthcare professionals regarding the problem of drug-induced anaphylaxis. (2)

Methods: [...] Read more.

(This article belongs to the Special Issue Therapeutic Drug Monitoring and Adverse Drug Reactions ( /journal/pharmaceuticals/special_issues/Q4B8E1FM23 ))
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Abstract The aim of this study was to investigate the antifungal activity of biochanin A (BCA) against planktonic growth and biofilms of six Candida species, including C. albicans,
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Abstract Aromatase inhibitors (AIs) show promising features as drugs to treat estrogen-responsive breast cancer as they block aromatase activity, the key enzyme in estrogen

synthesis. The current AIs approved by the Food and Drug Administration for breast cancer treatment present severe adverse effects. For [...] Read more.
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Abstract Rheumatoid arthritis is a systemic autoimmune inflammatory disease that affects millions of people worldwide. There are multiple disease-modifying anti-rheumatic

drugs available; however, many patients do not respond to any treatment. A disintegrin and metalloproteinase 10 has been suggested as a potential new target [...] Read more.
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Abstract In this study, the total synthesis of osajin, scandenone and their analogues have been accomplished. The key synthetic steps include aldol/intramolecular

iodoetherification/elimination sequence reactions and a Suzuki coupling reaction to assemble the tricyclic core, chemoselective propargylation and Claisen rearrangement

reactions to obtain natural [...] Read more.
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Abstract The expression of GPCRs has been associated with schizophrenia, and their expression may induce morphological changes in brain regions responsible for

schizophrenia and disease-specific behavioral changes. The articles included in this review were selected using keywords and databases of scientific research websites. The [...]
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Abstract Secondary metabolites and phytochemicals in plant-based diets are known to possess properties that inhibit the development of several diseases including a variety of
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Abstract Isoniazid is a first-line drug in antitubercular therapy. Isoniazid is one of the most commonly used drugs that can cause liver injury or acute liver failure, leading to death

or emergency liver transplantation. Therapeutic approaches for the prevention of isoniazid-induced liver injury are [...] Read more.
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Abstract Targeting the VEGFR-2 signaling pathway is an inveterate approach toward combating pancreatic and hepatocellular cancers. Based on Sunitinib, the FDA-approved

VEGFR-2 inhibitor, novel indolin-2-one-triazole hybrids were designed and synthesized as anti-hepatocellular and anti-pancreatic cancer agents with VEGFR-2 inhibitory activity.

All the targeted compounds [...] Read more.

(This article belongs to the Special Issue The Role of Molecular Docking in the Design of Targeted Therapeutic Entities and Nanomaterials ( /journal/pharmaceuticals/
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Abstract The outcomes of unresectable gastric cancer (GC) are unfavorable even with chemotherapy; therefore, a new treatment modality is required. The combination of an

oncolytic virus and photodynamic therapy can be one of the promising modalities to overcome this. Mammalian orthoreovirus (MRV) is an [...] Read more.
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Abstract As the prevalence of old-age individuals with schizophrenia (OAS) increases in a society undergoing demographic aging, the exploration of medication choices

becomes increasingly crucial. Due to the current scarcity of literature on OAS, this study seeks to examine how the utilization and cumulative [...] Read more.
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Abstract The use of radionuclides for targeted endoradiotherapy is a rapidly growing field in oncology. In particular, the focus on the biological effects of different radiation

qualities is an important factor in understanding and implementing new therapies. Together with the combined approach of imaging [...] Read more.
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Abstract Pulmonary inflammations such as chronic obstructive pulmonary disease and cystic fibrosis are widespread and can be fatal, especially when they are characterized by

abnormal mucus accumulation. Inhaled corticosteroids are commonly used for lung inflammations despite their considerable side effects. By utilizing particle engineering [...]

Read more.
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Abstract High-grade gliomas are considered an incurable disease. Despite all the various therapy options available, patient survival remains low, and the tumor usually returns.

Tumor resistance to conventional therapy and stimulation of the migratory activity of surviving cells are the main factors that lead [...] Read more.
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Abstract This study investigated the intricate dynamics of intranasal spray deposition within nasal models, considering variations in head orientation and stages of the nasal

cycle. Employing controlled delivery conditions, we compared the deposition patterns of saline nasal sprays in models representing congestion (N1), normal [...] Read more.
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Abstract This study aims to evaluate the hepatoprotective, hypolipidemic and aortic morphometric effects of fish oil rich in omega-3 in hypercholesterolemic BALB/c mice. This is

an experimental model that included 16 male BALB/c mice (Mus musculus) divided into three groups (G1 (standard [...] Read more.
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Abstract Traumatic spinal cord injury (TSCI) is a significant public health challenge that has an adverse impact on functional independence, quality of life, and life expectancy.

Management of people’s chronic conditions is a key aspect of contemporary medical practice. Our study was an open [...] Read more.
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Abstract Therapeutically targeting senescent cells seems to be an interesting perspective in treating chronic lung diseases, which are often associated with human aging. The
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Abstract Causality algorithms help establish relationships between drug use and adverse event (AE) occurrence. High drug exposure leads to a higher likelihood of an AE being

classified as an adverse drug reaction (ADR). However, there is a knowledge gap regarding what concentrations are predictive [...] Read more.
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Abstract Pimpinella anisum L., or anise, is a plant that, besides its nutritional value, has been used in traditional medical practices and described in many cultures in the

Mediterranean region. A possible reason for anise’s therapeutic value is that it contains coumarins, which are [...] Read more.

(This article belongs to the Special Issue Natural Coumarins as Lead Compounds and Their Synthetic Analogues with Biological Activities ( /journal/pharmaceuticals/

special_issues/95T87NB5A0 ))
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Abstract The current study compared three policosanols from Cuba (sugarcane, Raydel®, policosanol (1), China (rice bran, Shaanxi, policosanol (2), and the USA (sugarcane,

Lesstanol®, policosanol (3) in the treatment of dyslipidemia and protection of the liver, ovary, and testis in [...] Read more.
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Abstract “End of life” is a stage defined by the existence of an irreversible prognosis that ends with a person’s death. One of the aspects of interest regarding end of life focuses

on parenteral nutrition, which is usually administered in order to avoid malnutrition [...] Read more.

(This article belongs to the Special Issue Pharmaceutical Preparations, Challenges in Formulations and Compatibility Studies ( /journal/pharmaceuticals/special_issues/
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Abstract Pimenta dioica L. is one the most recognized species with diverse biological activities. In this study, in vitro activity and in vivo efficacy of essential oil from P. dioica (EO-

Pd) was evaluated. The main compound was also included in the animal studies and [...] Read more.
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Abstract Paclitaxel is an anticancer agent efficacious in various tumors. There is large interindividual variability in drug plasma concentrations resulting in a wide variability in

observed toxicity in patients. Studies have shown the time the concentration of paclitaxel exceeds 0.05 µM is a predictive [...] Read more.

(This article belongs to the Special Issue Applications of Liquid Chromatography Coupled with Mass Spectrometry (LC-MS/MS) in Drug Analysis ( /journal/
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Abstract In order to select for further development novel photosensitizers for photodynamic therapy in cutaneous disorders, three unsymmetrical porphyrins, namely 5-(4-

hydroxy-3-methoxyphenyl)-10,15,20-tris-(4-acetoxy-3-methoxyphenyl) porphyrin (P2.2), 5-(2-hydroxy-5-methoxyphenyl)-10,15,20-tris-(4-carboxymethylphenyl) porphyrin (P3.2),

and 5-(2,4-dihydroxyphenyl)-10,15,20-tris-(4-acetoxy-3-methoxyphenyl) porphyrin (P4.2), along with their fully symmetrical counterparts 5,10,15,20-tetrakis-(4-acetoxy-3-

methoxyphenyl) porphyrin (P2.1) and 5,10,15,20-tetrakis-(4-carboxymethylphenyl) porphyrin (P3.1) were [...] Read more.
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Abstract Patients with schizophrenia have a high mortality risk, and the role of antipsychotic medications remains inconclusive. In an aging society, older patients with

schizophrenia warrant increased attention. This study investigated the association of antipsychotic medication dosages with mortality in patients with schizophrenia by [...] Read

more.

(This article belongs to the Special Issue Drug Analysis and Therapeutic Drug Monitoring ( /journal/pharmaceuticals/special_issues/1D3UA8YN65 ))
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Abstract Protein tyrosine kinase 6 (PTK6), also known as breast tumor kinase (BRK), serves as a non-receptor intracellular tyrosine kinase within the Src kinases family.

Structurally resembling other Src kinases, PTK6 possesses an Src homology 3 (SH3) domain, an Src homology 2 (SH2) domain, [...] Read more.

(This article belongs to the Special Issue Computer-Aided Drug Design and Drug Discovery ( /journal/pharmaceuticals/special_issues/CDY0D8W0CQ ))
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Abstract Staphylococcus aureus (S. aureus), commonly known as “superbugs”, is a highly pathogenic bacterium that poses a serious threat to human health. There is an urgent
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Abstract Depigmenting products are increasingly used to counteract skin hyperpigmentation and related psychosocial issues. This study aimed to compare different

depigmenting agents—4-butylresorcinol; bakuchiol; tranexamic acid; ascorbyl glucoside; α-arbutin; and ascorbic acid—for photoreactivity; tyrosinase inhibition; and safety.

Photoreactivity was assessed using the Reactive Oxygen Species [...] Read more.
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Abstract Arthritis is a major cause of disability. Currently available anti-arthritic drugs, such as disease-modifying anti-rheumatic drugs (DMARDs), have serious side-effects

associated with long-term use. Triterpenoids are natural products with known anti-inflammatory properties, and many have revealed efficiency against arthritis both in vitro and

[...] Read more.
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Abstract To date, food–drug interactions in the pediatric population remain understudied. The current food effect studies are mostly performed in adults and do not mimic the

real-life situation in the pediatric population. Since the potential benefits of food effect studies performed in pediatrics should [...] Read more.

(This article belongs to the Special Issue Pharmacology of Pediatric Medicines ( /journal/pharmaceuticals/special_issues/Pediatric_Medicines ))

► Show Figures

(https://pub.mdpi-res.com/pharmaceuticals/pharmaceuticals-17-00053/article_deploy/html/images/pharmaceuticals-17-00053-g001-550.jpg?1703756680) (https://

pub.mdpi-res.com/pharmaceuticals/pharmaceuticals-17-00053/article_deploy/html/images/pharmaceuticals-17-00053-g002-550.jpg?1703756682) (https://pub.mdpi-

res.com/pharmaceuticals/pharmaceuticals-17-00053/article_deploy/html/images/pharmaceuticals-17-00053-g003-550.jpg?1703756685) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00053/article_deploy/html/images/pharmaceuticals-17-00053-g004-550.jpg?1703756686) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00053/article_deploy/html/images/pharmaceuticals-17-00053-g005-550.jpg?1703756687) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00053/article_deploy/html/images/pharmaceuticals-17-00053-g006-550.jpg?1703756688)

Open Access Article

The Effective Synthesis of New Benzoquinoline Derivatives as Small Molecules with Anticancer Activity (/1424-8247/17/1/52)

by Gheorghita Zbancioc (https://sciprofiles.com/profile/478244?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Ionel I. Mangalagiu (https://sciprofiles.com/profile/10160?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name) and

Costel Moldoveanu (https://sciprofiles.com/profile/1414533?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

Pharmaceuticals 2024, 17(1), 52; https://doi.org/10.3390/ph17010052 (https://doi.org/10.3390/ph17010052) - 28 Dec 2023

Viewed by 564

Abstract In this study, some novel benzo[c]quinoline derivatives were synthesized, their structural characteristics were described, and their in vitro anticancer efficacy was

investigated. The synthesis involves an initial quaternization of the nitrogen atom from benzo[c]quinoline and then a [3+2] dipolar [...] Read more.
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Abstract A hallmark of effective cancer treatment is the prevention of tumor reoccurrence and metastasis to distal organs, which are responsible for most cancer deaths.

However, primary tumor resection is expected to be curative as most solid tumors have been shown both experimentally and [...] Read more.
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Abstract [Ru(bipy)2(dpphen)]Cl2 (where bipy = 2,2′-bipyridine and dpphen = 2,9-diphenyl-1,10-phenanthroline) (complex 1) is a sterically strained compound that exhibits

promising in vitro photocytotoxicity on an array of cell lines. Since lung adenocarcinoma cancer remains the most common lung cancer and [...] Read more.
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Abstract Human bacterial infections significantly contribute to the increase in healthcare-related burdens. This scenario drives the study of novel techniques for the early and

precise diagnosis of infectious processes. Some alternatives include Nuclear Medicine- and Molecular Imaging-based strategies. However, radiopharmaceuticals that are
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Abstract A high-fructose diet (HFD) induces murine alterations like those recorded in human prediabetes. Protective effects of isoespintanol (monoterpene isolated from Oxandra

cf. xylopioides) on changes induced by HFD were evaluated. Animals were maintained for 21 days with a standard diet (C), 10% fructose [...] Read more.
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syndrome. Herein, the effects of N-(coumarin-3-yl)cinnamamide (M220) against severe experimental malaria have been investigated. Treatment with M220 proved to [...] Read

more.

(This article belongs to the Special Issue The 20th Anniversary of Pharmaceuticals—New Insights in Medicinal Chemistry of Nitrogen-Containing Compounds ( /journal/

pharmaceuticals/special_issues/C99K2RPOFE ))

► Show Figures

(https://pub.mdpi-res.com/pharmaceuticals/pharmaceuticals-17-00046/article_deploy/html/images/pharmaceuticals-17-00046-g001-550.jpg?1703683852) (https://

pub.mdpi-res.com/pharmaceuticals/pharmaceuticals-17-00046/article_deploy/html/images/pharmaceuticals-17-00046-g002-550.jpg?1703683855) (https://pub.mdpi-

res.com/pharmaceuticals/pharmaceuticals-17-00046/article_deploy/html/images/pharmaceuticals-17-00046-g003-550.jpg?1703683857) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00046/article_deploy/html/images/pharmaceuticals-17-00046-g004-550.jpg?1703683861) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00046/article_deploy/html/images/pharmaceuticals-17-00046-g005-550.jpg?1703683865) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00046/article_deploy/html/images/pharmaceuticals-17-00046-g006-550.jpg?1703683868)

Open Access Article

First In Vivo Applicational Data of Foam-Based Intrathoracic Chemotherapy (FBiTC) in a Swine Model (/1424-8247/17/1/45)

by

Carolina Khosrawipour (https://sciprofiles.com/profile/author/V2JUckRLWnJxM05ML3JiR3FjTC9obmZiN05ORXFUa2JJR2k2VEp2UVlyTT0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name

,

Jakub Nicpoń (https://sciprofiles.com/profile/author/ZmdIZkFibll6ZUJjaEVsQU5kSlF2SmxoWk5JY3IwY09RRkQzMkVwMEtibz0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Zdzisław Kiełbowicz (https://sciprofiles.com/profile/author/Nk1uYVlrUHl0YXh6OWtYdlFwMnpDb29ad1RUZFVVOWRwcnFGdms4RVBCaz0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name

,

Przemysław Prządka (https://sciprofiles.com/profile/1594467?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Bartłomiej Liszka (https://sciprofiles.com/profile/1465168?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Kacper Zielinski (https://sciprofiles.com/profile/author/a0ZTVTNILytXSnkramZ4dXV5ZEx1dmlFRmlSSTIzQ0xoNzVkU3FaS3hPdz0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Veria Khosrawipour (https://sciprofiles.com/profile/1998087?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Shiri Li (https://sciprofiles.com/profile/author/MlR6eHN5QUhLcDhwMVRmZGFxNEdLWkpqVDlCb2RZa0RiUVZPSDkwNDNJTT0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Hien Lau (https://sciprofiles.com/profile/author/NmNkbXNWeWlMYkpJYzkyNjZwWXc1eTNxekk4M3g1VE9tcndGeW5reDlhVT0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Joanna Kulas (https://sciprofiles.com/profile/author/SmtVYXlpNElDR00vQVI1WmJKeGNNNEgyQXQ2cFJ0QXE1NzhiT3hhdm1Saz0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Agata Diakun (https://sciprofiles.com/profile/author/R3VQZFIvME5zRkpLQWNZTTI2ZU9oQmtMbnhMS2Z5WWNmcnNuZk5TOW5JMD0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Wojciech Kielan (https://sciprofiles.com/profile/author/c0dwditLN1B1MllEVTUwazluTzg2VW0yU3dFWFlLZE0yWmtieDI4aUEwOD0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

,

Agata Mikolajczk-Martinez (https://sciprofiles.com/profile/2431917?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name) and

Mariusz Chabowski (https://sciprofiles.com/profile/author/aWp3amxvVm9GUXpuL2JYVlNDd1JjbmtlYkNtSXZ4N2xsaWZMTHNsNUIrYz0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

Pharmaceuticals 2024, 17(1), 45; https://doi.org/10.3390/ph17010045 (https://doi.org/10.3390/ph17010045) - 27 Dec 2023

Viewed by 606
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Abstract Kisspeptins (KPs, KISS1) and their receptor (KISS1R) play a pivotal role as metastasis suppressor for many cancers. Low or lost KP expression is associated with

higher tumor grade, increased metastatic potential, and poor prognosis. Therefore, KP expression has prognostic relevance and correlates with [...] Read more.
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Abstract Levothyroxine tablets, although highly prescribed in the United States, have been one of the most frequently recalled products. Because of the importance of the

medication, several efforts have been put in place by the United States Food and Drug Administration (US FDA) to [...] Read more.
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Abstract The use of essential oil (EO) in treating infected wounds is still challenging. A lot of effort has been made to make such an application more convenient. Recently,

microneedles (MNDs) have been considered as a smart dermal delivery system to overcome the poor [...] Read more.

(This article belongs to the Special Issue Bioactive Compounds from Plants and Foods with Pharmaceutical Interest 2023 ( /journal/pharmaceuticals/special_issues/
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Abstract Hypertension plays a significant role in the development of cardiovascular disease and renal diseases, which can heighten the likelihood of experiencing related

conditions like myocardial infarction, stroke, and heart failure [...] Full article (/1424-8247/17/1/39)
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Abstract Panax ginseng C.A. Meyer (P. ginseng) is one of the more common traditional Chinese medicines (TCMs). It contains numerous chemical components and exhibits a

range of pharmacological effects. An enormous burden is placed on people’s health and life by Alzheimer’s disease [...] Read more.
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Abstract Volatile anesthetics (VAs) are medicinal chemistry compounds commonly used to enable surgical procedures for patients who undergo painful treatments and can be

partially or fully sedated, remaining in an unconscious state during the operation. The specific molecular mechanism of anesthesia is still an [...] Read more.
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Abstract It is with great enthusiasm [...] Full article (/1424-8247/17/1/36)
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Abstract The HIV-1 transactivator protein Tat interacts with the transactivation response element (TAR) at the three-nucleotide UCU bulge to facilitate the recruitment of
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Abstract Breast and other estrogen receptor α-positive cancers tend to develop resistance to existing drugs. Chalcone derivatives possess anticancer activity based on their
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Abstract Erythropoietic protoporphyria (EPP) is a genetic disorder stemming from reduced ferrochelatase expression, the final enzyme in the pathway of heme biosynthesis. A

closely related condition, X-linked protoporphyria (XLP), bears similar clinical features although it arises from the heightened activity of δ-aminolevulinic acid synthase [...] Read

more.
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Abstract (1) Background: Increasing evidence supports the anti-inflammatory and neuroprotective role of perampanel (PER), mediated by decreased expression of pro-

inflammatory cytokines and by interference with apoptosis processes. Therefore, the use of PER to treat status epilepticus (SE) with suspected inflammatory etiology is appealing

and [...] Read more.

(This article belongs to the Special Issue Targeted Therapies for Epilepsy ( /journal/pharmaceuticals/special_issues/8V28RDW9HA ))
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Abstract This research focuses on combating the increasing problem of antimicrobial resistance, especially in Escherichia coli (E. coli), by assessing the efficacy of

aminoglycosides. The study specifically addresses the challenge of developing new therapeutic approaches by integrating experimental data with mathematical modeling [...]

Read more.
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Abstract The cross-sections of the 48Ti(p,x)47Sc, 46cSc, 44mSc, 44gSc, 43Sc, and 48V nuclear reactions were measured from 18 to 70 MeV, with particular attention to 47Sc

production. Enriched 48Ti powder was deposited on an [...] Read more.

(This article belongs to the Special Issue New Trends in Applications and Production of Metal Radionuclides for Nuclear Medicine ( /journal/pharmaceuticals/
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Abstract Adrenocortical carcinoma (ACC) represents a rare tumor entity with limited treatment options and usually rapid tumor progression in case of metastatic disease. As

further treatment options are needed and ACC metastases are sensitive to external beam radiation, novel theranostic approaches could complement established [...] Read more.

(This article belongs to the Special Issue Therapeutic Radionuclides in Nuclear Medicine ( /journal/pharmaceuticals/special_issues/M8TAS21VQU ))
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Abstract Anthocyanin oligomers (AOs) are phytochemicals synthesized by fermenting anthocyanins extracted from grape skins and are more biologically active than monomeric

anthocyanins. In this study, we evaluate the effects of an AO on triple-negative MDA-MB-231 and HER2-overexpressing SK-BR-3 breast cancer cells. The cell viability [...] Read

more.

(This article belongs to the Special Issue Natural Products for the Treatment of Breast Cancer ( /journal/pharmaceuticals/special_issues/226WK4GT37 ))
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Abstract Phytosynthesized selenium nanoparticles (SeNPs) are less toxic than the inorganic salts of selenium and show high antioxidant and antibacterial activity. Chitosan

prevents microbial biofilm formation and can also determine microbial biofilm dispersal. Never-dried bacterial nanocellulose (NDBNC) is an efficient carrier of bioactive

compounds [...] Read more.

(This article belongs to the Special Issue Hydrogels for Pharmaceutical and Biomedical Applications 2024 ( /journal/pharmaceuticals/special_issues/4DT23T6TLI ))
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Abstract In the dynamic landscape of drug discovery, Computer-Aided Drug Design (CADD) emerges as a transformative force, bridging the realms of biology and technology.

This paper overviews CADDs historical evolution, categorization into structure-based and ligand-based approaches, and its crucial role in rationalizing and expediting [...] Read

more.

(This article belongs to the Special Issue Computer-Aided Drug Design and Drug Discovery ( /journal/pharmaceuticals/special_issues/CDY0D8W0CQ ))
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Abstract Arthritis and inflammatory conditions require effective therapies, but conventional drugs have side effects. This study explored Cannabis sativa L. essential oil (CSEO)

as a safer alternative. A chemical characterization of EO conducted via GC/MS showed the presence of sesquiterpene hydrocarbons (67.63%), oxygenated sesquiterpenes [...]
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Abstract Valsartan (Val) is an important antihypertensive medication with poor absorption and low oral bioavailability. These constraints are due to its poor solubility and

dissolution rate. The purpose of this study was to optimize a mixed micelle system for the transdermal delivery of Val [...] Read more.

(This article belongs to the Special Issue Self-Assembled Nanoparticles: An Emerging Delivery Platform for Drugs ( /journal/pharmaceuticals/special_issues/

U199Y8X3JE ))

► Show Figures

(https://pub.mdpi-res.com/pharmaceuticals/pharmaceuticals-17-00019/article_deploy/html/images/pharmaceuticals-17-00019-g001-550.jpg?1703227372) (https://

pub.mdpi-res.com/pharmaceuticals/pharmaceuticals-17-00019/article_deploy/html/images/pharmaceuticals-17-00019-g002-550.jpg?1703227375) (https://pub.mdpi-

res.com/pharmaceuticals/pharmaceuticals-17-00019/article_deploy/html/images/pharmaceuticals-17-00019-g003-550.jpg?1703227377) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00019/article_deploy/html/images/pharmaceuticals-17-00019-g004-550.jpg?1703227378) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00019/article_deploy/html/images/pharmaceuticals-17-00019-g005-550.jpg?1703227379) (https://pub.mdpi-res.com/

pharmaceuticals/pharmaceuticals-17-00019/article_deploy/html/images/pharmaceuticals-17-00019-g006-550.jpg?1703227380)

Open Access Article

Computational Molecular Docking and Simulation-Based Assessment of Anti-Inflammatory Properties of Nyctanthes arbor-tristis Linn Phytochemicals (/
1424-8247/17/1/18)

by Varish Ahmad (https://sciprofiles.com/profile/996726?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Mohammad Imran Khan (https://sciprofiles.com/profile/3245411?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Qazi Mohammad Sajid Jamal (https://sciprofiles.com/profile/1125108?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name),

Faisal A. Alzahrani (https://sciprofiles.com/profile/538205?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name) and

Raed Albiheyri (https://sciprofiles.com/profile/1824464?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name)

Pharmaceuticals 2024, 17(1), 18; https://doi.org/10.3390/ph17010018 (https://doi.org/10.3390/ph17010018) - 22 Dec 2023

Viewed by 678

Abstract The leaves, flowers, seeds, and bark of the Nyctanthes arbor-tristis Linn plant have been pharmacologically evaluated to signify the medicinal importance traditionally

described for various ailments. We evaluated the anti-inflammatory potentials of 26 natural compounds using AutoDock 4.2 and Molecular Dynamics (MDS) performed [...] Read

more.
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Abstract Carvacryl acetate (CA) is a monoterpene obtained from carvacrol, which exhibits anti-inflammatory activity. However, its low solubility in aqueous media limits its

application and bioavailability. Herein, we aimed to develop a carvacryl acetate nanoemulsion (CANE) and assess its anti-inflammatory potential in preclinical trials. [...] Read

more.
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Abstract Ketamine as an old–new drug has a variety of clinical implications. In the last 30 years, ketamine has become popular for acute use in humans. Ketamine in standard

doses is principally utilized for the induction and maintenance of surgical procedures. Besides its use [...] Read more.

(This article belongs to the Special Issue Ketamine and Ketamine Metabolite Pharmacology ( /journal/pharmaceuticals/special_issues/1T3F4T552X ))
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Abstract The subcutaneous administration of therapeutic peptides would provide significant benefits to patients. However, subcutaneous injections are limited in dosing volume,

potentially resulting in high peptide concentrations that can incur significant challenges with solubility limitations, high viscosity, and stability liabilities. Herein, we report on [...]

Read more.

(This article belongs to the Special Issue Strategies for Improving Peptide Stability and Delivery ( /journal/pharmaceuticals/special_issues/56CA1ST7N2 ))
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Abstract Targeted therapies represent major advancements in the treatment of chronic skin conditions such as psoriasis. While previous studies have shown an increased risk of

melanoma and non-melanoma skin cancer (NMSC) in patients receiving TNF-α inhibitors, the risks associated with newer biologics (IL-12/23 inhibitors, [...] Read more.

(This article belongs to the Special Issue Combining Immunotherapy and Targeted Therapies in Cancer Treatment ( /journal/pharmaceuticals/special_issues/
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Abstract Analyzing urine is common in drug-facilitated sexual assault cases if the analysis of blood is not optimal. The efficient enzymatic pretreatment of urine is important for

cleaving glucuronides and improving the detection of the parent drug. The aim was to investigate the efficiency [...] Read more.

(This article belongs to the Section Pharmacology (/journal/pharmaceuticals/sections/pharm-pharmacology))
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Abstract Repurposing drugs by uncovering new indications for approved drugs accelerates the process of establishing new treatments and reduces the high costs of drug

discovery and development. Metal complexes with clinically approved drugs allow further opportunities in cancer therapy—many vanadium compounds have previously shown

[...] Read more.
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Abstract Disorders in the inflammatory process underlie the pathogenesis of numerous diseases. The utilization of natural products as anti-inflammatory agents is a well-

established approach in both traditional medicine and scientific research, with studies consistently demonstrating their efficacy in managing inflammatory conditions. Pequi oil,

derived [...] Read more.
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Abstract [64Cu]Cu-diacetyl-bis(N4-methylthiosemicarbazone) ([64Cu]Cu-ATSM) is a radioactive hypoxia-targeting therapeutic agent being investigated in clinical trials for

malignant brain tumors. For the quality management of [64Cu]Cu-ATSM, understanding trace metal impurities’ effects on the chelate formation of 64 [...] Read more.
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Abstract Platelet-derived growth factors (PDGFs) and PDGF receptors (PDGFRs) play essential roles in promoting cholangiocarcinoma (CCA) cell survival by mediating
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Abstract Site-specific integration is an important approach used to address the problem of unstable cell lines in industry. In this study, we observed a reduction in the gene copy

number and antibody production in a CHOK1 cell line BA03 capable of high antibody expression. [...] Read more.
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Abstract Berberine (BBR) is an isoquinoline alkaloid that can be extracted from herbs such as Coptis, Phellodendron, and Berberis. BBR has been widely used as a folk

medicine to treat various disorders. It is a multi-target drug with multiple mechanisms. Studies have shown that [...] Read more.
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Abstract Sinomenium acutum (SA) has long been used as a traditional medicine in China, Japan, and Korea to treat a wide range of diseases. It has been traditionally used to

ameliorate inflammation and improve blood circulation. However, its role in platelet activation has not [...] Read more.
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Abstract The aim of the study was to achieve effective colon anticancer immunotherapy using the alkaloid berberine. In the presented paper we attempt to develop a formulation

of berberine loaded into liposomal carriers using the vitamin C gradient method, characterized by efficient drug encapsulation, [...] Read more.
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Abstract Celiac disease (CeD) is a chronic autoimmune disorder triggered by the ingestion of gluten, affecting around 1% of the global population. It is a multifactorial disease

involving both genetics and environmental factors. Nowadays, the only available treatment for CeD is a life-long gluten-free [...] Read more.

(This article belongs to the Special Issue Drug Candidates for the Treatment of Immune Disease 2023 ( /journal/pharmaceuticals/special_issues/YL49G89Y51 ))
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Abstract The aim of this study was to ascertain patient characteristics, outcomes, and liver injuries in patients infected with different SARS-CoV-2 variants. Data from consecutive

adult patients with severe/critical COVID-19 admitted to our hospital during the peak month of the Delta wave were compared [...] Read more.

(This article belongs to the Special Issue Infectious Disease Epidemiology and Pharmaceutical Development ( /journal/pharmaceuticals/special_issues/W3SKC337OO ))
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Abstract Postoperative nausea and vomiting (PONV) constitutes an adverse event after endoscopic sinus surgery (ESS) under general anesthesia (GA) with intravenous opioids,

such as remifentanil (RMF). Monitoring the nociception/antinociception balance using the surgical pleth index (SPI) or pupillary dilatation reflex (PRD) helps guide intravenous [...]

Read more.
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Abstract Pain in lumbar spinal stenosis (LSS) patients is closely associated with psychological factors, including anxiety, stress, and depression, and is a critical determinant of
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Abstract: Moringa oleifera L., commonly known as Kelor in Indonesia and miracle tree in English, has
a rich history of utilization for medicinal, nutritional, and water treatment purposes dating back to
ancient times. The plant is renowned for its abundance of vitamins, minerals, and various chemical
constituents, making it a valuable resource. Among its notable pharmacological properties are its
effectiveness as an anti-diabetic, anti-diarrheal, anti-helmintic, anti-leishmanial, anti-fungal, anti-
bacterial, anti-allergic, anti-cancer, anti-inflammatory, and anti-oxidant agent. In this comprehensive
review, we delve into the extensive pharmacological applications and phytochemical constituents of
M. oleifera and its application in dental health.

Keywords: Moringa oleifera; pharmacological use; phytochemical constituent

1. Introduction

Moringa oleifera L. comes from the Moringaeceae family and is commonly known as
Kelor in Indonesia, Sahajan in India, and Horseradish tree or Drumstick tree in English. It is
also described as a miracle tree due to its nutritional value, diverse functions, and medicinal
properties. M. oleifera can grow up to 12 m in tropical and subtropical environments.
Although it is native to South Asia, the cultivation itself has already spread to the Middle
East, Africa, Asia, and other areas. Traditionally, M. oleifera has been used in medicine,
skincare, breastmilk production, and even food. Almost all parts of M. oleifera can be
useful. Nowadays, M. oleifera is also used for water purification, animal feed, as a bio-
stimulant, bio-pesticide, and biomass as biodiesel production in industrial and agricultural
processes [1–6]. Table 1 describes the traditional usage of M. oleifera.

Table 1. Traditional usage of M. oleifera.

Part of Plant Usage References

Seed
Skincare, haircare, fertilizer, cure for eye disease, fever, snake bite,
headache, bladder, ulcer, gastritis, gout, stimulant, antispasmodic,
stomachache, anemia, joint pain, hypertension, water purification.

[2–4]

Leaf
Wound healing, snake bites, stimulation, breast milk production, diarrhea,
animal feed, constipation, bronchitis, glandular swelling, rheumatism,
influenza, food, malaria, arthritis.

[2–6]

Root
Anticoagulation, wound healing, laxative, diuretic, toothache, cold, sores,
asthma, bronchitis, epilepsy, urinary discharge, laxative, antiparalytic,
cardiac tonic.

[3–5]

Pod (Fruit) Diabetic, antipyretic, asthma, spleen, skin tumor, joint pain. [4,5]

Flower Stimulant, tonic, cholagogue, cold, inflammation, muscle disease, tumor,
cholera. [4,5]

Bark (Stem) Heart compilation, fever, eye disease, digestive disorder, animal feed,
headache, hypoglycemia, toothache. [4–6]

Pharmaceuticals 2024, 17, 142. https://doi.org/10.3390/ph17010142 https://www.mdpi.com/journal/pharmaceuticals

https://doi.org/10.3390/ph17010142
https://doi.org/10.3390/ph17010142
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/pharmaceuticals
https://www.mdpi.com
https://orcid.org/0000-0002-2572-0931
https://orcid.org/0000-0003-1689-6406
https://orcid.org/0000-0001-9789-9785
https://doi.org/10.3390/ph17010142
https://www.mdpi.com/journal/pharmaceuticals
https://www.mdpi.com/article/10.3390/ph17010142?type=check_update&version=1


Pharmaceuticals 2024, 17, 142 2 of 27

As a food and stimulant, M. oleifera is known to have an abundance of nutritional value
and is comparatively easy to cultivate because of its rapid growth and good adaptability
to climate change. Thus, in poor countries, M. oleifera is used as a source of proteins,
calories, minerals, and vitamins. It has been reported that dry leaves of M. oleifera contain
more calories, protein, carbohydrate, fiber, vitamin B, calcium, magnesium, phosphorus,
potassium, copper, and iron than fresh leaves. Meanwhile, fresh leaves contain more
vitamin C and E. Between the leaf, seed, and pod of M. oleifera, proteins, vitamin E, and
magnesium have been found to be more abundant in the seed [7–9].

Due to many its traditional usages, research has been conducted to prove its abil-
ity as medicine. It is reported to have pharmacological properties such as anti-diabetic,
anti-diarrheal, anti-helmintic, anti-leishmanial, anti-fungi, anti-bacterial, anti-allergic, anti-
cancer, anti-inflammatory, and anti-oxidant. Hastuty and Nitia reported the efficiency
of M. oleifera leaf extract to raise hemoglobin levels in young girls. They showed a
value of 10.83 g/dL before treatment, while after treatment with M. oleifera, the hemoglobin
levels increased to 12.72 g/dL [10]. Yuliastuti and Kurnia also reported the effect of
M. oleifera on hemoglobin levels in anemic pregnant women. The result showed a signifi-
cant difference, where before treatment, the respondents showed hemoglobin levels about
10.2 g/dL, and after treatment these increased to 10.8 g/dL (p = 0.003 < 0.05) [11].

Dental health has been a concern for researchers to this day. The various infections that
can occur in the teeth cause a decline in health. Dental infections occur due to the growth of
various kinds of microbes in the dental and oral area. Among these are odontogenic infec-
tions and periradicular periodontitis that occur in the root canal system caused by anaerobic
bacteria such as Porphyromonas gingivalis, Enteroccus faecalis, and Candida albicans [12–14].
E. faecalis is reported to infect root canals up to 30–80% [15]. In addition, based on poly-
merase chain reaction (PCR) analysis, the bacteria Tannerella forysthia, Treponema denticola,
Dialister pneumosintes, and Prevotella tannerae were also reported to infect root canals with
high prevalence [16]. These infections occur due to biofilm formation by microbes on the
tooth area [17]. The use of antibiotics is a very useful treatment due to their effectiveness,
low cost, and compatibility. However, resistance to antibiotic agents by microbes has been
identified. Gram-negative bacteria have been reported to be resistant to beta-lactam antibi-
otics due to an enzyme that can open the ring in the beta-lactam structure, thus inactivating
the action of the drug [18].

Therefore, natural product drug discovery research is of particular interest to re-
searchers as a natural antibacterial agent. The main parameters in determining antibacterial
activity are the inhibition zone value, minimum inhibition concentration (MIC) as a ref-
erence for the minimum concentration that can inhibit bacterial growth, and minimum
bactericidal concentration (MBC) as a reference for the minimum concentration needed
to kill a microorganism [19]. Based on the bioactivity and phytochemicals contained
in M. oleifera, this plant has become one of the natural sources for dental disease treat-
ment. M. oleifera seed extract was reported to provide MIC and antibiofilm values against
P. gingivalis of 12.5 mg/mL and 6.25 mg/mL, respectively [20]. M. oleifera nanosuspen-
sion can inhibit Aggregatibacteri actinomycetemcomitans, P. gingivalis, Prevotella intermedia,
Fusobacterium nucleatum with an MIC and MBC of 25% and 12.5%, respectively [21]. Based
on this description, this review will explain the bioactivity contained in M. oleifera and de-
scribe the role of the plant for dental health and the chemical components contained therein.

2. Phytochemical Constituent

The pharmacological effects of M. oleifera are influenced by its phytochemical compo-
nents. Previous studies have reported that there are several groups of compounds that are
unique to each part of M. oleifera. The flowers are known to contain flavonoids, alkaloids,
sucrose, and amino acids such as kaempferitrin, isoquercitrin, and rhamnetin. Furthermore,
the stem contains alkaloid compounds such as moringinine and moringin, octacosanoic acid,
β-sitosterol, and 4-hydroxymellein. The seed contains high contents of 4-(α-l-rhamnosyloxy)
phenylacetonitrile, benzylglucosinolate, 4-(α-l-rhamnosyloxy) benzylisothiocyanate, O-ethyl-4-
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(α-l-rhamnosyloxy) benzyl, and 4-(α-l-rhamnopyranosyloxy)-benzylglucosinolate carbamate,
while the fruit contains cytokines. In addition, the whole pods were specific for O-[2′-hydroxy-
3′-(2′′-heptenyloxy)]-propyl undecanoate, methyl-p-hydroxybenzoate, thiocarbamates, isoth-
iocyanate, nitrile, and O-ethyl-4-[(α-l-rhamnosyloxy)-benzyl] carbamate [22]. The seeds of
M. oleifera contain total flavonoids 144.07 mg/kg, total polyphenols 145.16 mg/100 g, and
proanthocyanidines 140.49 mg/kg. In addition, the oil of M. oleifera contains 18.24 mg rutin
equivalent/g (total flavonoids), 37.94 mg ascorbic acid equivalent/g (total antioxidant
capacity), and 40.17 mg GA equivalent/g (total phenols). Based on this description, the fol-
lowing are some of the structures of phytochemical components contained in M. oleifera [23].

2.1. Phenolic

Niazirin (1) was obtained through an ethanol and butanol extraction of the seeds and
leaves of M. oleifera. It was reported to inhibit α-glucosidase inhibitor with an IC50 value
of 382.2 µM. [24–28]. Caffeoylquinic acid (2), 4-O-caffeoylquinic acid (3), 4-O-(3′-O-α-D-
glucopyranosyl)-caffeoylquinic acid (4), 4-O-(4′-O-α-D-glucopyranosyl)-caffeoylquinic acid
(5), 4-O-β-D-glucopyranoside benzoic acid (6), 5-O-caffeoylquinic acid (7), benzaldehyde
4-O-α-L-rhamnopyranoside (8), chlorogenic acid (9), methyl caffeoylquinate (10), methyl
4-caffeoylquinate (11), and 3,4-dihydroxybenzoic acid (12) could be obtained through an
ethyl acetate and butanol extraction of M. oleifera leaves. The structures of the compounds
are shown in Figure 1 [24–28].
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Figure 1. Phenolic compounds in ethanol and butanol extracts of seeds and leaves of M. oleifera.

Other phenolic compounds that could be isolated from various parts of M. oleifera
were caffeic acid (13), gallic acid (14), p-coumaric (15), and vanillin (16). Cryptochloro-
genic acid (17) also could be obtained from M. oleifera, and it was also reported to have
anticancer activity against MCF-7 with an IC50 value of 20.8 M. The structures are shown
in Figure 2 [28–30].
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2.2. Glucosinolate

Glucosinolate compounds, as shown in Figure 3, could be isolated from the ethanol
extracts of seeds of M. oleifera. These include the following compounds: 4-(3′-O-acetyl-α-L-
rhamnosyloxy) benzyl isothiocyanate (18), 4-(α-L-rhamnopyranosyloxy)-benzylglucosinolate
(19), 4-(α-L-rhamnosyl) benzyl ethyl ester (20), moringaside C (21), moringaside D (22),
moringaside E (23), moringaside F (24), moringaside G (25), moringin (26), niazimicin
(27), and glucomoringin (28). Furthermore, compound 23 exhibited α-glucosidase in-
hibitory activity with an IC50 value of 382.8 µM, meanwhile compound 26 had a re-
ported an anti-adipogenic effect and an anticancer activity against HeLa cells with an
IC50 value of 9.2 µg/mL. Meanwhile, compound 28 exhibited anti-allergic properties with
IC50 values towards β-hexosaminidase and histamine releases of 10.43 and 27.22 µM, re-
spectively. It is also reported to has antiviral properties against H1N1 with an
IC50 value of 0.98 µg/mL [13,15,26,30–37].
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Other glucosinolates found in M. oleifera were 4-(4′-O-acetyl-α-L-rhamnosyloxy) ben-
zyl isothiocyanate (29), benzyl glucosinolate (30), 4-[(2′-O-acetyl-α-L-rhamnosyloxy) ben-
zyl] isothiocyanate (31), 4-[(3′-O-acetyl-α-L-rhamnosyloxy) benzyl] isothiocyanate (32),
niazinin (33), and niazinin B (34). Furthermore, compound 31 and 32 exhibited NO in-
hibitory activity with IC50 values of 1.67 and 2.66 µM, respectively, meanwhile compound 33
exhibited antileishmanial properties with an IC50 value of 5.25 mM. The structures are
shown in Figure 4 [24,38–41].
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2.3. Flavonoid

The leaves, barks, and seeds of M. oleifera contained various flavonoid compounds, as
shown in Figure 5. The flavonoids reported were astragalin (35), isoquercitrin (36), kaempferol
(37), kaempferol 3-O-glucoside (38), kaempferol acetyl glycoside (39), kaempferol-3-O-(6′′-
malonyl-glucoside) (40), quercetin (41), quercetin 3-O-β-D-glucopyranoside (42), quercetin-
3-acetyl-glucoside (43), quercetin-3-O-(6′′-malonyl-glucoside) (44), quercetin-3-O-β-D-(6′′-
O-3-hydroxy-3-methylglutaryl)-glucoside (45), rutin (46), vitexin (47), and 3,5,6-trihydroxy-
2-(2,3,4,5,6-pentahydroxyphenyl)-4Hchromen-4-one (48). Those compounds could be
obtained through extraction with methanol, ethanol, butanol, and ethyl acetate. Com-
pounds 35, 36, and 46 were reported to inhibit CYP3A4 and CYP2D6, with IC50 values
of 69.5 and 90 µM for compound 35, whereas compounds 36 and 46 were reported to be
CYP3AP inhibitors with IC50 values of 65.5 and 60 µM, respectively.

Compounds 37, 41, and 48 were reported to have anti-allergic properties by inhibit-
ing β-hexosaminidase and histamine release, with IC50 values of 29.39 and 46.94 µM,
respectively, for compound 37. Compound 41 exhibited IC50 values of 19.07 and 7.77 µM,
respectively. Compound 48 showed IC50 values of 17.70 and 44.87 µM, respectively. Fur-
thermore, compound 46 also inhibited α-glucosidase and pancreatic lipase with IC50 values
of 40 and 35 µg/mL, respectively. Compound 47 also exhibited antiviral properties against
virus H1N1 with an IC50 value of 3.42 µg/mL [13,24–27,33,39,42–46].

Apigenin (49), kaempferol-3-O-[methyl-(S)-3-hydroxy-3-methylglutaroyl(1→6)]-β-d-
glucopyranoside (50), and multiflorin-B (51) also could be obtained from M. oleifera ethanol
extracts [42,47,48].
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2.4. Fatty Acid

Figure 6 shows the structure of fatty acid compounds from the ethanol, methanol,
and ethyl acetate extracts of leaves, seeds, and flowers of M. oleifera. The compounds
are glycerol-1-(9-octadecanoate) (52), heneicosanoic acid (53), monoacetyl glycerol (54),
monacosan-15-one (55), octacosanol (56), oleic acid (57), 3,4-methyleneazelaic acid (58),
and triolein acid (59). Compound 57 exhibited anti-allergic properties by inhibiting β-
hexosaminidase and histamine release, with IC50 values of 53.76 and 56.05 µM,
respectively [40,42,49–53].
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extracts of M. oleifera.

2.5. Ester

Ethyl geranyl acetate (60), ethyl-(E)-undec-6-enoate (61), methyl heptanoate (62), methyl-4-
(α-L-rhamnopyranosyloxy) benzyl carbamate (63), O-ethyl-4-(α-l-rhamnosyloxy)benzyl car-
bamate (64), and 2-formyl-5-methyl-1H-pyrrol-1-ylbutanoic acid (65) were ester groups iso-
lated from leaves, flowers, and seeds of ethanol, methanol, and n-hexane M. oleifera extracts.
The structures are shown in Figure 7. Compound 61 exhibited anti-allergic properties by
inhibiting β-hexosaminidase and histamine release with IC50 values of 82.68 and 82.07 µM,
respectively [42,49,50,53–55].
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2.6. Alkaloid

The roots, seeds, and leaves of M. oleifera contain alkaloids, as shown in Figure 8.
Some of them could be obtained from butanol extraction. The alkaloids contained in
M. oleifera include the following: marumoside A (66), marumoside B (67), aurantiamide
acetate (68), hostine D (69), methyl 4-(α-L-rhamnopyranosyloxy) benzylcarbamate (70),
pyrrolemorine A (71), pyrrolemorine B (72), pyrrolemorine C (73), pyrrolemorine D (74),
pyrrolemorine E (75), pyrrolemorine F (76), pyrrolemorine G (77), pyrrolemarumine (78),
tangutorid E (79), and tangutorid F (80). Compounds 71 and 75 demonstrated notable
neuroprotective effects. At a concentration of 0.1 µM, they effectively mitigated PC12 cell
damage caused by oxygen glucose deprivation and concurrently reduced the expression of
NF-kB [42,47,56,57].
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2.7. Sterol

All parts of M. oleifera contain sterol compounds, as shown in Figure 9. The com-
pounds could be isolated from methanol, ethanol, ethyl acetate, and acetone extracts.
The following are sterols isolated from various parts of M. oleifera: β-sitosterone (81),
stigmasterol (82), β-sitosterol-3-O-glucoside (83), β-sitosteryl oleate (84), and 24-methylene-
9,19-cyclolanostan-3-ol (85). Compounds 82 and 83 exhibited anti-allergic properties
by inhibiting β-hexosaminidase and histamine release with IC50 values of 75.92 and
38.27 µM, respectively, for compound 82; meanwhile, compound 83 only inhibited β-
hexosaminidase release with an IC50 value of 24.93 µM. Moreover, compound 82 exhibited
anti-inflammatory characteristics by inhibiting caspase 1 and NF-kB. It also exhibited anti-
adipogenic properties by reducing the S and G2/M phases, inhibiting ROS, and enhancing
glucose uptake [13,31,37,58–61].
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2.8. Terpene

(S) Linalyl-β-D-glucoside (86), (S) linalyl-β-primeveroside (87), lupeol (88), tuberonic
acid (89), γ-diosphenol (90), and 2,2,4,4-tetramethyl-6-(1-oxobutyl)-1,3,5-cyclohexanetrione
(91) were terpenes isolated from M. oleifera. Compound 88 exhibited anti-adipogenic
properties by reducing the S and G2/M phases, inhibiting ROS, and enhancing glucose
uptake. The structure of the compounds is shown in Figure 10 [52,54,62].
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2.9. Other Compounds

The leaf extract of M. oleifera contained 4-hydroxyphenylacetonitrile (92), lutein (93),
adenosine (94), uridine (95), 3-pyridinecarboxamide (96), 5-hydroxymethyl-2-furaldehyde
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(97), 5-hydroxymethyl-2-furancarboxylic acid (98), bis-isothiocyanatomethyl benzene (99),
and pyropheophorbide-a (100). Compound 92 exhibited activity to induce the secretion
of insulin. Other compounds isolated from M. oleifera were L-tryptophan (101), benzyl β-D-
glucopyranoside (102), benzyl-β-primeveroside (103), (+)-pinoresinol-4-O-β-D-glucopyranoside
(104), isolariciresinol-3a-O-β-D-glucopyranoside (105), lariciresinol-9-O-β-D-glucopyranoside
(106), fluoropyrazine (107), (10-hydroxy-1,3-dimethylchrysen-3-yl)-5-hydroxypentan-1-one
(108), hexademethylated 3β,11β-dihydroxyfriedelane (109), 6,7-dipropanone-5-hydroxyphenyl-
3-methylphenanthrene-1-carboxylic acid (110), (2R)-2-phenylmethoxybutane-1,4-diol (111),
(2S)-2-phenylmethoxybutane-1,4-diol (112), 2-hexenyl-β-D-glucopyranoside (113), omoringone
(114), 1,3-dibenzyl urea (115), 1-hydroxy-3-phenylpropan-2-yl benzoate (116), 1-octadecene
(117), 2,3,4-trihydroxybenzaldehyde (118), 3,4-dihydroxy benzonitrile (119), 3,7,11,15-
tetramethyl-2-hexadecen-1-ol (120), 3-hydroxy-β-ionone (121), N-benzyl S-ethyl thiofor-
mate (122), benzyl benzylcarbamate (123), methyl-4-hydroxybenzoate (124), and pyrrolezan-
thine (125). The structures of these compounds are shown in Figure 11.
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Compound 104 displayed a potent inhibition of CYP3A4, with an IC50 value
of 41.5 µg/mL, while compound 105 exhibited CYP3A4 inhibition with an IC50 value
of 100 µg/mL. Compound 107 also demonstrated CYP3A4 inhibitory activity, with an
IC50 value of 72.5 µg/mL. In addition to their enzyme inhibitory effects, compounds 109
and 110 showcased strong antioxidant properties, as indicated by DPPH IC50 values of
0.475 and 0.671 mg/mL, respectively. Furthermore, compound 122 exhibited significant
antibacterial activity, with MIC values of 32 µg/mL against pathogens such as S. dysenteriae,
S. boydii, and S. aureus [13,25,30,37,41,43,51,58,63–69].

3. Pharmacological Properties
3.1. Anti-Hemorrhage

Anti-hemorrhage properties in medicine are used to prevent excessive bleeding due to
injury or surgery. Excessive bleeding could lead to death. Adeyemi et al. investigated the
anti-hemorrhage properties of M. oleifera extracts. The experiment was studied by utilizing
the venom of Echis ocellatus. The result reported that the ethanol extract of M. oleifera
showed the highest effictiveness in neutralizing hemorrhage, with a dose of 800 mg/kg for
2 mL of 0.22 mg/kg venom. They also investigated the incubation factor and demonstrated
its enhanced potency when pre-incubated with venom from E. ocellatus [43].

3.2. Anti-Allergic

Allergy is a condition where the immune system in the body mistakenly identifies
substances as harmful and triggers reactions that affect various parts of the body. The devel-
opment of anti-allergy medicine has been evolving to improve treatment and understand
allergy mechanisms. Rani et al. evaluated the effectiveness of the anti-allergic properties
of the leaves, pods, and seeds of M. oleifera. The extracts were macerated with ethanol at
80% and yielded nine compounds from the isolation. The study showed that the extracts
of M. oleifera could inhibit the early and late phases of allergic reactions. In particular,
the leaf extracts could better suppress the release of β-hexosaminidase (IC50 7.17 µg/mL),
IL-4 (IC50 2.32 µg/mL), and TNF-α (IC50 1.2 µg/mL) compared to ketotifen fumarate as a
positive control. M. oleifera seed extract could inhibit histamine release better compared to
other extracts and the positive control, with an IC50 value of 5.97 µg/mL. Further study
showed that compared to other isolated compounds, glucomoringin (28) had a better inhi-
bition against beta-hexosaminidase in the early phase and TNF-α release in the late phase
(IC50 10.43 µg/mL); meanwhile, quercetin (41) had a better inhibition against histamine
release (IC50 7.77 µg/mL). In the last allergic phase, β-sitosterol-3-O-glucoside (83) showed
a better inhibition against IL-4 release compared to other isolated compounds, with an
IC50 value of 7.33 µg/mL [50].

3.3. Antimicrobial

Antimicrobial properties of compounds always gain interest due to their crucial role
in preventing infectious diseases. In an era where microorganisms keep evolving and
show resistance to antimicrobial agents, the development of natural antimicrobial agents
has become urgent. Various parts of M. oleifera extracts with antibacterial activity were
studied against E. coli and S. aureus using the agar well diffusion method. The study
showed that the 80% methanol extract of leaves, pulp, and seed had the best inhibition
against E. coli. The 70 and 80% methanol extract of flowers showed the same value against
S. aureus, and the aqueous pulp extract showed a better result against S. aureus compared
to other extracts [70]. Abadallah and Ali studied the comparison of aqueous and ethanol
extracts of M. oleifera against several bacteria. The MIC value and zone inhibition of the
ethanol extract showed better results compared to the aqueous extract. Shigella spp. was
the most susceptible to both extracts [71]. The extracts of M. oleifera showed potential for
antibacterial and anti-fungal properties, as shown in Table 2.
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Table 2. Antimicrobial activity of M. oleifera against (A) Gram negative bacteria, (B) Gram positive
bacteria, and (C) fungi.

M. oleifera Microorganism Inhibition
Zone (mm)

MIC
(mg/mL)

MBC
(mg/mL) References

(A) Gram Negative Bacteria
Stem methanol

extract
Vibrio cholerae
Vibrio mimicus

-
-

2.50
1.25

-
- [72]

Leaves ethanol
extract

V. cholerae
V. mimicus

-
-

0.08
5

-
- [72]

Pods ethanol extract V. cholerae
V. mimicus

-
-

0.31
2.5

-
- [72]

Flower chloroform extract V. cholerae
V. mimicus

-
-

0.63
1.25

-
- [72]

Ethanol extract Proteus mirabilis
Fusarium sp.

-
12

3.75 µg/mL
-

-
- [55]

Methanol extract Burkholderia cepacian
Yersinia enterocolitica

19
19

-
-

-
- [55]

Aqueous extract

Proteus vulgaris 15 - -

[55]

Escherichia coli 15 - -
Yersinia enterocolitica 15 - -

Serratia rubidaea 15 - -
Salmonella pollum 15 - -

Pullarum sp. 5 - -
P. mirabilis - 3.75 µg/mL -

Root powder extract E. coli - 87% - [73]
Nanoparticles loaded to extract Aspergillus niger 55 - - [74]

Ethanol extract Aeromonas cavie
Vibrio parahaelomyticus

23.8
21.9

-
-

-
- [75]

Aqueous extract Aeromonas cavie
V. parahaelomyticus

22.3
20.7

-
-

-
- [75]

Methanol pod
extract P. aeruginosa 22 - - [76]

Acetone extract
E. coli

Enterobacter cloacae
P. vulgaris

-
-
-

5
5
5

5
5
5

[77]

Leaf ethanol
extract E. coli 18.3 - - [78]

Leaf methanol
extract E. coli 19 - - [78]

Leaf aqueous
extract E. coli 14 - - [78]

Aqueous extract
Ethanol extract E. coli 18.25

27.75
25

390 µg/mL
-
- [79]

Aqueous extract
Ethanol extract Klebsiella pneumoniae 21.75

28.5
50

780 µg/mL
-
- [79]

Aqueous extract
Ethanol extract Citrobacter sp. 20.65

19.5
50

390 µg/mL
-
- [79]

Aqueous extract
Ethanol extract P. vulgaris 14.75

24.75
25

780 µg/mL
-
- [79]

Aqueous extract
Ethanol extract P. aeruginosa 17.5

22.25
25

780 µg/mL
-
- [79]

Aqueous extract
Methanol extract Staphylococcus aureus 20

24
-
-

-
- [79]

Aqueous extract
Methanol extract E. coli 18

16
-
-

-
- [80]

Methanol extract Klebsiella spp. 25 - - [81]
Ethanol extract Enterococcus faecalis 27.5 10% (w/v) - [82]
Ethanol extract Salmonella typhi 8 8 8.5 [83]

Chloroform extract Shigella dysenteriae - 1500 µg/mL 2000 µg/mL [31]

Ethanol seed extract E. coli
Shigella flexneri

16
15

100
100

-
- [25]

(B) Gram Positive Bacteria
Methanol extract Aspergillus flavus 12 - - [55]

Nanoparticles loaded to extract A. flavus 55 - - [74]

Ethanol extract S. aureus
Enterococcus aureus

23.3
19.4

-
-

-
- [75]

Aqueous extract S. aureus
E. aureus

25.4
17.8

-
-

-
- [75]

Acetone extract S. aureus
Micrococcus kristinae

-
-

5
0.5

5
1 [77]

Leaf ethanol
extract

Bacillus subtilis
S. aureus

19
21.3

-
-

-
- [78]

Leaf methanol
extract

B. subtilis
S. aureus

22
23.6

-
-

-
- [78]

Leaf aqueous
extract

B. subtilis
S. aureus

12
18

-
-

-
- [78]

Aqueous extract
Ethanol extract

Corynebacterium
pseudotuberculosis

22.5
25.65

25
390 µg/mL

-
- [79]

Aqueous extract
Ethanol extract Corynebacterium ulcerans 25.5

30.5
25

390 µg/mL
-
- [79]
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Table 2. Cont.

M. oleifera Microorganism Inhibition
Zone (mm)

MIC
(mg/mL)

MBC
(mg/mL) References

Aqueous extract
Ethanol extract S. aureus 14.75

26.75
50

390 µg/mL
-
- [79]

Aqueous extract
Methanol extract B. subtilis 23

23
-
-

-
- [80]

Ethanol extract Staphylococcus
epidermidis 12 - - [80]

Ethanol extract S. aureus 19.5 10% (w/v) [82]

(C) Fungi
Aqueous extract Candica albicans 5 - - [55]
Ethanol extract C. albicans - 718.33 µg/mL - [74]

Nanoparticles loaded to extract C.albicans 75 - - [74]
Methanol pod

extract Colletotrichum sp. 14 - - [76]

Ethanol extract
Aqueous extract C.albicans 1.87 cm

1.87 cm
-
-

-
- [63]

Ethyl acetate extract Microsporum gypseum
Rhizopus stolonifer

9.67
8.67

1.56
6.25

-
- [26]

Methanol extract R. stolonifer 9.66 1.56 - [26]

Note: - (not tested).

The antiviral activities of M. oleifera extracts against several viruses are shown in Table 3.

Table 3. Antiviral activity of M. oleifera against several viruses.

M. oleifera Viral IC50
(µg/mL)

CC50
(µg/mL)

EC50
(µg/mL) References

Leaf extract SARS-CoV-2
“NRC-03-nhCoV” 52.79 111.54 - [27]

Crude ethanol extract SARS-CoV-2 12.29 7277 - [28]
Seed extract IAVs - - 1.27 [29]
Seed extract H1N1 0.26 - - [84]

Aqueous extract HSV-1
HSV-2

43.2%
21.4%

-
-

-
- [30]

Leaf ethanol extract H9 - 100 - [33]

Methanol extract HSV-1F
VU-09

-
-

724.5
-

74.8
79.6 [34]

Aqueous leaf extract AqMOL
ACV

-
-

697.8
>30

721.8
0.48 [35]

Note: - (not tested).

3.4. Anthelminthic

Parasitic worm infections can infect various parts of the body, which could lead to
health issues for the host. This could lead to the economic loss of livestock. To prevent these
losses, the development of anthelmintic medicine has gained interest due to parasitic worm
that affect not only affect livestock but also human health. Utilizing earthworms 3–5 cm
in length and 0.1–0.2 cm in width, Nilani et al. evaluated the anthelminthic properties of
the seed oil M. oleifera. The seed oil was divided into two concentrations, 25 and 50 mg/mL,
they exhibit anthelminthic properties, with paralysis times of 21 and 16 min respectively
while the death time 30 and 24 min, respectively. The study also reported that oleic acid (57)
at a concentration of 25 mg/mL contained in seed oil showed a paralysis time 23 min and a
death time 33 min [36].

3.5. Antihypertensive

Hypertension is a cardiovascular disease that causes sustained blood pressure lev-
els. It could lead to health complications, including heart disease, kidney, and stroke.
Randriamboajonvy et al. utilizing spontaneous hypertensive rats (SHR) as experiment
model to demonstrate the effect of M. oleifera seed oil. The result showed a significant
reduction in nocturnal heart rate without a change in diurnal heart rate after ten days of
treatment. The use of seed oil in SHR increased the capacity of the left ventricle during
diastole, which was substantially lower in SHR rats as in comparison with WKY (con-
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trol) rats. Ejection fraction, a measure of systolic ventricular function, was substantially
reduced in both SHR groups (control and seed oil-treated) in comparison with to WKY rats.
This suggests that seed oil treatment did not have a positive effect on systolic ventricular
function in SHR. The increased isovolumic relaxation time, indicative of diastolic function
impairment in SHR, was completely reversed by seed oil treatment. M. oleifera seed oil
treatment also led to a reduction in cardiomyocyte size in SHR seed oil-treated hearts
compared to those in SHR control hearts. Furthermore, the study explored the potential
involvement of peroxisome proliferator-activated receptor (PPAR) signaling pathways in
seed oil’s protective effect against cardiac fibrosis in SHR. The expression of PPARα and
PPARδ in cardiac tissue was assessed, revealing increased staining in the left ventricle
of SHR seed oil-treated rats compared to SHR controls. These findings collectively sug-
gest a beneficial impact of M. oleifera seed oil on cardiac structure and function in SHR,
accompanied by an upregulation of PPAR-α and δ signaling pathways [37].

Acuram et al. studied the antihypertensive properties of methanol and ethyl acetate
extracts related to inhibition of angiotensin converting enzyme (ACE), furthermore, blood
pressure was also investigated. The hypertension was induced in mice with Nω-nitro-L-
arginine methyl ester (L-name). The result demonstrated that compared to methanol extract,
ethyl acetate showed more significant inhibition of ACE and lowering blood pressure on
the last day [85].

3.6. Antileishmanial

Infection from the genus Leishmanial affecting health issues in tropical and subtrop-
ical regions such as Asia, Africa, America, and Mediterranean. This infection is trans-
mitted from sandflies to humans. Kaur et al. studied the anti-leishmanial properties
of M. oleifera extract against promastigotes of Leishmania donavani. The roots were ex-
tracted with 70% ethanol and the leaves were extracted with methanol. The roots ethanolic
extract and the leaves’ methanolic extract exhibited moderate inhibitory activity, with
IC50 values of 83.0 and 47.5 µg/mL, respectively. Upon fractionation, the methanolic ex-
tract of leaves showed enhanced antileishmanial activity, particularly in its ethyl acetate
fraction, which displayed increased potency with an IC50 value of 27.5 mg/mL. Niazin
was isolated from ethyl acetate fraction gave antileishmanial properties with IC50 value
of 5.25 mM [41].

3.7. Wound Healing

Tofiq et al. macerated the leaves of M. oleifera with 70% ethanol. The experiment was
conducted in 7 groups and observed wound healing properties. The result demonstrated
that ointment with 10% concentration of extract formulation showed a better effect, rep-
resenting less scarring, brighter skin, and more regenerated hair follicles compared to
gentamicin ointment. Ramadhany et al. made M. oleifera leaves extract by soxhlet with
ethanol. The extract was made into 4 and 15% gel and investigated their wound healing
properties on gingival wounds. The study analyzes the neutrophils, fibroblasts, angiogene-
sis, and epithelial thickness for seven days. It resulted in 15% M. oleifera gel extract having
a better effect in reducing neutrophils, increasing the number fibroblasts and angiogenesis.
However, 4% M. oleifera gel extract was better at increasing epithelial thickness [86].

3.8. Antioxidant

Antioxidant properties are used to decrease oxidative stress, which could lead to dam-
aging tissues. Antioxidants function as electron donors to free radicals and neutralize them.
Thus, made antioxidant properties become one of most researched topics. Antioxidant
activities of M. oleifera by several bio-assay methods are shown in Table 4.
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Table 4. Antioxidant activity of M. oleifera by several bio-assay methods.

M. oleifera Bio-Assay IC50
EC50

(mg/mL) References

Roots extract
Leaf extract

Stem bark extract
Xanthine oxidase

16 µL
30 µL
38 µL

-
-
-

[44]

Roots extract
Leaf extract

Stem bark extract
2-deoxyguanosine

40 µL
58 µL
72 µL

-
-
-

[44]

n-Butanol extract
Ethyl acetate extract

Petroleum ether extract
Aqueous extract

DPPH

92.62%
90.27%

-
-

0.07
0.08
0.35
0.44

[45]

n-Butanol extract
Ethyl acetate extract

Crude extract
ABTS

99.46%
97.49%
77.82%

0.01
0.04

-
[45]

Petroleum ether extract
Aqueous extract ABTS -

-
0.18
0.29 [45]

n-Butanol extract
Ethyl acetate extract

Hydroxy
radical-scavenging

94.46%
80.68%

-
- [45]

Leaf extract DPPH 1.87 mg/mL - [46]
Leaf extract FRAP 0.99 mM Fe2+/g - [46]
Root extract ABTS 1.24 mg/mL - [46]

Ethyl acetate extract
Acetone extract DPPH 526.7 µMol

435.7 µMol
-
- [87]

Ethanol extract DPPH 0.44 mg/mL - [88]

Ethanol extract
Hydroxy peroxide

free radical
scavenging

0.54 mg/mL - [88]

Ethanol extract FRAP 0.25 mg/mL - [88]
Ethyl acetate extract DPPH 71.9 µg/mL - [89]
Ethyl acetate extract ABTS 54.79 µg/mL - [89]

Note: - (not tested).

3.9. Anti-diarrheal

Misra et al. evaluated the anti-diarrheal potential of M. oleifera. Leaves of M. oleifera
were extracted with petroleum ether and then subjected to ethanol for seven days. The
animal models were divided into six groups, as control and as doses of extract, and castor
oil was used to induce diarrhea. The study showed that the ethanol extract successfully
acted as an anti-diarrheal within 52 min, with an extract dose 150 mg/kg, and showed total
stools of 0.130 mg [90].

3.10. Hepatoprotective

Pari and Kumar conducted an evaluation of the hepatoprotective properties of an
ethanol extract obtained from Moringa oleifera leaves in rats with liver damage caused by
anti-tubercular medications such as isoniazid (INH), rifampicin (RMP), and pyrazinamide
(PZA). This extract had considerable protective effects when administered orally, as indi-
cated by its impact on numerous parameters. This included the serum levels of glutamic
pyruvic transaminase (alanine aminotransferase), glutamic oxaloacetic transaminase (as-
partate aminotransferase), bilirubin, and alkaline phosphatase, as well as the levels of lipids
and lipid peroxidation in the liver [91].

Khalid et al. assessed the potential protective effects of M. oleifera leaf powder and
a 70% ethanol extract of M. oleifera leaves in alleviating liver and kidney dysfunction
induced by polycystic ovary syndrome (PCOS) in female albino mice. PCOS was in-
duced by administering intramuscular injections of testosterone enanthate at a dose of
1.0 mg/100 g body weight for a duration of thirty-five days. The study conducted assess-
ments of renal function (RFT), liver function (LFT), and the oxidative stress biomarker
malondialdehyde (MDA) in the serum at intervals of 0, 7, and 14 days. The mice that
received treatments of M. oleifera exhibited significant reductions in the levels of alanine
aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP),
total bilirubin, urea, and creatinine compared to the PCOS-induced controls. Conversely,
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there was a notable increase in the levels of total protein, albumin, globulin, and the
albumin/globulin (A/G) ratio. Furthermore, oxidative stress levels exhibited significant
reductions in response to treatments, exposure duration, and their combined effect. The
findings of this study suggest that both Moringa oleifera leaf powder and extract have the
potential to reduce oxidative stress and improve renal and hepatic activity in female albino
mice with PCOS-induced dysfunction [58].

3.11. Anti-Inflammatory

Inflammation is a recognized physiological reaction that serves to safeguard the body
against infections and promote the healing of tissue injuries. However, persistent or
chronic inflammation can potentially support the growth of various disorders and diseases
associated with inflammation. Sulaiman et al. assessed the anti-inflammatory potential
of an M. oleifera aqueous extract. The assay was conducted by carrageenan-induced paw
edema. The extract was made at different doses and showed inhibitory effects in a dose-
dependent manner. At dose 100 mg/kg, after five hours, the inhibition showed a value
of 50%. The suggested anti-inflammatory mechanism was the extract which contained
flavonoids with an inhibitory action against NF-k [64].

Fard et al. studied the anti-inflammatory potential of an M. oleifera extract on macrophages
stimulated with lipopolysaccharide (LPS) in RAW264.7 macrophages. The anti-inflammatory
properties of ethanol extracts derived from M. oleifera’s bioactive leaves were assessed by
examining their ability to inhibit nitric oxide (NO) production using the Griess reaction
and to modulate the expression of pro-inflammatory mediators in macrophages. The
ethanol leaf extract exhibited a significant inhibition of various inflammatory markers,
including NO production, as well as prostaglandin E2, TNF-α, IL-6, and IL-1β secretion.
Concurrently, the bioactive extract dose-dependently stimulated the production of IL-
10. Furthermore, the ethanol extract effectively suppressed the protein expression of
inflammatory markers such as inducible NO synthase, cyclooxygenase-2, and NF-kB p65,
also in a dose-dependent manner [65].

Previously, Xu et al. investigated the antioxidant properties of M. oleifera, and also
investigated its anti-inflammatory properties. The study was conducted by determining
the NO production of RAW264.7 macrophages. The study revealed that the leaf extract
gave a lower NO production, at 100 µg/mL, while the seed extract presented higher NO
production. It concluded that the leaf extract had better anti-inflammatory properties
compared to the seed extract [46].

An ethyl acetate fraction of M. oleifera was assessed to have anti-inflammatory potential
against LPS-induced macrophages. The study showed that macrophages which were
treated with the ethyl acetate fraction exhibited a reduction in the production of pro-
inflammatory mediators. This reduction was observed between the mRNA and protein
levels. The study findings indicated that the fraction downregulated the mRNA expression
of various inflammatory markers, including IL-1, IL-6, TNF-α, PTGS2, NF-kB P50, and RelA.
Furthermore, the fraction effectively inhibited the expression of inflammatory mediators
such as IL-6, TNF-α, and cyclooxygenase-2. Notably, the fraction effects included the
inhibition of IkB-α phosphorylation and the ability to decrease the expression of nuclear
factor NF-kB p65, thereby impeding its nuclear translocation [52].

3.12. Anti-Diabetic

One of the traditional usages of M. oleifera was as a diabetic medicine. Gupta et al.,
and Al-Malki and El Rabey studied the proper effects of M. oleifera as an anti-diabetic
medicine. Pod and seed powders of M. oleifera were used in various doses. The animal
model used was a streptozotocin-induced diabetic male rat. The parameters used were
the determination of IL-6, immunoglobulin A, immunoglobulin G, fasting blood sugar,
glycosylated hemoglobin, albumin, potassium, sodium, creatinine, and uric acid. Both
studies showed that M. oleifera extracts could restore the abnormalities to a slightly normal
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level; however, a higher dose was suspected to be more effective. The water consumption
of all subject groups also returned to normal after treatment [59,60].

Previously, Hamed et al. examined the antioxidant properties of M. oleifera leaf extracts.
Furthermore, they also investigated the anti-diabetic activity of purified flavonoids from
crude extracts by determining their α-glucosidase inhibitory effects. The results showed
that purified flavonoids inhibited α-glucosidase by 54.41% at 100 µg/mL and 99.01%
at 800 µg/mL in an uncompetitive manner [48]. Chen et al. reported that the ethanol
leaf extracts of M. oleifera could be used as anti-diabetic medicine. They investigated the
activity by determining the α-glucosidase value. The study showed an IC50 value of
123 µg/mL [61].

3.13. Anticancer

Jung evaluated the anticancer properties of M. oleifera leaf extracts against A549 human
lung cancer cells. The evaluation was conducted by MTT assay, and the changes and
apoptotic effects were observed. The observation revealed that M. oleifera extract treatment
resulted in a dose-dependent downregulation of caspase-3 and an upregulation of cleaved
caspase-3, indicating an induction of apoptosis. There was a significant dose-dependent
downregulation of Akt, p-IkB, NF-kB, p-Erk, β-catenin, and cyclin D1, all of which play
roles in cell survival and proliferation. Treatment with soluble M. oleifera extracts for 48 h
resulted in a significantly reduced release of reactive oxygen species (ROS) in comparison
to the untreated control group. This implies a decrease in oxidative stress. In summary, the
study concluded that MOL treatment induced apoptosis, inhibited the growth of tumor
cells, and reduced the levels of internal reactive oxygen species (ROS) in human lung cancer
cells. These outcomes emphasize the potential of M. oleifera leaf extracts as a promising
candidate for further research and development in the context of lung cancer therapy [66].
The anticancer activities of M. oleifera against several cancer cell types are shown in Table 5.

Table 5. Anticancer activity of M. oleifera against several cancer cell types.

M. oleifera Bio-Assay IC50 (µg/mL) Other Values References

Seed essential oil

HeLa
HepG2
MCF-7

CACO-2
L929

442.8
751.9
226.1
1000
1000

23.9%
34.93%
40.48%
50.28%
42.99%

[67,68]

Aqueous extract HeLa 70 70 µg/mL [67,68]
Aqueous extract A375 - 36.40% [69]
Aqueous extract Bcl-2 - 0.68 to 0.53-fold [69]

Aqueous extract Bax -
-

2.62-fold increase at the m-RNA level;
1.85-fold increase at the protein level [69]

Aqueous extract MOE activation of Caspase-3/7 - Increase 1.75-fold [69]
Aqueous extract MOE activation of Caspase-9 - Increase 1.42-fold [69]

Aqueous extract
MCF-7

HTC116
AsPC-1

100
125
240

-
-
-

[92]

Leaf extract Urethane-induced lung cancer in rats -
Induced in glutathione 3.8 mg/g,
superoxide dismutase 900.6 U/g,

and malondialdehyde 172 nmol/g
[93]

Leaf extract Urethane-induced lung cancer in rats -

Increase 50% EGFR-mRNA,
10.8% improvements of mucin level and
the presence of PCNA-positive cells in

lung

[93]

CO2 root extract MCF-7 - Spanning 100 to 500 µg/mL [94]
n-Hexane extract

Chloroform extract
Ethyl acetate extract

Methanol extract

Hep-2

180.6
190.2
40.2

170.1

-
-
-
-

[95]

Crude extract HCT116 9.5 (24 h)
5.04 (48 h) - [96]

Crude extract CYP3A4 52.50 - [54]



Pharmaceuticals 2024, 17, 142 20 of 27

Table 5. Cont.

M. oleifera Bio-Assay IC50 (µg/mL) Other Values References

Chloroform extract MCF-7 6.25

Dicholoromethane
extract MCF-7 5

1.87-fold increase in p53 expression,
1.47-fold increase in Bax expression

1.05-fold increase in cytochrome C levels,
2.21-fold increase in caspase 8 expression

[97]

Ethyl acetate extract MDA-MB-231 233.5

Increase 44.2% of late apoptotic cells;
increased level of cleaved caspase 3

protein, Bax mRNA, and p53 mRNA;
decreased anti-apoptotic Bcl-2 protein

[98]

Note: - (not tested).

Based on the data attained by Do et al., as shown in Table 3, this study demonstrated
that M. oleifera extract induced apoptosis in A375 cells, as evidenced by chromatin conden-
sation and the externalization of phosphatidylserine (PS), which are characteristic features
of apoptotic cell death. The apoptosis process was initiated by the activation of caspase-9
and caspase-3/7, the cleavage of PARP, and the translocation of apoptosis-inducing factor
into the nucleus. These findings provide insights into the apoptotic mechanisms triggered
by M. oleifera extract in A375 cells [69]. Meanwhile, Pappas et al. assessed the gene expres-
sion of M. oleifera aqueous wild and cultivated leaf extracts against human pancreas cancer
cells AsPC-1, MCF-7, and HCT-116 colon cancer cells. The aqueous extract exerted its effects
by down-regulating p53 expression in all tested cell lines and by down-regulating c-myc
in AsPC-1 cells. Additionally, specific marker genes associated with each cell line, such
as BRCA-1 in MCF-7, mta-1 in AsPC-1, and Ki-67 in HTC116 cells, were down-regulated.
Furthermore, the survivin (BIRC5) gene, an inhibitor of apoptosis, was down-regulated in
all three cell lines, suggesting a shared target mechanism of Moringa constituents across
these cell lines [92].

Kumar et al. discovered that an extract of M. oleifera leaves demonstrated effective
inhibition of Dalton lymphoma (DL) cell proliferation. This inhibition was characterized
by alterations in mitochondrial membrane potential (∆Ψm) and noticeable changes in
overall cell morphology. Notably, DL cells treated with the extract experienced cell cycle
arrest at the G2/M phase and a significant upregulation in the expression of p53 and p21.
Furthermore, the treatment resulted in increased levels of pro-apoptotic markers, including
Bax, Cytochrome-c (Cyt-c), and caspase-3, while reducing the expression levels of the
anti-apoptotic Bcl-2 protein. These changes strongly suggest the induction of apoptosis in
DL cells. Mechanistically, the anticancer efficacy of M. oleifera extract was attributed to the
inactivation of the MEK/ERK-mediated pathway in DL cells. Additionally, it is noteworthy
that the inhibition of DL growth by MOML was accompanied by apoptosis induction and
improvements in hematological parameters in DL-induced mice [99].

4. Utilization of M. oleifera in Dental Health

Research on several bacteria that are pathogenic to dental health has been carried out,
such as Streptococcus mutans, Enterococcus faecalis, Staphylacoccus aureus, and others. Table 6
shows some data on the antibacterial activity of M. oleifera against oral pathogenic bacteria.

Jwa evaluated the aqueous and ethanol extracts of M. oleifera against S. mutans, which
were found in the cariogenic biofilm of dental caries. Both extracts reduced the bacteria’s
growth at concentrations of 25 and 6.25 µg/mL, respectively. At the same concentration,
heated ethanol extract exhibited inhibitory activity better than non-heated extracts. This
study showed that the ethanol extract was more effective than the aqueous extract against
S. mutans [109]. Soraya et al. investigated the anti-bacterial properties of M. oleifera gel
in inhibiting the growth of S. mutans, which were involved in the pathogenesis of dental
caries. After 48 h, it was observed that the 12.5% concentration exhibited the highest
effectiveness in reducing S. mutans growth. Within 24 h, the 6.25 and 3.125% concentrations
displayed remarkable capabilities in suppressing S. mutans growth. Notably, the 6.25%
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concentration showed superior efficacy in reducing the formation of S. mutans biofilms. The
application of M. oleifera gel extract created conditions in which S. mutans, a commensal
bacterium, struggled to form a biofilm, with inhibition levels surpassing 70%. This was
evidenced by the absence of substantial biofilm development. It is worth mentioning that at
all tested concentrations, M. oleifera exhibited a toxic effect on S. mutans cells. The ethanol
extract gel of M. oleifera demonstrated the ability to curtail both the growth and biofilm
formation of S. mutans on tooth surfaces while concurrently exerting toxicity on S. mutans
cells, potentially due to the presence of anti-bacterial compounds [110]. The anti-bacterial
properties of herbal toothpaste, formulated with M. oleifera root essential oil, were assessed
against bacteria commonly associated with tooth plaque, namely S. mutans and S. aureus.
The Muller Hinton agar well diffusion method was used for this evaluation The findings of
this study demonstrated that S. mutans exhibited susceptibility to the herbal toothpaste, as
indicated by a significant inhibition zone measuring 31 mm [111].

Table 6. Antibacterial activity of M. oleifera to some oral pathogenic bacteria.

M. oleifera Microorganism Inhibition Zone
(mm)

MIC
(µg/mL) MBC References

Ethanol extract P. aeruginosa 21.21 458 - [100]
Ethanol extract S. aureus 20.55 >1 - [101]

Aqueous extract S. aureus 12 58.75 mg/mL - [100]
Methanol extract E. faecalis 44.83 - - [102]
Leaves ethanolic

extract
S. aureus 19.25 - -

[103]S. mutans 13
Roots ethanolic

extract
S. aureus 9.25 - -

[103]S. mutans 10.50
Seed ethanolic

extract
S. aureus 3.25 - -

[103]S. mutans 4.75
Bark ethyl acetate

extract S. aureus 16.33 - - [104]

Root bark
methanolic extract S. aureus 19 12.5 mg/mL - [105]

Leaf extract S. mutans biofilm 0.20/(OD 520 nm) - - [106]
Diethyl ether,

n-Hexane, and
Ethyl acetate extract

S. aureus - 15.6 - [107]

Diethyl ether extract E. faecalis - 15.6 - [107]
extract S. aureus - 15.6 - [107]

Leaf extract E. faecalis 11.89
(at 100 µg/mL) - - [108]

Leaf extract E. faecalis 35.5 (at 24 h)
48.83 (at 48 h) 75 - [102]

Note: - (not tested).

Alharbi et al. examined the antimicrobial efficacy of M. oleifera leaf extract, octeni-
dine dihydrochloride (OCT), sodium hypochlorite (NaOCl), and their combinations as
an intracanal irrigant against E. faecalis. Decoronation and root canal preparation were
performed on single-rooted mandibular premolars. After autoclaving, each root specimen
was inoculated with E. faecalis and incubated at 37 ◦C for 48 h. Subsequently, based on the
irrigation solution used, the specimens were split into six groups: 2.5% NaOCl (Group 1),
0.1% OCT (Group 2), M. oleifera leaf extract (Group 3), a combination of M. oleifera extract
and 1.25% NaOCl (Group 4), a combination of M. oleifera extract and OCT (Group 5), and
normal saline (Group 6). Both M. oleifera extract and 0.1% OCT demonstrated antibacterial
effects against E. faecalis comparable to 2.5% NaOCl and could be considered as potential
root canal irrigants. Furthermore, combination groups exhibited superior anti-microbial
activity compared to individual irrigants [112].
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Rochyani investigated the inhibitory potential of M. oleifera leaf extract on the biofilm
formation of E. faecalis bacteria. The experiment was divided into several groups, including
a negative control group (CMC solvent 0.1%), a positive control group (ChKM), and four
test groups extracts of 20, 40, 60, and 80%, respectively. The results indicate that the
M. oleifera leaf extract demonstrates a significant inhibitory effect on the biofilm formation
of E. faecalis bacteria. Notably, the inhibitory effect observed in the 80% extract was found to
be substantially greater than that achieved by the positive control group using ChKM [113].

Shanmugapriya et al. investigated the antimicrobial effects of M. oleifera extracts on
pooled plaque collected from orthodontic patients. To achieve this, M. oleifera extracts
were prepared through maceration. Subgingival plaque samples were collected, and the
microorganisms present were cultured under anaerobic conditions. The microorganisms
were subsequently subjected to treatment with the extracts, and their MIC and MBC were
determined. Additionally, the cytotoxic effects of the extracts were assessed using a brine
shrimp assay. The results of the study revealed that the 5% aqueous extract of M. oleifera
exhibited a dose-dependent antimicrobial activity against oral anaerobic organisms. No-
tably, this anti-microbial effect became more pronounced with longer exposure times of
the treated samples. Furthermore, in the cytotoxicity assay, the aqueous extract showed
superior performance in lower concentrations in comparison to the ethanol extract. This
was evident from the higher number of live nauplii observed in the aqueous extract group,
indicating its lower cytotoxicity [114].

Sopandani et al. evaluated the antibacterial efficacy of M. oleifera extract at various
concentrations (25, 50, 75, and 100%) when used as an irrigation solution against E. faecalis
within the root canal ex vivo. Quantitative polymerase chain reaction (qPCR) was em-
ployed to assess the population of E. faecalis within the root canal following treatment with
M. oleifera extract. The results indicated that M. oleifera extract solutions at concentrations
of 75 and 100% exhibited comparable effectiveness to a 5.25% sodium hypochlorite (NaOCl)
solution as a positive control [114].

Rieuwpassa et al. assessed the effectiveness of M. oleifera leaf extract in modulating
the anti-inflammatory cytokine IL-1 of the bacteria Porphyromonas gingivalis, a key con-
tributor to chronic periodontitis. The study revealed a significant variation in IL-1 levels
across different observation days. Administration of the extract led to a reduction in pro-
inflammatory cytokine IL-1 levels, as evident from the observations on days D0, D1, D3, D5,
and D7 in the experimental Wistar rats induced with Porphyromonas gingivalis bacteria [115].

Kumar et al. evaluated the antibacterial effectiveness of a 5% M. oleifera mouthwash en-
hanced with silver nanoparticles against oral aerobic microorganisms. The mouthwash was
prepared by utilizing a 5% M. oleifera aqueous extract for the synthesis of silver nanopar-
ticles. The characterization of the mouthwash was performed through scanning electron
microscopy analysis and energy dispersive X-ray analysis. To assess its anti-bacterial prop-
erties, the mouthwash was tested against S. mutans, S. aureus, E. faecalis, and C. albicans
using the agar well diffusion assay. The results indicated that the 5% Moringa oleifera-silver
nanoparticle mouthwash exhibited a pronounced effect on S. aureus and a comparable
impact on S. mutans [114].

5. Conclusions

M. oleifera has a variety of pharmacological effects, such as anti-hemorrhage, anti-
allergic, antimicrobial, anthelmintic, antihypertensive, antileukemia, antioxidant, anti-
diabetic, hepatoprotection, anti-inflammatory, and anticancer effects. This plant is effective
against dental infections. Antimicrobial research against microbes that cause dental in-
fections has been carried out on the leaves of M. oleifera both in aqueous and ethanol
extracts. This plant is reported to be active in vitro to inhibit several oral bacteria such as
E. faecalis, S. mutans, P. gingivalis, S. aureus, and C. albicans, and has been tested ex vivo.
The chemical components contained in M. oleifera are phenolics, glucosinolates, flavonoids,
fatty acids, esters, alkaloids, sterols, terpenes, and several other compounds. Based on the
pharmacological effects and chemical components contained in M. oleifera, this plant has
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the potential to be further developed to produce an antibacterial agent product, especially
for dental health. The search for bioactive compounds in M. oleifera that have a major role
as antibacterials in oral pathogens can be carried out through isolation. Furthermore, both
extracts and isolated compounds from M. oleifera can be further traced for their activity
through in vitro, in vivo, and clinical trials.
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