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Abstract: Phloretin is a flavonoid of the dihydrogen chalcone class, present abundantly in apples
and strawberries. The beneficial effects of phloretin are mainly associated with its potent antioxidant
properties. Phloretin modulates several signaling pathways and molecular mechanisms to exhibit
therapeutic benefits against various diseases including cancers, diabetes, liver injury, kidney injury,
encephalomyelitis, ulcerative colitis, asthma, arthritis, and cognitive impairment. It ameliorates the
complications associated with diabetes such as cardiomyopathy, hypertension, depression, memory
impairment, delayed wound healing, and peripheral neuropathy. It is effective against various
microbial infections including Salmonella typhimurium, Listeria monocytogenes, Mycobacterium tuber-
culosis, Escherichia coli, Candida albicans and methicillin-resistant Staphylococcus aureus. Considering
the therapeutic benefits, it generated interest for the pharmaceutical development. However, poor
oral bioavailability is the major drawback. Therefore, efforts have been undertaken to enhance its
bioavailability by modifying physicochemical properties and molecular structure, and developing
nanoformulations. In the present review, we discussed the pharmacological actions, underlying
mechanisms and molecular targets of phloretin. Moreover, the review provides insights into physic-
ochemical and pharmacokinetic characteristics, and approaches to promote the pharmaceutical
development of phloretin for its therapeutic applications in the future. Although convincing experi-
mental data are reported, human studies are not available. In order to ascertain its safety, further
preclinical studies are needed to encourage its pharmaceutical and clinical development.
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1. Introduction

Flavonoids are biologically active molecules widely present in foodstuffs of herbal
origin. Several health benefits are associated with the regular intake of flavonoids—in
particular, decreased risk of various diseases [1]. Therefore, interest has been growing in
dietary flavonoids, primarily in fruit- and vegetable-rich diets. Phloretin is a dihydrogen
chalcone flavonoid naturally present in ample amounts in apples and strawberries [2]. This

Nutrients 2022, 14, 3638. https:/ /doi.org/10.3390/nu14173638

https:/ /www.mdpi.com/journal /nutrients


https://doi.org/10.3390/nu14173638
https://doi.org/10.3390/nu14173638
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/nutrients
https://www.mdpi.com
https://orcid.org/0000-0003-4533-7363
https://orcid.org/0000-0001-8627-3613
https://orcid.org/0000-0001-7801-2966
https://doi.org/10.3390/nu14173638
https://www.mdpi.com/journal/nutrients
https://www.mdpi.com/article/10.3390/nu14173638?type=check_update&version=1
kartik.nakhate
Highlight

kartik.nakhate
Highlight

kartik.nakhate
Highlight

kartik.nakhate
Highlight

kartik.nakhate
Highlight


M Inbox (167) - kartiknakhate@gm: X | M Inbox - drkartiknakhate@gmail.. X ‘ @ Mail - Kartik Nakhate (Dr) - Outl X g Web of Science Master Journal L X + e i X
<« C @ mijlclarivate.com/search-results 2 w 0O @ ;

™ Gmail R Mail - Kartik Nakha.. 3% SAP NetWeaver Por... E Oracle Applications a Microsoft Office Ho... €= SERB i ICMR [B) PubMed [ Linkedin € Google Scholar #& Search |Mendeley @ MoE Innovation Cell »

Create Free Account

Web of
(S;cience Master Journal List Search Journals Match Manuscript Downloads Help Center
roup

@ The power of the Web of Science™ on your ..
Dismiss

mobile device, wherever inspiration strikes.

Already have a m  RefineYour Search Results
manuscript?

Use our Manuscript Matcher to find the Nutrights Search Sort By:
best relevant journals!
Search Results
Find a Match
Found 3 results (Page 1) < Share These Results
: Exact Match Found
Filters

Web of Science Coverage v NUTRIENTS
Open Access () v Publisher: MDPI, ST ALBAN-ANLAGE 66, BASEL, SWITZERLAND, CH-4052

ISSN / elSSN: 2072-6643
Category v Web of Science Core Collection: Science Citation Index Expanded

Additional Web of Science Indexes:  Biological Abstracts | BIOSIS Previews | Essential Science Indicators

Country / Region v

8 P Typehere to search ‘L‘% B = g Er e @ a @ ! @ -L! Links 26°C A~ O 7z G = dx ENG 07_112:_1;022



	Introduction 
	Extraction, Purification, and Characterization of Phloretin 
	Development of Analogs of Phloretin for the Improvement of Bioavailability 
	Pharmacokinetics of Phloretin 
	Physicochemical and Pharmaceutical Characteristics of Phloretin 
	Pharmacological Potentials and Molecular Mechanisms of Phloretin 
	Anticancer Activity 
	Antidiabetic Activity 
	Antiobesity Activity 
	Cardiovascular Protective Activity 
	Hepatoprotective Activity 
	Anti-Inflammatory and Antioxidant Activities 
	Neuroprotective Activity 
	Immunosuppressant Activity 
	Antimicrobial Activity 

	Safety and Adverse Effects of Phloretin 
	Pharmaceutical Development of Phloretin 
	Conclusion and Future Directions 
	References



