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Bromelain, a Group of Pineapple Proteolytic
Complex Enzymes ( Ananas comosus) and Their
Possible Therapeutic and Clinical Effects. A
Summary

Bromelain is a complex combination of multiple endopeptidases of
thiol and other compounds derived from the pineapple fruit, stem
and/or root. Fruit bromelain and stem bromelain are produced com-
pletely distinctly and comprise unique compounds of enzymes, and
the descriptor "Bromelain" originally referred in actuality to stem
bromelain. Due to the efficacy of oral administration in the body, as a
safe phytotherapeutic medication, bromelain was commonly suited
for patients due to lack of compromise in its peptidase efficacy and
the absence of undesired side effects. Various in vivo and in vitro stu-
dies have shown that they are anti-edematous, anti-inflammatory,
anti-cancerous, anti-thrombotic, fibrinolytic, and facilitate the death
of apoptotic cells. The pharmacological properties of bromelain are,
in part, related to its arachidonate cascade modulation, inhibition of
platelet aggregation, such as interference with malignant cell
growth; anti-inflammatory action; fibrinolytic activity; skin debride-
ment properties, and reduction of the severe effects of SARS-Cov-2.
In this paper, we concentrated primarily on the potential of brome-
lain's important characteristics and meditative and therapeutic ef-
fects, along with the possible mechanism of action.
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Beneficial Properties of Bromelain

Bromelain is a major sulfhydryl proteolytic enzyme found in pineap-
ple plants, having multiple activities in many areas of medicine. Due
toits low toxicity, high efficiency, high availability, and relative simpli-
city of acquisition, it is the object of inexhaustible interest of scienti-
sts. This review summarizes scientific reports concerning the possi-
ble application of bromelain in treating cardiovascular diseases,
blood coagulation and fibrinolysis disorders, infectious diseases, in-
flammation-associated diseases, and many types of cancer. However,
for the proper application of such multi-action activities of brome-
lain, further exploration of the mechanism of its action is needed. It is
supposed that the anti-viral, anti-inflammatory, cardioprotective
and anti-coagulatory activity of bromelain may become a comple-
mentary therapy for COVID-19 and post-COVID-19 patients.
During the irrepressible spread of novel variants of the SARS-CoV-2
virus, such beneficial properties of this biomolecule might help pre-
vent escalation and the progression of the COVID-19 disease.
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Bromelain: A Potent Phytomedicine

The commercially available protein-digesting enzyme bromelain is
derived from the pineapple fruit or stem. Bromelain from fruit and
stems are produced in different ways and has varied enzyme compo-
sitions. "Bromelain" often refers to the "stem bromelain". Bromelain
is acombination of several thiol endopeptidases and others including
various protease inhibitors, glucosidase, cellulase, phosphatase, pe-
roxidase, and escharase. Studies conducted in both the lab and on
animals show that bromelain has a variety of fibrinolytic, anti-ede-
matous, antithrombotic, and anti-inflammatory effects. The body
can absorb bromelain to a significant extent without it ceasing its
proteolytic activity or having any negative side effects. Numerous
therapeutic advantages of bromelain include wound debridement,
improved drug absorption, and the management of sinusitis, bron-
chitis, angina pectoris, surgical trauma, and thrombophlebitis. Addi

tionally, it treats numerous cardiovascular conditions, diarrhoea, and
osteoarthritis. Bromelain also encourages apoptotic cell death and
exhibits some anti-cancerous properties. This review compiles the
crucial traits, medical and dental uses of bromelain as well as its po-
tential mechanism of action.
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In Vitro Effect of Bromelain on the Regenerative
Properties of Mesenchymal Stem Cells

Background: Bromelain belongs to a group of protein-digesting en-
zymes obtained commercially from the fruit or stem of pineapple. Se-
veral studies demonstrated that bromelain exhibits various fibri-
nolytic, anti-edematous, antithrombotic, and anti-inflammatory acti-
vities supporting its application for many therapeutic benefits. The
aim of this study was to analyze the effects of bromelain on the
pro-wound healing activities and the regenerative properties of me
senchymal stem cells.

Methods: Mesenchymal stem cells were treated in vitro with brome-
lain alone or combined with dexamethasone sodium phosphate. Re-
al-time polymerase chain reaction was performed to profile the
expression of extracellular matrix components and remodeling enzy-
mes, and cytokines.

Results: The combination of bromelain and dexamethasone sodium
phosphate induced a great activation of mesenchymal stem cells
with an increase in hyaluronan and collagen production and anti-in-
flammatory cytokines release.

Conclusion: Based on the results of this in vitro study, the combined
use of bromelain and dexamethasone sodium phosphate stimulated
the pro-wound healing activities and the regenerative properties of
mesenchymal stem cells better than bromelain and dexamethasone
alone.
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Bromelain a Potential Bioactive Compound: A
Comprehensive Overview from a Pharmacologi-
cal Perspective

Bromelain is an effective chemoresponsive proteolytic enzyme deri-
ved from pineapple stems. It contains several thiol endopeptidases
and is extracted and purified via several methods. It is most com-
monly used as an anti-inflammatory agent, though scientists have
also discovered its potential as an anticancer and antimicrobial
agent. It has been reported as having positive effects on the respira-
tory, digestive, and circulatory systems, and potentially on the
immune system. It is a natural remedy for easing arthritis symptoms,
including joint pain and stiffness. This review details bromelain’s
varied uses in healthcare, its low toxicity, and its relationship to na-
noparticles. The door of infinite possibilities will be opened up if fur-
ther extensive research is carried out on this pineapple-derived
enzyme.
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Bromelain Ameliorates Atherosclerosis by Acti-
vating the TFEB-Mediated Autophagy and An-
tioxidant Pathways

Bromelain, a cysteine protease found in pineapple, has beneficial ef-
fects in the treatment of inflammatory diseases; however, its effects
in cardiovascular pathophysiology are not fully understood. We inve-
stigated the effect of bromelain on atherosclerosis and its regulatory
mechanisms in hyperlipidemia and atheroprone apolipoprotein
E-null (apoe-/-) mice. Bromelain was orally administered to 16-we-
ek-old male apoe-/- mice for four weeks. Daily bromelain administra

tion decreased hyperlipidemia and aortic inflammation, leading to
atherosclerosis retardation in apoe-/- mice. Moreover, hepatic lipid
accumulation was decreased by the promotion of cholesteryl ester
hydrolysis and autophagy through the AMP-activated protein kinase
(AMPK)/transcription factor EB (TFEB)-mediated upregulation of
autophagy- and antioxidant-related proteins. Moreover, bromelain
decreased oxidative stress by increasing the antioxidant capacity
and protein expression of antioxidant proteins while downregulating
the protein expression of NADPH oxidases and decreasing the pro-
duction of reactive oxygen species. Therefore, AMPK/TFEB signaling
may be crucial in bromelain-mediated anti-hyperlipidemia, antioxi-
dant, and anti-inflammatory effects, effecting the amelioration of
atherosclerosis.

Source: PubMed - https.//pubmed.ncbi.nim.nih.gov/



