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ABSTRACT

Antioxidant, Anti-cholinesterase, Antihyperlipidemic.

The Erica genus, belonging to the Ericaceae family, has a local distribution and thrives in various Mediterranean
regions and Turkey. Currently, many studies have shown that the Erica genus has many medical benefits, including
the ability to reduce inflammation and pain, fight bacteria, remove stones from the urinary tract, protect cells from
damage, stop the production of cholinesterase, and lower cholesterol levels. At present, there is no comprehensive
evaluation report that demonstrates the efficacy of plants from the Erica genus. Consequently, this review article
examines the potential pharmacological activity of Erica plants.
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INTRODUCTION

People have used medicinal plants as tools to treat acute
and chronic diseases since ancient times.!” Researchers
have identified over 300 plants as having therapeutic
potential.”) The use of medicinal plants is on the rise
globally, and it is the preferred treatment for a variety of
ailments because it has the fewest adverse effects.**
Numerous Mediterranean regions and Turkey are home
to the locally distributed Erica genus of Ericaceae. Most
Erica species are small shrubs that grow to a height of
20-150 centimeters. However, E. arborea and E.
scoparia are exceptions to this rule, as they can grow to a
height of up to 7 meters (23 ft). All are evergreen and
possess small, needle-like leaves that measure 2-15
millimeters in length. This plant occasionally places its
flowers in the leaf axils and on the terminal spikes, with
the flowers facing either outward or downward. In
certain species, the seeds are exceedingly diminutive and
can endure in the soil for decades.® The Erica genus is
known to possess anti-inflammatory, antibacterial,
analgesic, anti-urolithiatic, antioxidant,
anticholinesterase, and anti-hyperlipidemic properties. At
present, there is no comprehensive evaluation report that
demonstrates the efficacy of plants from the Erica genus.
Consequently, this review article examines the potential
pharmacological activity of Erica plants.

TAXONOMIC CLASSIFICATION
Kingdom : Plantae
Order : Ericales

Familia . Ericaceae
Subfamilia : Ericoideae
Tribus : Ericeae
Genus : Erica

PHARMACOLOGICAL STUDIES
Anti-inflammatory

Physical agents, bacterial, viral, or fungal infections, or a
defective ~ immune  response  typically initiate
inflammation and cause damage to living tissue. The
primary objective of the inflammatory response is to
identify and eliminate harmful agents. Afterwards, its
design aims to eliminate damaged tissue components,
thereby promoting the healing of the affected tissue,
organ, or system.’® A variety of non-steroidal anti-
inflammatory drugs can alleviate pain and inflammation
by inhibiting arachidonic acid metabolism by
cyclooxygenase enzyme isoforms (COX-1 and/or COX-
2), thereby reducing prostaglandin  production.
Regrettably, administering nonsteroidal anti-
inflammatory drugs is associated with numerous adverse
effects.”) Nevertheless, medicinal plants possess anti-
inflammatory therapeutic effects with minimal or no side
effects.'” Researchers reported that oral administration
of Erica arborea extract at doses of 100, 300, and 600
mg/kg reduced inflammation in mice in the xylene-
induced edematous model.™!
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Antibacterial

Since their introduction, antibiotics have provided
numerous health-related benefits to the human quality of
life and are one of our most critical weapons in the fight
against bacterial infections. However, the emergence of
drug-resistant bacteria and the increased ineffectiveness
of commonly used antibiotics against specific diseases
have jeopardized these health benefits in recent decades.
This is because many commonly used antibiotics lead to
toxic reactions. It is crucial to conduct research on new
drugs that exhibit reduced resistance.*? Natural source
medicines significantly influence the prevention and
treatment of human diseases. Traditional medicine is the
primary health care system in numerous developing
countries. Natural products with higher plant levels may
serve as a source of new antimicrobial agents with

- - - [13] -

potentially novel mechanisms of action."™ It was said
that giving Erica arborea extract at concentrations of
12.5, 25, 50, and 100 mg/mL stopped the growth of
bacteria like Escherichia coli, Pseudomonas aeruginosa,
Salmonella gallinarum, Bacillus cereus, Micrococcus
luteus, and Staphylococcus aureus.!

Analgesic

Pain is a prevalent, nonspecific symptom of numerous
illnesses. Despite the traditional use of nonsteroidal anti-
inflammatory drugs (NSAIDs) and opiates in this
condition, these medications have been associated with a
variety of adverse reactions, including respiratory
depression, kidney damage, gastrointestinal disturbances,
and potential dependence. Discovery of novel analgesic
drugs derived from natural sources and medicinal plants,
with fewer side effects, has garnered growing interest in
recent years.' Researchers reported that oral
administration of Erica arborea extract at doses of 100,
250, and 500 mg/kg reduced stomach constriction in a
mouse model of acetic acid-induced stomach
constriction.™"

Anti-urolithiatic

Urolithiasis is a condition affecting approximately 2-3%
of the global population and the urinary tract system. If
left untreated, urinary stones can result in severe medical
complications, including extreme obstruction,
hydronephrosis, infection, and bleeding within the
urinary tract.”® High-power laser surgery, lithotripsy,
and local calculus disruption are frequently used to treat
and remove urinary tract stones. However, this procedure
carries the risk of acute kidney injury, potentially leading
to a decrease in kidney function. Furthermore, it is not
uncommon for stones to recur.’® There have been
reports of numerous composite herbal preparations and
medicinal plants being effective in the treatment and
prevention of kidney stone recurrence with minimal side
effects.'"! Researchers reported that the administration of
Erica arborea extract at concentrations of 62.5, 125, and
500 g/mL had an anti-urolithiatic effect by inhibiting the
formation of CaOx (calcium oxalate) crystals."

Antioxidant

Free radicals are molecules that become unstable and
attempt to reclaim electrons from other molecules or
cells as a result of losing energy.’®'¥ Free radicals,
highly reactive in the body, interact with specific body
parts and cells composed of protein, fat, DNA,
carbohydrates, and RNA through destructive oxidation
reactions. This interaction will result in the development
of a variety of chronic degenerative diseases, such as
aging, cancer, and coronary heart disease.®?) These
radicals can compromise the cellular antioxidant defense
system, leading to a more extensive extent of cell
damage. All biological systems incorporate antioxidant
defense mechanisms to eliminate damaged molecules,
but these mechanisms may not be sufficient. Therefore,
consuming antioxidant foods is crucial to protect cells
from the harmful effects of free radicals.?? According to
reports, Erica manipuliflora administration demonstrated
strong antioxidant activity in the DPPH model, with an
ICs, of 255 mg/mL.1%

Anti-cholinesterase

Memory and behavioral disorders are the hallmarks of
Alzheimer's disease. Because they elevate acetylcholine
levels in the brain, physicians employ
acetylcholinesterase (AChE) inhibitors as medications
for Alzheimer's disease treatment. In recent years,
scientists have developed a significant interest in the
discovery of novel AChE inhibitors from plant
sources.® Typically, the brain contains AChE, while
peripheral tissues contain BChE
(butyrylcholinesterase).” Reports indicate that a variety
of medicinal plant extracts effectively inhibit BChE and
AChE.”®] Numerous Ericaceae plants significantly
inhibit AChE and BChE.?”" When administered at
concentrations of 25, 50, 100, and 200 g/mL, Erica
manipuliflora extract significantly inhibits the AChE and
BChE enzymes.??®

Anti-hyperlipidemic

Hyperlipidemia significantly influences the initiation and
progression of atherosclerosis. The primary symptoms of
this disorder are elevated plasma concentrations of total
cholesterol (TC), triglycerides (TG), low-density
lipoprotein cholesterol (LDL-C), and low concentrations
of high-density lipoprotein cholesterol (HDL-C).”* In
the mouse model of hyperlipidemia caused by Triton
WR-1339, administration of Erica multiflora extract at a
dose of 0.25 g/100 g was reported to significantly reduce
levels of total cholesterol, triglycerides, and LDL while
increasing HDL.B

CONCLUSION

The use of herbal medicines is currently expanding,
encompassing pharmacological practices that can aid in
disease prevention and treatment. The investigation of
plant biopharmaceuticals and nutraceuticals has
introduced herbal medicines to the global market.
Several Erica genus plants exhibit a variety of
pharmacological  activities,  demonstrating  their
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adaptability. This article discovers the active compounds
and newer and more comprehensive pharmacological
activities of the Erica genus by using basic data on the
currently existing plants.

REFERENCES

1.

10.

11.

12.

13.

14.

Sharma P, Kumar P, Sharma R, Gupta G, Chaudhary
A. Immunomodulators: Role of medicinal plants in
immune system. Natl J Physiol Pharm Pharmacol.,
2017; 7(6): 552-556.

Alkandahri MY, Shafirany MZ, Rusdin A, Agustina
LS, Pangaribuan F, Fitrianti F, et al. Amomum
compactum: A review of pharmacological studies.
Plant Cell Biotechnol Mol Biol, 2021; 22(33&34):
61-69.

Alkandahri MY, Berbudi A, Subarnas A. Active
compounds and antimalaria properties of some
medicinal plants in indonesia — A review. Sys Rev
Pharm, 2018; 9(1): 64-69.

Alkandahri MY, Yuniarsih N, Berbudi A, Subarnas
A. Antimalaria activities of several active
compounds from medicinal plants. Pharmacogn J.,
2022; 14(1): 245-252.

McGuire AF, Kron KA. Phylogenetic relationships
of european and african Ericas.Int J Plant
Sci., 2005; 166(2): 311-318.

Barnes PJ. Targeting the epigenome in the treatment
of asthma and chronic obstructive pulmonary
disease. Proc Am Thorac Soc., 2009; 6(8): 693-696.
Garrett WS, Gordon JI, Glimcher LH. Homeostasis

and inflammation in the intestine. Cell, 2010;
140(6): 859-870.
Ahmed AU. An overview of inflammation:

mechanism and consequences. Front Biol., 2011,
6(4): 274-281.

Oguntibeju OO. Medicinal plants with anti-
inflammatory activities from selected countries and
regions of Africa.J Inflamm Res., 2018; 11:
307-317.

Alkandahri MY, PN Siahaan, Salim E, Fatimah C.
Anti-inflammatory activity of Cep-cepan leaves
(Castanopsis costata (Blume) A.DC). Int J Curr
Med Sci., 2018; 8(4A): 424-429.

Amari S, Karbab A, Charef N, Arrar L, Mubarak
MS. Anti-urolithiatic, antibacterial, anti-
inflammatory and analgesic effects of Erica
arborea flowers and leaves hydromethanolic
extracts: An ethnopharmacological study. Saudi J
Biol Sci., 2023; 30(10): 1-9.

Lam KS. New aspects of natural products in drug
discovery. Trends Microbiol, 2007; 15: 279-89.
Bhalodia NR, Shukla VJ. Antibacterial and
antifungal activities from leaf extracts of Cassia
fistula I.: An ethnomedicinal plant. J Adv Pharm
Technol Res., 2011; 2(2): 104-109.

Shojaii A, Motaghinejad M, Norouzi S, Motevalian
M. Evaluation of anti-inflammatory and analgesic
activity of the extract and fractions of Astragalus
hamosus in animal models. Iran J Pharm Res.,
2015; 14(1): 263-269.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

Hadjzadeh MA, Khoei A, Hadjzadeh Z, Parizady M.
Ethanolic extract of nigella sativa L seeds on
ethylene glycol-induced kidney calculi in rats. Urol
J., 2007; 4(2): 86-90.

Begun FP, Knoll CE, Gottlieb M, Lawson RK.
Chronic effects of focused electrohydraulic shock
waves on renal function and hypertension. J Urol,
1991; 145(3): 635-639.

Prasad KV, Sujatha D, Bharathi K. Herbal drugs in
urolithiasis — A review. Pharmacogn Rev., 2007; 1:
175-179.

Tena N, Martin J, Asuero AG. State of the art of
anthocyanins:  antioxidant  activity,  sources,
bioavailability, and therapeutic effect in human
health. Antioxidants, 2020; 9(5): 1-28.

Alkandahri MY, Nisriadi L, Salim E. Secondary
metabolites and antioxidant activity of methanol
extract of Castanopsis costata leaves. Pharmacol
Clin Pharm Res., 2016; 1(3): 98-102.

Kusumawati AH, Farhamzah F, Alkandahri MY,
Sadino A, Agustina LS, Apriana SD. Antioxidant
activity and sun protection factor of black glutinous
rice (Oryza sativa var. glutinosa). Trop J Nat Prod
Res., 2021; 5(11): 1958-1961.

Alkandahri MY, Arfania M, Abriyani E,
Ridwanuloh D, Farhamzah, Fikayuniar L, et al.
Evaluation of antioxidant and antipyretic effects of
ethanolic extract of Cep-cepan Leaves (Castanopsis
costata (Blume) A.DC). J Adv Pharm Educ Res.,
2022; 12(3): 107-112.

Shafirany MZ, Indawati I, Sulastri L, Sadino A,
Kusumawati AH, Alkandahri MY. Antioxidant
activity of red and purple rosella flower petals
extract (Hibiscus sabdariffa L.). J Pharm Res Int.,
2021; 33(46B): 186-192.

Yiiksel AK, Dikici E, Yiiksel M, Isik M, Tozoglu F,
Koksal E. Phytochemicals analysis and some
bioactive properties of Erica manipuliflora Salisb.
(EMS); antibacterial, antiradical and anti-lipid
peroxidation. Iran J Pharm Res., 2021; 20(4):
422-434,

Mukherjee PK, Kumar V, Mal M, Houghton PJ.

Acetylcholinesterase  inhibitors  from  plants.
Phytomedicine, 2007; 14(4): 289-300.
Orhan 1, Sener B, Choudhary MI, Khalid A.

Acetylcholinesterase  and  butyrylcholinesterase
inhibitory activity of some Turkish medicinal
plants. J Ethnopharmacol, 2004; 91(1): 57-60.
Ingkaninan K, Temkitthawon P, Chuenchom K,
Yuyaem T, Thongnoi W. Screening for
acetylcholinesterase inhibitory activity in plants
used in Thai traditional rejuvenating and neurotonic
remedies. J  Ethnopharmacol, 2003; 89(2-3):
261-264.

Dias P, Falé PL, Martins A, Rauter AP. Digestibility
and bioavailability of the active components of Erica
australis L. aqueous extracts and their therapeutic
potential as acetylcholinesterase inhibitors. Evid
Based Complement Alternat Med., 2015; 2015: 1-7.

WWW.ejpmr.com |

Vol 11, Issue 8, 2024.

I1SO 9001:2015 Certified Journal | 43




Alkandahri et al.

European Journal of Pharmaceutical and Medical Research

28.

29.

30.

Kus C, Duru ME, Tas M, Kigclkaydin S.
Anticholinesterase activities from aqueous extract of
different plant parts of Erica manipuliflora. Int J Sec
Metabolite, 2017; 4(3): 372-375.

Alkandahri MY, Kusumiyati K, Renggana H,
Arfania M, Frianto D, Wahyuningsih ES, et al.
Antihyperlipidemic activity of extract and fractions
of Castanopsis costata leaves on rats fed with high
cholesterol diet. RASAYAN J Chem., 2022; 15(4):
2350-2358.

Harnafi H, Bouanani Nel H, Aziz M, Serghini Caid
H, Ghalim N, Amrani S. The hypolipidaemic
activity of aqueous Erica multiflora flowers extract
in Triton WR-1339 induced hyperlipidaemic rats: a
comparison with fenofibrate. J Ethnopharmacol,
2007; 109(1): 156-160.

WWW.ejpmr.com | Vol 11, Issue 8, 2024.

1SO 9001:2015 Certified Journal

44




