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Abstract

Natural medication substances are acknowledged as essential and play important roles in the current
medical system because their therapeutic effects are dependent upon the availability of these bioactive
molecules. Natural medicines are extremely helpful since they provide necessary bioactive
compounds that are less harmful but nonetheless more potent because of their ability to prevent
disease. In 1837, John Forbes Royle wrote the first description of the B. lycium plant. The
Berberidaceae family comprises 450-500 deciduous and evergreen shrub species. This genus holds
significant importance in diverse Indian Himalayan medical traditions. Indigenous to South Asia,
including India, Nepal, Pakistan, and Afghanistan, the plant yields berries as its fruits. The flowers
are initially bright yellow, turning purplish as the fruits ripen. The berries are oval, measuring
approximately 7mm in length, 4mm in diameter, and weighing 227 mg. Flowering of this plant takes
place in April to May and fruiting occurs in September to October and June to July. Whereas,
abundant in various chemicals, the plant contains Glycosides, Alkaloid, Tannins, Flavonoids,
Saponins, Triterpenoids, Carbohydrates, Phenolic Acid, Steroids, and Reducing sugar. With a wide
array of beneficial properties, this medicinal plant exhibits antibacterial effects, anti-inflammatory
effects, efficient microorganism elimination, acts as an aperient with a gentle laxative effect, and
possesses various pharmacological properties.
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INTRODUCTION
Jussieu A.L. first recognised the family Berberidaceae as “Berberides” [1, 2]. John Forbes Royle
first characterized the Berberis lycium plant in 1837. A less well-known plant, Berberis lycium
(Berberidaceae), is referred to as Barberry in English, while its fruit is referred to as “Kashmal” and
its roots as “Darhald” [3-5]. The family Berberidaceae includes 450-500 species of deciduous and
evergreen shrubs under the genus Berberis. India
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The Region of Occurrence of Medicinal Plant

Berberis lycium is a plant native to South Asia, including India, Nepal, Pakistan, and Afghanistan.
It is widely distributed throughout temperate and subtropical areas of the world. In India, it grows
subtropical and temperate regions from Kashmir to Uttaranchal in the outer northern and western
Himalayas at altitudes of 850 and 3500 meters [8].

Morphology of Medicinal Plant

B. lycium is a sharp-tipped deciduous shrub that grows to a height of 2—4 meters. On the stem of the
plant, there are oblong leaves arranged alternately [9]. The plant has androgynous blooms that are
self-pollinating; however insects help facilitate pollen dispersal [10].

Berberis lycium produces fruits known as berries. The flowers are bright yellow in color which
acquire purplish color on ripening of fruits. The fruits are oval. The fruit length is about 7 mm, 4 mm
in diameter and weigh 227 mg. The months of April to May are flowering season and September to
October and June to July is marked as fruiting season. The fruit is used either raw or cooked and used
as a preservative. The fruit is succulent and has a little acidic quality [11] (Figures 1, 2).

Figure 1. B. Lycium leaves. Figure 2. B. Lycium flowers.

The Microscopic Characters of Root and Stem of Medicinal Plant

The roots are greyish brown with shining on the outside. Warty, brittle, and up to 3 mm thick bark
that is easily detached. Deep yellow on the cut surface. Hard to break, phenolic in smell, and bitter in
flavor. The cork cells are dark brown and 8-11 layered. Cork cambium is 2 or 3 layered. Cortical
Zone is 17-22 layered. Sclereids is 2—4 in groups. Pericyclic fibers are frequently present. Vessels are
solitary or present in group of 3 or 4. Medullary rays are 2—5 cells broad. The stem’s outer surface is
greyish brown with a shine. Bark that is easily separated, thin, fragile, and twisted. Canary yellow on
the cut surface. Hard and bitter to the taste. The cork cells are dark brown and 7-19 layered. Cork
cambium is 2 or 3 layered. Cortical zone is 20-26 layered. Sclereids is scattered or sometimes in
linear groups. Pericyclic fibers are frequently present. Vessels are solitary or present in group of 3 or
4. Medullary rays are 1-3 cells broad and pith is present (Figures 3, 4) [12].
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Phytochemical Constituents of Medicinal Plant

The plant is rich in many chemicals, contains Glycosides, Alkaloid, Tannins, Flavonoids, Saponins,
Triterpenoids, Carbohydrates, Phenolic Acid, Steroids and Reducing sugar. Whole plant contains
Berberine, Berbamine, Palmatine, Jhelumine, Punjabine, Sindamine, Maleic acid, Ascorbic acid [13,
14]. The leaves contain Berberine, Saponins, Potassium, Iron, Sodium, Phosphorus, Zinc and Calcium
[15]. The stem contains Berberine, Copper, Manganese [16, 17, 18]. The fruit of the plant contains
Saponins, Tannins, Alkaloids, Berbamine, Chinamine, Balauchistanamine, Sindamine berberine, Zinc
and Sulphur [17, 19, 20] and have a significant amount of dry matter (62.5%), moisture (12.5%),
protein (2.5%), fat (1.8%), sugar (4.5%), fiber (1.5%), and vitamin C (0.8%) [21]. The root of B.
lycium have a composition that consists of 61.2% dry matter, 20.5% moisture, 4.5% protein, 2.6% fat,
3.5% sugar, 2.5% fiber, and 0.3% Vitamin C, Alkaloids, Tannins, Saponins, Flavonoids, Terpenoids,
Steroids, Carbohydrates, Fat, Anthocyanin, Berberine, Palmatine, B-sitosterol, Jatrorrhizine, Butyl-3-
hydroxypropyl phthalate, 4,4-dimethylhexadeca-3-ol, 4-methyl-7-hydroxycoumarin, and 3-(4'-(6-
methyl butyl) phenyl) Propan-1-ol, Sulphur, Zinc, Manganese, Copper, Sodium, Potassium, Iron,
Phosphorus [14, 15, 18, 22, 23]. The shoot contains Sodium, Iron, Potassium, Phosphorus [15]. The
plant possesses large amounts of the alkaloid Berberine, which belongs to the isoquinoline alkaloid
family. This compound is typically derived from the root or root bark of B. lycium [24]. The roots of
B. lycium consist of approximately 4.0% berberine, while its stembark contains about 2.8% berberine
[25] (Figures 5-18).
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Figures 5-18. Structures of chemical constituents which have been reported from B. Lycium.

Therapeutic Uses of Medicinal Plant
Berberis lycium has many beneficial properties. It shows antibacterial effects, anti-inflammatory
effect, effectively eliminating microorganisms, an aperient and offering a gentle laxative effect.
Moreover, it exhibits anticarcinogenic properties, helping to combat cancer. Furthermore, it acts as a
febrifuge, aiding in the reduction of fever, and serves as an ophthalmic remedy for treating eye
complaints. Different parts of the plant have distinct therapeutic applications:
e Leaves: The leaves of B. lycium are utilized for the treatment of Ophthalmia, jaundice and
backache [26].
o  Fruits: The Berberis lycium fruit’s cooling and laxative properties make it useful for treating
pharyngitis and intestinal colic. Whereas, Typhoid and fever are also treated with the fruit
decoction [27].
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o Stem: The Berberis lycium stem is useful for rheumatism since it possesses diaphoretic and
laxative qualities. Additionally, ear injuries, whooping cough, headaches, and other diseases
can all be successfully treated using the stem bark in conjunction with the root. The stem is also
used to treat jaundice and ophthalmia [27].

e Root: The root of this plant possesses remarkable medicinal properties and is highly valued in
India. The aqueous extract derived from the root serves as an effective treatment for
ophthalmia, providing relief for swollen and sore eyes, as used by the local community.
Additionally, it is used to cure Jaundice, Diabetes. Another use is to massage shattered bones to
speed up their recovery by combining powdered root bark and mustard oil. Additionally, this
adaptable root is used as a treatment for several ailments, including wounds, Gonorrhea,
healing Piles, unhealthy ulcers, and acute Conjunctivitis. It also has bitter tonic, Astringent,
Diaphoretic, and Febrifuge properties. The effectiveness of the dried root extract as a treatment
for Sun blindness serves as more evidence of its significance in traditional medicine. The
plant's roots, along with the root bark and lower stem wood, are crushed and then boiled to
create a crude extract. For this procedure, water (and milk) is both used. The mixture is then
filtered and condensed to create “Rasaut,” a dark brown, sticky mass. Rasaut dissolves quite
well in water. This preparation is combined with either butter and alum or opium and lime-
juice, and it is applied externally to the eyelids for the treatment of ophthalmia and other eye
ailments. It acts as an anti-inflammatory drug, helping to treat enlarged liver and spleen.
Scrofula, fistula, acute spreading suppurations, and numerous Skin disorders are also treated
with it [27].

Pharmacological Activities of Medicinal Plant Antidiabetic Activity

Berberies have been discovered to possess antidiabetic properties. Extracts from the roots of
Berberis lycium were found to significantly decrease glucose levels [28]. The plant's various extracts
(water, methanolic, aqueous methanolic, n-hexane, and chloroform) were prepared for the study to
test their antidiabetic effects on rabbits with diabetes brought on by alloxan. The aqueous extract,
when taken orally at 500 mg/kg, demonstrated the greatest hypoglycemic action for up to 6 hours.
Methanolic, Aqueous Methanolic, and n-Hexane extracts of 500 mg/kg lowered the blood sugar levels
within 4 hours. Additionally, the effects of the water extract and insulin were examined, and the
findings showed that 500 mg/kg of water extract mixed with 2 units of insulin produced effects like
those of 6 units of insulin [29]. The extracts were as effective as pure Berberine and showed
substantial benefits on body weight, glucose tolerance, serum lipid profiles, and glycosylated
Haemoglobin [30]. 50 mg/kg extract of Berberis and Berberine was given to the normal, experimental
diabetic rats by oral route and result showed decrease in blood glucose levels within 3 to 7 days of
treatment. The experimental animals' body weight, serum lipid profiles, glucose tolerance, and
glycosylated haemoglobin were all significantly affected, according to the study. The effects of
Berberis extract and Berberine were equivalent across all assessed parameters, with the extract
demonstrating efficacy like berberine without any supplementary effects. Berberine strongly
influences the metabolism of lipids and carbohydrates, notably in the control of glucose [31, 32].
Moreover, Berberine has shown protective effects against B-cell destruction and oxidative stress in the
pancreas of diabetic rats subjected to a high-carbohydrate/high-fat diet and a diabetic and hyper-
lipidemic state induced by Streptozotocin administration [33, 34].

Anti-Cancer Activity

The effectiveness of berberine in fighting Cancer was investigated through experiments using cell
lines. A surprise cytotoxic effect of berberine, which results in cell death in a dose-dependent manner
at doses ranging from 5 uM to 200 pM, was discovered using the trypan blue exclusion experiment.
Notably, an LD50 was produced after 5 hours of treatment with berberine at a 200 M concentration.
Additionally, the comet assay was used to assess the effect of berberine at doses ranging from 0 uM to
100 uM on DNA damage and repair. An increase in tail DNA content demonstrated irreversible cell
damage caused by berberine exposure up to 20 uM. Additionally, DNA damage repair happened
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within 1.5 hours after the cells were exposed to H,O,, indicating that berberine had a part in slowing
DNA repair and ultimately causing cell death [35]. Berberine can help to kill cancer cells in various
cancer cell types, including breast, lung and liver cancer. Apoptosis was frequently reported to be the
mechanism of berberine-induced cancer cell death, and it was seen in both cancer cell xenografts and
cell lines [36]. Nevertheless, autophagy and necrosis were also associated with berberine-induced
cancer cell death, as reported in the studies [37, 38].

Anti-Microbial Activity

The roots of Berberis species contain several alkaloids, with berberine being the most significant,
and are essential for their antibacterial effects. A study indicated that the root extract of Berberis
lycium had inhibitory effects against certain bacteria, although the solvents used for extraction did not
enhance this activity [39]. To evaluate its antibacterial properties, a 50% hydroalcoholic extract
derived from air-dried roots and stems of B. lycium was examined against multiple bacterial strains,
including Micrococcus luteum, Bacillus subtilis, Bacillus cereus, Enterobacter aecrogenes, Escherichia
coli, Klebsiella pneumoniae, Proteus mirabilis, Pseudomonas aeruginosa, Staphylococcus aureus,
Salmonella typhimurium, and Streptococcus pneumoniae. The root extract demonstrated antifungal
efficacy against Aspergillus spinulosus and Aspergillus flavus, with minimum inhibitory
concentrations (MIC) of 0.62 pg/ml and 1.25 ug/ml, respectively [40]. The hydroalcoholic extract
exhibited a more powerful and wider range of action against bacterial strains than fungal strains [41].
B. lycium helps fight off diseases and infections in animals. Furthermore, it was observed to
substantially diminish Coccidial oocysts per gram of feces [42]. Berberine, often found in chloride
and sulfate salts, has significant bacteriostatic efficacy against Staphylococcus epidermidis, Neisseria
meningitidis, and E. coli. [43]. Berberine was tested against 17 types of bacteria to see if it can stop
their growth. The results showed measuring the following parameters: IC50, MIC, minimum
microbicidal concentration (MMC), and minimum microbistatic concentration (MMS). The IC50
value for S. aureus was established at 14.6 mg/ml, but that for Bacillus subtilis was 43 mg/ml, perhaps
due to the emergence of spore-based resistance. The impact of berberine on Gram-Positive and Gram-
Negative organisms was minimal [44]. The National Institute of Health demonstrated notable
antibacterial activity of berberine extracts against bacteria, fungi, viruses, and Chlamydia, therefore
reinforcing its effectiveness as an antimicrobial agent [45]. Besides its extensive antibacterial
capabilities, berberine may impede Aspergillus fumigatus by affecting the ergosterol production
pathway [46]. Furthermore, Berberine chloride has anti-Leishmanial activity in macrophages by
activating p38 MAPK and suppressing ERK1/2 [47]. It also produces apoptosis-like death in
Leishmania donovani promastigotes, along with elevated reactive oxygen species production [48].

Hepatoprotective Activity

In hepatoprotective activity, crude powder and methanolic extract of Berberis lycium were used.
Paracetamol was used to produce hepatotoxicity in rabbits, and the results showed that the treated
rabbits had significantly lower levels of the increased enzymes Alkaline Phosphatase, Serum Glutamic
Pyruvic Transaminase, and Serum Goxaloacetic Transaminase [49]. Another study involving mice, six
poly herbal formulations, including Livokin (Herbomed, Kolkata), which contains B. lycium, were
investigated for their hepatoprotective effects on Paracetamol-induced hepatotoxicity. In these
animals, the formulation was discovered to have a hepatoprotective effect [50]. Furthermore, a
mixture of B. lycium bark, Pistacia integerrima, and Gallium aparine was prepared and administered
to male Sprague-Dawley rats with Hepatotoxicity induced by Carbon Tetrachloride. According to the
research, these medicinal herbs had a stronger therapeutic impact than a preventive one [51]. Alanine
aminotransferase and aspartate aminotransferase activities were also significantly inhibited, and
superoxide dismutase activity was elevated when rats were given Berberine and Coptidis rhizomes
aqueous extract after receiving CCl; treatment. Coptidis rhizome aqueous extract displayed
Hepatoprotective effects against acute liver injuries induced by CCly, and its effectiveness was
attributed to its antioxidant properties [52]. Furthermore, it was discovered that Berberine prevented
liver fibrosis in mouse models. By boosting the antioxidant system, preventing Lipid Peroxidation,
and decreasing Hepatic Satellite Cell Proliferation, it demonstrated protective effects against
experimental Liver Fibrosis [53, 54].
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Wound Healing Property

In this activity, three models of wound repair: excision, incision, and dead wound space will be
treated. Both the aqueous and methanol extracts of the plant showed promising results in promoting
wound healing. They showed an improvement in breaking strength and enhanced the area of
epithelialization. In the group treated with the aqueous extract, moderate collagen deposition,
macrophages, and fibroblasts were observed. Other group treated with the methanol extract and
resulted in an increase in collagen deposition with fewer macrophages and fibroblasts. These results
demonstrated that the methanol extract promoted wound healing more effectively than the aqueous
extract [55].

Anti-Bacterial Activity

Berberine, the active constituent of Hydrastis canadensis root extract, demonstrated effectiveness
against a multidrug-resistant strain of Mycobacterium TB [56]. Furthermore, it has been shown to
have inhibitory effects on Helicobacter pylori [57]. Moreover, Berberine showed effectiveness against
other intestinal infections, including Shigella dysenteriae, Salmonella paratyphi, and several
Klebsiella species, which may induce severe diarrhea. The efficacy of Berberine Sulfate in inhibiting
the adhesion of Streptococcus pyogenes and E.coli to host cells may play a role in its mode of action
against various infections [58].

Anti-Hypertensive Activity

Berberine induces vasorelaxation by influencing both the endothelium and the underlying vascular
smooth muscle via several cellular processes. At reduced doses, berberine-induced aortic relaxation
seems to depend on its impact on the endothelium, whereas at elevated concentrations, its effects are
independent of the existence of intact endothelium [59]. Various other mechanisms have been
suggested, such as an ACE-inhibitor effect, direct release of NO/cGMP from rat aortic rings,
heightened sensitivity to Acetylcholine, and activation of K+ channels [60—62]. Berberine was
beneficial to individuals with chronic heart failure, resulting in a reduction of ventricular premature
complexes and an enhancement of left ventricular ejection percent. Berberine significantly reduced
ventricular premature contractions in a substantial number of individuals with Ventricular
Tachyarrhythmia [63]. Moreover, berberine or its alkaloids induced a dose-dependent, sustained
reduction in blood pressure in trials with rabbits and cats. Moreover, varying dosages of Berberine
had both beneficial and detrimental effects on feline cardiac health [64, 65]. Furthermore, intravenous
berberine infusion in rats resulted in a reduction in blood pressure [66].

Anti-Diarrheal Activity

In humans, Berberine has shown to markedly diminish smooth muscle contraction, intestinal
motility, and prolong intestinal transit time by directly blocking several enterotoxins generated by
Vibrio cholera and E. coli [67, 68]. Laboratory investigations have shown that Berberine Sulfate may
inhibit bacterial adherence to mucosal or epithelial surfaces, the first stage in the infection process.
This outcome may be ascribed to berberine's capacity to inhibit the formation of fimbrial structures on
the bacterial surface [58]. Moreover, Berberine has shown limited effectiveness in mice against E.
histolytica, suggesting its potential use in the treatment of biliary disorders [69].

Antihyperlipidemic Activity

Researchers explored the antihyperlipidemic properties of B. lycium by collecting its roots for the
study. The results showed oral treatment with the plant’s powder significantly reduced: Cholesterol
and triglyceride levels by up to 30% in just 4 weeks [70-75].

Anti-Inflammatory Activity

In this activity, Wistar Rats were used and in vivo and in vitro experiments were conducted on the
Berberine. When oral cancer cell lines OC2 and KB cells were treated with Berberine at
concentrations of 1, 10, and 100 mM for 12 hours, there was a gradual decrease in prostaglandin E2
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(PGE2) production, regardless of the presence or absence of 12-O-tetradecanoylphorbol-13-acetate
(TPA) induction at 10nM. This reduction in PGE2 production was dependent on the dose of berberine
used. The Anti-Inflammatory effect of Berberine was observed as early as 3 hours after treatment. The
mechanism behind this effect involved a decrease in the COX-2 protein, rather than a significant
inhibition of its enzyme activity. This suggests that Berberine's mode of action involves targeting the
COX-2 protein to exert its anti-inflammatory influence [76].

Anti-Fungal activity

In this activity research showed the effect of Berberine Hydrochloride on Candida species, i.e.,
color stability of dental materials and surface surface roughness of acrylic resin plates. Result
indicates that the experimental denture cleaner removed 64% to 89% of adhering cells from acrylic
resin surfaces. Furthermore, it did not affect the measured physical properties of the materials [77].
Furthermore, rats subjected to an extract from Berberis vulgaris, including 80% berberine and other
alkaloids, exhibited a 72% increase in bile excretion. Furthermore, studies indicate that berberine aids
in reducing bilirubin levels [78].

CONCLUSION

Natural products have played a critical role in both the advancement of human development and the
preservation of life on Earth. These amazing occurrences often represent significant turning points in
the search for novel herbal medicines. Natural medicines are very helpful since they provide vital
bioactive ingredients that are less harmful but more potent in that they efficiently prevent illnesses.
The Berberis lycium Royle plant is an important botanical species with a variety of characteristics. As
a member of the Berberidaceae family, this plant is highly valued in several Indian Himalayan
traditional medicinal systems. The Berberis lycium Royle plant possesses a wide range of
advantageous features and is rich in varied substances, including Glycosides, Alkaloid, Tannins,
Flavonoids, Saponins, Triterpenoids, Carbohydrates, Phenolic Acid, Steroids, and Reducing sugar.
These characteristics include aperient features with a mild laxative impact, antibacterial and anti-
inflammatory benefits, effective microorganism removal, and diverse pharmacological capabilities.
This abundance of qualities highlights the plant's potential influence on human health and well-being
and establishes it as a useful resource in both conventional medicine and pharmaceutical research.
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