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Herbal medicine is getting popularized in developing and developed 

countries owing to its natural origin. Berberis lycium (Berberidaceae) 

is an evergreen shrub 2-3 m in height. It is also known as Indian 

Barberry in English, Kashmal in Hindi and Ishkeen in Urdu. Its local 

name is Simbulu in District Rajouri in Jammu and Kashmir (J&K), 

India. Traditionally, Berberis lycium is used by the Tribal peoples in 
J&K, India, since the time immemorial. The phytochemical 

investigation showed the presence of alkaloids, tannins, terpenoids, 

phenols, flavonoids, fats and proteins. Its roots are yellow in colour, 

rich in alkaloids Berberine etc.   Pharmacological investigation has 

shown that it exhibits antibacterial, antidiabetic, hepatoprotective, 

pesticidal, antimutagenic, wound healing, anticancer, antimicrobial, 

antihyperlipidemic and antifungal properties, supporting its traditional 

uses. Moreover, it has also edible properties. The present review 

article overview the ethnomedicinal, chemical, nutritional constituents 

and pharmacological properties of the plant and in this article attempt 

has been made to summarize the different properties of the plant. 

                                 
                  Copy Right, IJAR, 2016,. All rights reserved.

…………………………………………………………………………………………………….... 

Introduction:-  
Medicinal plants are those which have some medicinal properties. According to the World health Organization 

(WHO, 1977) “A medicinal plant” is any plant, in which one or more of its organ contains substances that can be 

used for the therapeutic purposes or which are precursors for the synthesis of useful drugs. Medicinal plants are very 
useful as they are easily available source for health purposes in rural and tribal areas. Plant kingdoms are the rich 

source of organic compounds, many of which have been used for medicinal purposes. In traditional medicine, there 

are many natural crude drugs that have the potential to treat many disease and disorders. One of them is Berberis 

lycium (Berberidaceae), a lesser- known plant is named in English as barberry (Anwar et al., 1979), whereas, its fruit 

is called as “Kashmal” (Baquar, 1989; Usmanghani et al., 1997) and roots are known as “Darhald” (Nadkarni, 

1980). The family Berberidaceae was first established by Jussieu A. L. de 1789 (Hasnain 2014) as „Berberides‟ and 
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was considered one of the most primitive angiosperms having a high number of discontinuous genera (Bruckner, 

2000). Berberidaceae is a heterogeneous assemblage of angiosperms comprising 17 genera and 650 species in the 

world, which are distributed mostly in the northern hemisphere. Berberis lycium is found through the temperate and 

subtropical regions of the world (apart from Australia). Berberis lycium is native to Nepal, globally distributed in 

various part of the world. It occurs in subtropical and temperate regions from Kashmir to Uttaranchal on the outer 

Northern-western Himalayas (Sharma, 2003). Berberis lycium is locally known as Simbulu by the peoples of 
Rajouri and Poonch in Jammu and Kashmir, India. It is mostly used by the tribal peoples in twin border district 

Rajouri and Poonch in J&K, India, for the treatment of many diseases e.g. wound healing, jaundice, cough and 

throat pain, etc. since the time immemorial. The plant is rich in nutritional elements. Traditionally the plant has been 

used against diarrhea (Zaman and Khan, 1970), Intestinal colic (Kaur et al., 2001), Diabetes (Ahmed et al., 2004), 

throat pain, scabies, bone fractures, sun blindness and fever (Ahmed et al., 2004 and Kaur et al., 2001). Internal 

wounds (Hamayun et al., 2005). 

 

Plant extracts are the most widely used natural medicine due to their ease of availability and comparatively low 

production cost. The use of plant products as medicine in treatment of various chronic diseases or disorder is 

supported by Ayurveda, a system of traditional medicine native to the Indian sub-continent and also practised in 

other part of the world as a form of alternative medicine (Patwardhan and Hopper, 1992).  

 
Berberine is a plant alkaloid with a long traditional history that is used both in Ayurvedic and Chinese medicine.  

Berberine is chief alkaloid from roots and stem bark of Berberis species. It is manufactured mostly from roots of 

Berberis aristata (5% in roots and 4.2% in stem bark), B. Petiolaris (0.43%), B. Vulgaris, B. Aquifolium, B. 

Thunbergii and B. Asiatica (Watt, 1972; Nandkarni, 1976; Chopra, et al., 1996), C. Teeta (rhizome 8-9%) and 

Hydrastis Canadensis (Gruenwald, et al., 2000). 

 

As a drug, it is traditionally used for its antimicrobial and antiprotozoal properties in Ayurveda, Chinese and 

Middle-Eastern folk medicine (Arayne et al., 2007) Berberine has various other pharmacological properties and 

medicinal uses that are beneficial in the treatment of chronic ailments or diseases including diabetes, cancer, 

depression, hypertension and hypercholesterolemia etc. ( Imanshahidi and Hosseinzadeh, 2008).  

 

 
Figure: Depicting Berberis lycium Royle in fruit stage 

 

Phytochemical and Nutritional Constituents:- 

Berberis lycium is rich in nutritional value. Various parts of the plant were traditionally used to cure different 

diseases and for healing wounds. Berberis lycium contains alkaloids like Berberine (Ali and Khan, 1978; Chandra 

and Purohit, 1980; Gulfraz et al., 2004) palmitine (Gosh et al., 1990; Gulfraz et al., 2004), berbamine, 
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baluchistanamine, karakoramine, gilgitine, jhelumine, punjabine, sindamine, chinabine (Manske, 1998) and 

umbellatine (Baquar, 1989).  A wide variety of minerals are also documented such as sodium, calcium, sulphur, 

iron, zinc, (Gulfraz et al., 2004), copper, lead and manganese (Srivastava et al., 2006). The plant is also documented 

to possess hydrolysable tannins, cardioactive glycoside and saponins (Ahmed et al., 2009a). It was revealed that 

Zinc, Cu and Sodium were maximum in roots while Mn, Phosphorous and Calcium in leaves, whereas Potassium in 

shoot (Shah et al., 2003). Three new alkaloids are also found in the roots of Berberis lycium -baberine, melting point 
(M.P) 152°C (C19H21NO3), berbericine hydrochloride, M.P.199 °C (C20H17NO4Cl) and berbericine hydroiodide, 

M.P. 205 °C (C21H22NO4I). Two artefact alkaloids berberine-chloroform, palmitine-chloroform along with 

oxyberberine, Umbellatine, berberine and berbamine was also identified in the roots of same species. In addition, 

three new seco-bisbenzylisoquinolines sindamine (monophenolic base) C37H38O8N2; Punjabine (Secodimer 

Monophenolic base) C35H32O7N2; Gilgitine (Secodimer monophenolic base) C36H34O8N2. Punjabine and gilgitine are 

the first secodimeric alkaloids derived from in vivo oxidation of bis benzylisoquinoline precursor in corporating 

three diaryl ether bridges. Kara-koramine C25H27O5N, monophenolic chenabine C37H40O7N2 and diphenolic 

jhelumine C36H38O7N2 (more polar than chenabine) (Miana, 1973; Datta et al., 1976; Leet et al., 1982; 1983; Ikram 

et al., 1996).  

 

Some  isolated  compounds  and  their  Structures  from  the  plant Berberis lycium Royle  are  as given below: 

 
                                             

 

                                                                         

javascript:imagePopUp('images/ecag-01_img40.png');


ISSN: 2320-5407                                                                                Int. J. Adv. Res. 4(12), 2419-2431 

2422 

 

 
Berberine 

 
Oxyacanthine 

 

 
Berbamine 

                          

 
Oxyberberine 

 

 

 



ISSN: 2320-5407                                                                                Int. J. Adv. Res. 4(12), 2419-2431 

2423 

 

Pharmacological uses of Berberis lycium Royle:-  
Antidiabetic activity:-   
Many species of Berberies have been found to have antidiabetic property. Berberis lycium various root extracts 

lower the glucose level significantly (Hasnain, 2014). Crude powder of B. lycium reduced the blood glucose levels 

of both diabetic and normal rabbits. Water, methanolic, aqueous methanolic, n-hexane and chloroform extracts of 

plant were prepared for screening their antidiabetic activity in alloxanized rabbits. Results indicated that among the 

extracts, orally administered 500 mg/kg of water extract produced maximum hypoglycemic activity for up to 6 h. 

Same doses of methanolic, aqueous methanolic and n-hexane extracts decreased blood glucose level up to 4 h. 

Water extract was further compared in combination with insulin. The results of 500 mg/kg of water extract with 2 

units of insulin were comparable with 6 units of insulin (Ahmad et al., 2009b). Ethanolic   and   aqueous   extracts of 

plant roots were administered in normal and alloxanized rats and 20 mg/kg Glibenclamide was used as reference 

drug. Serum was utilized to evaluate blood glucose level by the glucose oxidase method. The doses of 50 and 100 

mg/kg decreased hyperglycemia after 3 to 5 h of treatment but the effect of later dose was more pronounced. Oral 
glucose tolerance test showed that plant extracts reduced serum glucose level in a dose-dependent manner. The 

observed mechanism involved in hypoglycemia is insulin- like effect, possibly through Berberine reduced blood 

glucose level significantly and demonstrated significant effects on glycosylated haemoglobin, glucose tolerance, 

serum lipid profiles and body weight. Plant extract was comparable in efficacy with Berberine (Gulfraz et al., 2007). 

Oral administration of 50 mg/kg of Berberis extract and berberine to normal and experimental diabetic rats produced 

a significant (p<0.05) reduction in blood glucose levels from 3-7 days of treatment. Significant effects were also 

observed on the glucose tolerance, glycosylated haemoglobin, serum lipid profiles and body weight of experimental 

animals. Berberis extract and berberine demonstrated similar effects on all parameters measured and although the 

extract was comparable in efficacy to berberine, it did not produce any effects additional to those shown by pure 

berberine (Gulfraz et al., 2008). 

 
Berberine has shown marked impact on carbohydrate and lipid metabolism. It has a strong impact on glucose 

homeostasis. In fact, berberine increase insulin receptor mRNA through kinase C-dependent protein as promoter in 

cultured human liver cells and skeletal muscle (Kong et al., 2009). Berberine has been shown to provide protection 

against β-cell damage and protection of pancreas from oxidative stress in diabetic rats. Diabetic and hyperlipidemic 

condition was induced in rats by intraperitoneal injection of 35 mg/kg Streptozotocin and administration of high-

carbohydrate/high-fat diet. The experiment was conducted by using seven groups of rats consisting of diabetic 

untreated and treated rats with 75/150/300 mg/kg berberine, rosiglitazone 4 mg/kg and fenofibrate 100 mg/kg, and a 

control group. After 16 days of treatment, it was observed that the diabetic rats showed alteration in pancreas to 

body weight ratio, insulin level, insulin sensitivity index, malonaldehyde content and superoxide dismutase activity. 

The rats treated with 150 and 300 mg/kg berberine showed near control levels in evaluating the parameters. The 

pancreatic islets were found to be atrophied and the numbers of secretary granules were decreased in diabetic rats. 

This finding suggests that berberine has a protective effect for diabetes through increasing insulin expression, β-cell 
regeneration, antioxidant enzyme activity and decreasing lipid peroxidation (Zhou et al., 2009a).   

 

Berberine has been shown to regulate glucose and lipid metabolism in vitro and in vivo. In study A, 36 adults with 

newly diagnosed type 2 diabetes mellitus were randomly assigned to treatment with berberine or metformin (0.5 g, 3 

times a day) in a 3-month trial. The hypoglycemic effect of berberine was similar to that of metformin. Significant 

decrease in haemoglobin A (lc) was observed (Yin, et al., 2008).  

 

Antimicrobial property:-  
The roots are the most important part of Berberies species as they contain a number of alkaloids, the most prominent 

one is Berberine. It was found that inhibitory activity was shown by the components present in the root extract of 

Berberis lycium and not by the solvents used for extraction (Irshad et al., 2013). Hydroalcoholic (50%) extract of air 
dried root and stem of B. lycium were used to determine antibacterial activity against Micrococcus luteum, Bacillus 

subtilis, Bacillus cereus, Enterobactor aerogenus, Escherichia coli, Klebsiella pneumonia, Proteus mirabilis, 

Pseudomonas aeruginosa, Staphylococcus aureus, Salmonella typhimurium and Streptococcus pneumonia. Root 

extract was also found active against Aspergillus spinulosus and Aspergillus flavus at MIC 0.62 and 1.25 µg/ml, 

respectively (Singh et al., 2007). The hydroalcoholic extract exhibited stronger and broader spectrum against 

bacterial strains as compared to fungal strains (Singh et al., 2009). B. lycium showed better immune performance 

against new castle disease, infectious bursal disease and infectious bronchitis. A significant reduction in coccidial 

oocysts per gram of faeces was also noticed (Nidaullah et al., 2010).  
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Berberine usually available as chloride and sulphate salts has a high bacteriostatic activity against Staphylococcus 

epidermis, Neisseria meningitides and E. coli. Berberine is specifically effective against Cholera, Giardia, Shigella 

and Salmonella (Chevalier, 2001). The antimicrobial activity of berberine, has evaluated the microbial effect of the 

drug against 17 Gram-positive and – negative microorganisms on the basis of IC50, MIC, minimum microbicidal 

concentration (MMC) and minimum microbistatic concentration (MMS). The IC50 value obtained for S. Aureus was 

14.6 mg/ml, while for Bacillus subtilis was 43 mg/ml. The high value in the latter case could be attributed to the 
development of resistance by the spores. It shows that berberine has marginal action on both Gram-positive and –

negative organisms (Cernakova and Kostalova, 2002). The National Institute of Health has also reported that 

extracts of berberine have demonstrated significant antimicrobial activity against bacteria, fungi, viruses and 

Chlamydia, confirming the antimicrobial activity of the drug (Sack and Froehlich, 2000).  Berberine could inhibit 

Aspergillus fumigates through the ergo sterol biosynthesis pathway (Gao et al., 2011a). In macrophages, berberine 

chloride-mediated anti-leishmanial activity was through activating p38 MAPK along with inhibiting ERK1/2 (Saha 

et al., 2011). Berberine chloride could also induce Leishmania donovani promastigote apoptosis-like deaths 

accompany with increased generation of reactive oxygen species (Saha et al., 2009). 

 

Wound healing property:-  

 Aqueous and methanol  Root extracts of B. lycium of the plant were studied for wound healing activity using, 

excision, incision and dead wound space models of wound repair. Both extracts increased the area of 
epithelialization and also showed increase in breaking strength. In aqueous extract treated group moderate collagen 

deposition, macrophages and fibroblasts were found, whereas a significant    rise   in collagen deposition   with 

lesser macrophages and fibroblasts were observed in methanol extract treated group. It was revealed that methanolic 

extract was more efficient than the aqueous extract (Asif et al., 2007). 

 

Antimutagenic property:-   
Root extracts of B. lycium were for evaluated for Anti-neoplastic activities using p53 deficient HL-60 cells along 

with Berberine and palmatine. The n-butanol extract demonstrated highest toxicity against HL-60 cells (IC50 2.3 µg 

extract / ml medium after 48 h of treatment), followed by the ethanol extract (23.5 µg/ml) and the water extract (110 

µg/ml). Berberine showed IC50 1.2 µg/ml after 48 h of treatment, while palmatine did not exhibit inhibitory effect 

on cell growth. HL-60 cells were exposed to 5.5 µg butanol extract/ml and 0.6 µg Berberine/ml for 48 h to evaluate 
the cell cycle distribution which resulted in reduction of G1 cells and accumulation of cells in the S-phase by both 

plant extract and Berberine. Both induced apoptosis in HL-60 cells without concomitant induction of γH2AX, which 

shows that the anti-neoplastic effects have not been stimulated by Berberine-caused genotoxicity. Chk2 also became 

activated and pattern was found correlated with the accumulation of cells in S- phase. Cdc25A proto-oncogene 

inactivation was the earliest event exhibited by the Berberine and butanol extract, followed by the acetylation of α-

tubulin, activation of Chk2 and p38, and the down-regulation of cyclin (Khan et al., 2010).    

 

Hepatoprotective property:-   

To evaluate hepatoprotective effect, crude powder and methanolic extract of B. lycium was used. Paracetamol was 

used to induce hepatotoxicity in rabbits. Results showed that plant significantly reduced the raised levels of alkaline 

phosphatase, serum glutamic pyruvic transaminase and serum glutamic oxaloacetic transaminase enzymes in treated 

hepatotoxic rabbits (Ahmad et al., 2008). In another study, six poly herbal formulations including Livokin (Herbo-
med, Kolkata) which also contains B. lycium were studied in mice. This formulation was found to have 

hepatoprotective effect in paracetamol   induced hepatotoxic mice (Girish et al., 2009). Powder of B. lycium bark 

along with Pistacia integerrima and Gallium aparine were mixed in distilled water (2, 1 and 1 mg/ml, respectively) 

and shaken vigorously. Carbon tetrachloride was used to induce hepatotoxicity in male Sprague-Dawley rats. Study 

indicated that these medicinal plants have more effect as curative agents rather than preventive agents (Khan et al., 

2008).    

 

Berberine 120 mg/kg b.w. and Coptidis rhizomes aqueous extract at doses of 400, 600, and 800 mg/kg b. W. Were 

orally givens to rats after 6 hr of CCl4 treatment. The results showed that Coptidis rhizome aqueous extract and 

berberine inhibited significantly the activities of alanine aminotransferase and aspartate aminotransferase and 

increases the activity of superoxide dismutase. Coptidis rhizome aqueous extract has hepatoprotective effect on 
acute liver injuries induced by CCl4, and the results suggested that the effect of Coptidis rhizome aqueous against 

CCl4-induced liver damage is related to antioxidant property (Xingshing, et al., 2009).berberine could inhibit liver 

fibrosis. In liver fibrosis rodent models, it could protect experimental liver fibrosis through enhancing anti-oxidant 

system, inhibiting lipid peroxidation and hepatic satellite cell proliferation (Sun et al., 2009a; Zhang et al., 2008a). 



ISSN: 2320-5407                                                                                Int. J. Adv. Res. 4(12), 2419-2431 

2425 

 

Antihyperlipidemic property:-   

Antihyperlipidemic property was investigated and roots of B. lycium were collected for this purpose. Results 

indicated that oral administration of 250 and 500 mg/kg crude powder for 4 weeks resulted in significant decline in 

triglyceride, low density lipids (LDLs) and total cholesterol levels in male albino rabbits, while high density lipids 

(HDLs) were enhanced. Furthermore, same doses stabilized the weight of diabetic rabbits (Ahmad et al., 2009b). In 

another study, B. lycium root bark powder was studied for hypolipidemic effect in broilers. The powder was added 
to commercial broiler feed at the rate of 2.0%. B. lycium crude powder significantly decreased the total cholesterol, 

triglycerides and LDL, while HDL was significantly increased dose dependently (Chand et al., 2007). 

 

Berberine have been widely investigated in lipid metabolism, it has been observed that berberine was capable of 

lowering lipid concentration by increasing the transcriptional activity of LDLR promoter by a JNK pathway and 

stabilization of hepatic LDL-C receptor (LDLR) by an extracellular signal-regulated kinase (ERK)-dependent 

pathway (Abidi et al., 2005; Lee et al., 2007).    

 

Pesticidal property:-   

Petroleum ether and aqueous methanol extracts of B. lycium root was prepared using Soxhlet apparatus and dried 

under vacuum. The activity of plant extracts were tested at two higher doses (5000 and 10000 ppm) against pests. 

Petroleum ether extract showed 25% mortality rate against Helicoverpa armigera Hub and 92% mortality rate 
against Aphis craccivora Koch at the dose of 5000 ppm. Extract also exhibited 26% mortality rate against 

Tetranychus urticae Koch, 98% mortality rate against A. craccivora Koch, while 28% mortality rate against H. 

armigera Hub and Plutella xylostella L. each at the dose of 10,000 ppm. Petroleum ether extract inhibited A. 

craccivora Koch at 458.65 ppm lethal concentration at 50% (LC50) after 24 h contact time and 57.79 ppm LC50 

after 48 h contact time.  The LC50 at 48 h exposure was nearly comparable with that of Dimethoate (a chemical 

insecticide) at 24 h exposure. Aqueous methanolic extract demonstrated 26% mortality rate against A. craccivora 

Koch at the dose of 5000 ppm. Extract also showed 44% mortality rate against H. armigera Hub, 41% against P. 

xylostella L., 43% against T. urticae Koch and 68% against A. craccivora Koch (Tewary et al., 2005). 

 

Anticancer activity:- 

The cytotoxic effect of berberine in cell lines was assessed by using trypan blue exclusion assay. Surprisingly, 
berberine at 5-200 μM concentration was found to induce cell death in a dose-dependent manner. Treatment of cells 

with a 200-μM concentration of berberine for 5 h yielded a LD50. The extent of DNA damage and repair after 

berberine treatment (0-100μM) was also evaluated, using comet assay. Administration of berberine up to 20μM 

caused irreparable cell damage, as indicated by the increase in tail DNA content. However the repair of DNA 

damage on this cell line in presence of H2O2 occurred within 1.5 h, indicating that berberine has contributed in the 

process of DNA repair inhibition which finally resulted in the cell death (Szeto et al., 2002). 

Berberine could induce cell death in diverse cancer cells, such as breast cancer, liver cancer and lung cancer. 

Apoptosis was the most common way involved in berberine-induced cancer cell death in many cell lines and cancer 

cell xenograft (Choi et al., 2009). On the other hand, autophagy and necrosis were also reported to be associated 

with berberine-induced cancer cell death (Letasiova et al., 2006; Hou et al., 2011). 

 

Antidepressant activity:- 
Neuropsychiatric research investigated the CNS effects of berberine. It demonstrated that berberine also possesses 

an antidepressant activity (Kulkarni and Dhir, 2007). It was found that the drug affected the signalling pathway of L-

arginine-NO cGMP, which manifested the antidepressant activity of the drug. The antidepressant activity was 

confirmed by conducting forced-swim test (FST) and tail-suspension test (TST) (Kulkarni and Dhir, 2008). Total 

immobility period was recorded during a 6-min test. Berberine (5-20 mg/kg, i. p.) produced a reduction in 

immobility period in both tests. When berberine (5 mg/kg, i. p.) was co-administered with other typical 

antidepressant drugs such as mianserin (32 mg/kg, i. p.) or trazodone (2mg/kg, i. p.) it was found to improve the 

anti-immobility effect of sub effective doses of the two antidepressant in FST but did not modify their effects. 

Berberine (5mg/kg, i. p.) increased the levels of nor epinephrine, serotonin or dopamine in the mouse whole brain.  

 

Berberine is also known to bind sigma like many synthetic antidepressant drugs. As berberine is a natural compound 
that has been safely administered to humans, preliminary results suggests the initiation of clinical trials in patients 

with depression, bipolar affective disorder, schizophrenia or related diseases in which cognitive capabilities are 

affected with either the extract or pure berberine (Kulkarni and Dhir, 2009). 
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Antihypertensive activity:- 

Berberine acts on both endothelium and underlying vascular smooth muscle to induce vasorelaxation via multiple 

cellular mechanisms. It has been proposed that at lower concentrations berberine-mediated aortic relaxation appears 

to be dependent on its effects on endothelium, while at higher concentrations the effects induced by the drug are 

independent of the presence of intact endothelium (Wong, et al., 1998). Other mechanism involved have also been 

suggested that include ACE-inhibitor effect, direct release of NO/cGMP from rat aortic rings, increased sensitivity 
to the acetylcholine action, and activation of K+ channels (Chiou, et al., 1991; Olmez and Ilhan, 1992; Kang, et al., 

2002 )   Berberine was found to decrease the frequency and complexity ventricular premature complexes and 

increase the left ventricular ejection fraction in chronic heart failure patients. In patients with ventricular 

tachyarrhythmia, berberine produced ≥50% reduction in ventricular premature contraction in 62% and  ≥ 90% 

reduction in 38% of patients (Lau, et al., 2001).The alkaloids produces long lasting, dose related fall in blood 

pressure of anaesthetized rabbits (Watt, 1972). Fractions from the root extracts of B. Vulgaris, which contain 80% 

berberine and other alkaloids, have been shown to reduce the blood pressure of cats for several hours. With varying 

doses, both positive and negative ionotropic effects on the Cats hearts were recorded (Lahiri, et al., 1958). Infusion 

of berberine when given intravenous to rats reduces blood pressure (Anonymous, 1976). 

 

Anti-inflammatory activity:- 
Berberine showed positive anti-inflammatory effects in vivo and in vitro study in Wister rats. A 12 hr berberine 

treatment at concentrations of 1, 10, and 100 mM in oral cancer cell line OC2 and KB cells showed reduced 

prostaglandin E2 (PGE2) production dose-dependently with or without 12-O-tetradecanoylphorbol-13-acetate (TPA) 

(10nM) induction. Berberine effect occurred rapidly after 3 hr as a result of reduced COX-2 protein but not enzyme 

activity. Berberine exhibits its anti-inflammatory effect through reduced COX-2 protein but not enough inhibition of 

enzyme activity (Kou et al., 2004). 

 

Hypolipidemic activity:- 

Berberine activates AMP-activated protein kinase (Turner, et al., 2008) specifically extracellular signal-regulated 

kinase (Lamontagne, et al., 2009), which plays a central role in glucose and lipoid metabolism (Lee, et al., 

2006)suppresses pro-inflammatory cystokines (Jeong, et al., 2009), and reduces MMP-9 and EMMPRIN expression 
(Huang, et al., 2009), which are all beneficial changes for heart health. Berberine also prevents proliferation of 

hepatic stellate cells, which are central for the development of fibrosis during liver injury (Sun, et al., 2009b). 

Moreover, berberine reduces hepatic fat content in the rats of non-alcoholic fatty liver disease. 

 

In small clinical trials, berberine play an important role in the treatment of type 2 diabetes via lowering blood free 

fatty acids, such as triglyceride, total cholesterol and LDL-C (Zhang et al., 2008c; Gu, et al., 2010). 

 

Protective effect of Islets:- 

Berberine was able to protect islet cells from injure. In HIT-T15 pancreatic β-cells, it can reduce palmitate-induced 

beta-cell lipoapoptosis probably via up regulating PPARγ expression (Gao, et al., 2011b). In nonobase diabetic 

mice, berberine supplementation could significantly increase the number of decreased islets and ameliorate insulin 

and blood lipid status (Chueh and Lin, 2011). In type 1diabetic mice, it could inhibit T cell-mediated destruction of 
islet beta cells and severe islet inflammation through suppressing Th17 and Th 1 differentiation (Cui et al., 2009a). 

In diabetic rats, it could also increase islet beta cell regeneration, antioxidant enzyme activity and decrease lipid 

peroxidation, therefore protect islets from oxidative damage (Zhou et al., 2009b). 

 

Ant diarrheal activity:- 

Berberine directly inhibits some Vibrio cholera and E. coli enterotoxins significantly, reduce smooth muscle 

contraction, intestinal motility and delays intestinal transit time in humans (Sack and Frochlich, 1982; Yuan et al., 

1994). In vitro study indicates that berberine sulphate inhibits bacterial adherences to mucosal or epithelial surfaces, 

which is the first step in the infective process. This may be a result of berberine‟s inhibitory effect on fimbrial 

structure formation on the surface of the bacteria (Sun, et al., 1988). In mice, berberine has shown some activity 

against E. histolytica, this make it useful against bilious disorder (Hostettmann, et al., 1995). 

 

Trachoma:- 

Berberine has more effective than sulfacetamide in eradicating Chlamydia trachomatis from the eye and preventing 

relapse of symptoms (Babbar, 1982; Mohan, 1982). 
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Anti-arrhythmic activity:- 

Berberine and its derivatives, tetrahydroberberine and 8-oxoberberine effects are attributed to the blockade of K+ 

channels (delayed rectifier and K (ATP)) and stimulation of Na+ -Ca (2+) exchanger. Berberine has been shown to 

prolong the duration of ventricular action potential. Its vasodilator activity has been attributed to multiple cellular 

mechanisms. The cardiovascular effect of berberine suggests its possible clinical usefulness in the treatment of 

arrhythmias and/or heart failure (Lau, et al., 2001). 

 

Genitourinary system:-  

The beneficial effect of berberine on renal functional and its possible mechanisms in rats with diabetic nephropathy, 

showed that oral administration of berberine (200 mg/kg b.w.) significantly ameliorated the ratio of kidney weight to 

body weight. Glomerular area, glomerular volume, fasting blood glucose, blood urea nitrogen, serum Creatinine and 

urine protein for 24 hrs were significantly decrease in the berberine treatment group, compared with the diabetic 

model group (p<0.05). Berberine treatment significantly increased serum SOD activity and decreased the content of 

MDA compared with diabetic model group (p<0.05).  Aldose reductase activity as well as the expression of Aldose 

reductase mRNA and protein in the kidney was markedly decrease in the berberine treatment group compared with 

the diabetic model group (p<0.05) (Liu, et al., 2008).  

 

Antiprotozoal activity:- 
The crude extracts of berberine have shown to be more effective than its salts (Kaneda et al., 1990). The drug has 

the ability to suppress organism maturation through inhibition of its multiplication, respiration and macromolecular 

biosynthesis of amastigote forms of the parasite and interference with nuclear DNA of the promastigote form 

(Ghosh et al., 1985). In a clinical trial, berberine administration improved gastrointestinal symptoms and resulted in 

a marked reduction Giardia positive stools and it was effective at half the dose of the popular Giardiasis medication, 

metronidazole (Choudhary et al., 1972).  

 

Berberine has been shown to give rise to a statistically significant prolongation of the lives of rats infected with 

Trypanosoma equiperdum (Serry and Bieter, 1940). Berberine sulphate has been shown to inhibit the growth of 

Entamoeba histolytica, Giardia lamblia and Trichomonas vaginalis, in vitro. The parasites all exhibited 

morphological changes after exposure to berberine sulphate (Kaneda, 1991). 

 

Antifungal activity:- 

Berberine hydrochloride was tested for their effects on Candida species, the colour stability of the dental material 

and the surface roughness of acrylic resin plates. The results of these tests revealed that the trial denture cleanser 

removed 64% to 89% of adhered cells from acrylic resin surfaces and had little effect on the physical properties 

tested (Nakamoto, et al., 1995). The extract of Berberis vulgaris with 80% berberine and additional alkaloids 

stimulated the bile excretion of rats by 72%. Berberine has been shown to lower bilirubin levels (Chan, 1977). 

 

Antiplatelet activity:- 

Berberine significantly inhibited synthesis of thromboxane A2 in rabbit platelets induced by adenosine diphosphate, 

arachidonic acid or collagen in which collagen-induced thromboxane A2 synthesis was also most potentially 

inhibited. The plasma prostacyclin level was reduced by 34.6% during a 30-min period after intravenous 
administration of 50 mg/kg of berberine (Huang, et al., 2002). 

 

Antibacterial activity:- 

Berberine was found to be the active constituent in an extract of Hydrastis canadensis root that demonstrated 

activity against a multiple drug-resistant strain of Mycobacterium tuberculosis (Gentry, 1998). Berberine is reported 

to inhibit Helicobacter pylori (Bae, 1998). Berberine is also active against other intestinal infections that cause acute 

diarrhea such as Shigella dysenteriae, Salmonella paratyphi and various Klebsiella species. Berberine sulphate has 

been shown to block the adherence of Streptococcus pyrogenes and E. coli to host cells, possibly explaining its 

mechanism of action against numerous pathogens (Sun, et al., 1988). 

 

Conclusion:-  
Berberis lycium is native to the whole region of Himalayas Mountains and is widely distributed in temperate and 

semi temperate areas of India, Pakistan, Afghanistan, Nepal and Bangladesh. It has various pharmacological actions 

some of them are reported above.  Berberis lycium is a widely traditionally used and potent medicinal plant amongst 

all the thousands of medicinal plants. The pharmacological activities reported in the present review confirm that the 
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therapeutic value of Berberis lycium is much more. The pharmacological activities of Berberis lycium proved that 

the plant has a leading capacity for the development of new good efficacy drugs in future. The present review gives 

detailed information about the potential use of Berberis lycium and Berberine in relation to its multiple therapeutic 

actions. 
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