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ABSTRACT

Medicinal plants have been used as a source of medicine and they are in great demand worldwide. They have been
used for many years to treat health disorders and prevent diseases. Plumbago zeylanica is one of the medicinal plants
which are widely used for its therapeutic value. It contains several bioactive compounds like napthoquinones,
flavonoids, alkaloids, glycosides, steroids, tri-terpenoids, tannins, fixed oils, fats, proteins, etc among all plumbagin is
most important bioactive compounds. It possesses wide range of pharmaceutical activities such as anti-cancer, anti-
diabetic, anti-malarial, anti-microbial, etc. Several studies have been done in evaluation of its pharmaceutical activities.
The aim of the present review is to provide a comprising knowledge related to the chemical composition and
pharmaceutical activity of P. zeylanica.
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INTRODUCTION

Plants are the important source of various useful materials and provide food, shelter, medicine etc.
Detailed descriptions of plant and plant’s products about 700 herbs used for medicinal purposes to cure
various ailments have been mentioned in various literatures like Ayurveda, Charak samhita and Susrut
Samhita. P. zeylanica is a medicinal plant which commonly known as “White leadwort” or “Chitrak”. It
belongs to the Plumbaginaceae family and a perennial herb which is found in Uttar Pradesh, West Bengal,
Maharashtra and also to some parts of South India (2. It is one of the oldest herbs which are reported to
be used in Ayurveda for several disorders over thousands of years. It contains various bioactive
compounds like alkaloids, flavonoids, napthoquinones, glycoside, saponins, steroids, tri-terpenoids,
coumarins, phenolic compounds, tannins, carbohydrate, fixed oils, fats and proteins [2 3], This plant have
been reported to show anti-bacterial, anti-plasmodial, anti-tumour, hepatoprotective, central nervous
system stimulatory activity, anti-fungal, anti-inflammatory, anti-hyperglycemic, anti-cancer, anti-
atherosclerotic activity etc [4l,

Leaves of P. zeylanica are dark green in colour and are simple, elliptical with hairy margins along with
alternate placement on the stem with the distance of up to 3 inches and thickness of 1.5 inches. Petioles
are thin and with an approximate length of 0.5 mm and native stipules are present °l. Plants breed flower
white in colour with diameter of 1/2 to 3/4 inch having the stalk measuring 4 to 12 inches along with a
terminal raceme-type of inflorescence. Roots of P. zeylanica are long and slightly branched with very less
secondary roots, having a smooth and unbroken texture, colour of the roots is light yellow when the plant
is freshly plucked out of the ground and changes to reddish brown in colour when it is dried which often
initiates in the form of hard pieces. These roots are usually very strong having a bitter taste and a distinct
odour with acrid 4,

Chemical composition

P. zeylanica contains variety of secondary metabolites like flavonoids, alkaloids, glycosides, saponins,
steroids, tannins, tri-terpenoids, coumarins, carbohydrates, phenolic compounds, fixed oils, fats, proteins
*Corresponding author: and napthoquinones [6l. Napthoquinones present in the plant are plumbagin, chitranone, 3-biplumbvagin,
Arpita Roy chloroplumbagin, elliptone. Coumarins are seselin, 5-methoxy seselin, xanthyletin, suberosin. Other
PDI:;;HE]':;:CT?IO%Otl'eiizgtjgz' compounds present in the plant are Plumbagin acid, B sitosterol, 2, 2-dimethyl-5-hgydroxy-6-

' acetylchromene, saponaretin, isoaffinetin, etc. Among all these Plumbagin, is the most important
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Plumbagin

Plumbagin (5-hydroxy-2-methyl-1, 4- napthoquinones- C;1-Hg-03)
(Figure 1) is a napthoquinones which is mostly present in roots of this
plant 71, It is a stirring yellow pigment that patently appears in the
Plumbaginaceae family. Plumbagin is soluble in organic solvents like
acetone, chloroform, alcohol, benzene and acetic acid (81,
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Figure 1: Structure of Plumbagin
Pharmaceutical activity of Plumbago zeylanica

P. zeylanica has been reported to possess wide range of
pharmacological activities like anti-inflammatory, anti-diabetic,
memory inducing, lipid metabolism, anti-malarial, allergic and
modulatory, anti-fertility, anti-bacterial, anti-viral, anti-cancer, anti-
oxidant, larvicidial. Roots are used as a traditional medicine in various
regions like in Ethiopia the root, bark or leaf powder is used for
treatment of syphilis, tuberculosis and gonorrhoea and in Zambia the
root and leaf is used as a remedy for inflammation of mouth, chest and
throat by boiling the plant part in milk and consuming it.

Anti-microbial activity

Crude alcoholic extract of P. zeylanica showed anti-bacterial property
against the growth of multi-resistant strains of E. coli and Shigella. MIC
value of 0.64-10.24mg/ml obtained when compared with other plant
extract . A study reported that methanolic extract of P. zeylanica root
showed the anti-bacterial effect against Bacillus subtilis cultures [10],
Ethanolic extract of P. zeylanica showed anti-microbial activity against
Salmonella typhi, Pseudomonas aeruginosa, Bacillus subtilis and
Staphylococcus aureus where as acetone and chloroform showed
moderate activity [11. Effect of crude extract of P. zeylanica leaves
against E.coli, Bacillus cereus, Staphylococcus aureus, and Candida was
observed and it was found that they exhibits inhibition zones which
indicates the potential anti- microbial activity of P. zeylanica 12,

Anti-diabetic activity

A study investigated that 500mg of Plumbago zeylanica and 1gm of
haridra powder in form of capsules given 4 times for 45 days with
restricted diet schedule of low calorie diet to the obese patient 13,
Results showed that P. zeylanica is highly significant in the weight loss
of the patient as compared to the haridra. Another studied reported
the effect of Plumbago zeylanica extract on diabetic rats. Extract
reported to decrease the activity of glucose-6-phosphate and
meanwhile increasing the activity of hexokinase when the ethanolic
extract at a concentration of 100mg. 200mg/kg along with tolbutamide
was administered orally to the streptozotocin treated diabetic rats 141,
Plumbagin isolated from the P. zeylanica enhance the protein and
GLUT4 mRNA expression in diabetic rats and thus indicates the
enhanced GLUT4 translocation and contribution to the glucose
homeostasis [13],

Anti- inflammatory activity

A study reported that hydro-alcoholic extract of P. zeylanica leaf
showed anti-inflammatory activity [26. A study showed that P. zeylanica
reduces the oedema thus comforting the body part, it is also
investigated to suppress the NF-kappa B activation in the tumour cells

and also prevention of graft versus host disease [17. 18 191 A study
revealed the anti-inflammatory effect of P. zeylanica in carrageenin
induced raw paw oedema in rats. In the investigation four groups were
taken where two groups were treated with 300mg/kg and 500mg/kg
which confirm the 31.03 and 60.30% acute inflammation inhibition [71.
A clinical study conducted on 30 patients who were taken from the
OPD and IPD of National Institute of Ayurveda, Jaipur by Napalchyal et
al., where 4mgs of chitraka churna was given to 15 patients for twice a
day with lukewarm water for 15 days. And they found a significant
improvement in the pain, swelling, tenderness and dizziness cause due
to inflammation of the body parts [20],

Anti-Cancer Activity

Various reports state that the plant P. zeylanica consists of bioactive
compound which possess anti-cancer activity against various cancer
cell lines. A study also reveals that Plumbagin can inhibit cell
proliferation, block cell cycle and induce apoptosis of APL cell line NB4
cells (211, Ethanolic extract of P. zeylanica possess significant anti-cancer
activity against Ehrlich Ascites Carcinoma in animal model, and also it
reduces elevated level of lipid per-oxidation having presence of higher
terpenoids and flavonoids [22], A report showed that methanolic extract
of P. zeylanica were used against MCF-7 and HT-29 and it results in
moderate anti-cancer activity and the inhibitory property compared
with the standard tamoxifen for MCF-7 and 5-fluoro Uracil for HT-29.
50.23% of MCF-7 cell death and 25.17% of HT-29 cell inhibition were
observed 31, A study reported that plumbagin suppressed the BAX,
BCL-2, pro-caspase-3 expression and cleaved caspase-3 in gastric
cancer cells. Plumbagin inhibits the apoptosis in human gastric cancer
cells that may be due to its ability to suppress the STAT3 and Akt
phosphorylation 241,

Larvicidal activity

Maniafu et al., reported the larvicidal activity of three Plumbago spp.
Hexane and chloroform crude extracts of P. zeylanica showed highest
larvicidal activity against A. gambiae i.e. LC50 6.4 and 6.7 pg/ml
respectively 2%, A reported show that P. zeylanica extract possesses
larvicidal activity against second, third, and fourth instar larvae of
Aedes aegypti. LC (50) values of all the extracts in different solvents of
P. zeylanica were less than 50 ppm against all tested larval instars [26],

Central nervous system activity

A study reported that hydro-alcoholic leaf extract of P. zeylanica were
evaluated for its CNS activity and it was found that the extract showed
significant CNS depressant activity with the muscle relaxant properties
[27], Vishnukanta et al., also investigated the anti-convulsant activity of
hydro-alcoholic leaf extract of P. zeylanica and results showed that it
did not possess the anti-convulsant activity (28],

Hypo-cholesterolemic activity

A clinical study carried by Sharma et al., which utilized the root extract
of P.zeylanica containing Plumbagin, when administered to the hyper-
lipidemic rabbits reduced the serum cholesterol and LDL by a 53% to
86% and 61% to 91% respectively. The compound Plumbagin restricts
the cholesterol and triglyceride accumulation in the liver and aorta [29],
A study also reveals a significant decrease in the serum cholesterol,
LDL, cholesterol and triglyceride when 500mg/kg ethanolic extract of P.
zeylanica was administered to hyper-lipidemic rabbits [30],

Wound healing activity

Wound healing activity of methanolic extract of P. zeylanica root
reported in wistar albino rats 131, A study investigated the wound
healing activity of ethanolic root extract of P. zeylanica in wistar rats
and found that the activity is due to the presence of phytochemicals
such as terpenoids, alkaloids, flavonoids, saponins etc. and these



compounds are responsible for the wound healing activity of the plant
1321 Another study reported the evidence of oxidative stress in
pathogenesis of non-healing ulcers. As the wound healing mainly
depends on low level of oxidant so the antioxidant nature of the plant
extract obtained from P. zeylanica helps in controlling the wound
oxidative stress thus accelerating wound healing 331,

In-vitro studies in Plumbago zeylanica

P. zeylanica is grown and propagated mostly by seed cultivation, semi-
ripe cuttings which are preserved with growth regulators. Due to the
long time sprouting of seed in 21-30 days and the deterioration in
germination rate by extended storage, traditional approaches for
proliferation are problematic and less efficient, also the secondary
metabolite content is very low. Hence, to minimize the growth time as
well as to enhance the biomass and biochemical content of the plant,
in-vitro cultivation of this plant is an efficient tool. A study reported the
maximum shooting in MS media supplemented with 27.2uM Adenine
Sulphate + 2.46 uM IBA and rooting in MS media supplemented with
4.92 uM IBA 34, Dohare et al., observed maximum number of shoots in
MS media supplemented with 1mg/l BA+ 1mg/l NAA and maximum
number of roots in half strength MS media supplemented with 1mg/I
IAA B51 A report shows the maximum number of roots in MS media
containing 0.1 mg/l NAA+ 1.5 mg/l Kinetin from nodal explants [36l,
Similarly, another study reported that MS media containing 2mg/I
BAP+ 0.2mg/l NAA showed the maximum number of shoots from nodal
explants where as MS media containing 1mg/l IBA showed the
maximum number of roots 371,

CONCLUSION

Medicinal plants are the prime source of effective conventional drugs
for the treatment of different diseases. Herbal medicines have been
used for the past decade due to their several pharmacological
activities. They have provided opportunities to the researchers for
future research and development in this field. Plumbago zeylanica is
one of the important medicinal plants which have several
pharmacological properties such as anticancer activity, antimicrobial
activity, antioxidant activity, etc. Due to the medicinal importance of
this plant, pharmaceutical industries do random sampling from the
natural environment and there is a decrease in the population of P.
zeylanica which make it an over-exploited plant. So there is a need of
an alternative process for mass propagation of this plant. This review
suggests that P. zeylanica shows various pharmacological actives
against several diseases. It is an effective bioactive compound and has
a great potential to be integrated into conventional medical practices
for the treatment of various diseases. P. zeylanica is an important plant
in herbal manufacturing but still there is a requirement of strong
determination to fine an alternative process for mass proliferation of
this plant. Using in-vitro methods at huge scale for development and
successive ground plantations should be immeasurably valuable for the
growing demands of P. zeylanica. Aim of this review is to bring
attention towards importance of Plumbago zeylanica and its potential
pharmaceutical activity for the development of new herbal
formulations.

Source of Support: Nil.
Conflict of Interest: None Declared.
REFERENCES

1. Mandavkar YD, Jalalpure SS. A comprehensive review on Plumbago
zeylanica Linn. African journal of Pharmacy and Pharmacology African
Journal of Pharmacy and Pharmacology. 2011; 5(25):2738-2747.

2.  Roy A, Bharadvaja N. Silver nanoparticles synthesis from pharmaceutically
important medicinal plant Plumbago zey;anica. MOJ Bioequivalance and
Bioavailability. 2017; 3(5):00046.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Roy A, Attre T, Bharadvaja N. Anticancer agent from medicinal plants: A
Review. New apects in medicinal plants and pharmacognosy. JB Books
Publisher, Poland, 2017.

Kumar R, Kumar S, Patra A, Jayalakshmi S. Hepatoprotective activity of
aerial parts of Plumbago zeylanica linn against carbon tetrachloride-
induced hepatotoxicity in rats. International Journal of Pharmacy and
Pharmaceutical Sciences. 2009; 1:171-175.

Kapoor LD. Handbook of Ayurvedic Medicinal plants. CRC Press, London,
1990.

Ming Y, Wang J, Yang J, Liu W. Chemical constituents of Plumbago
zeylanica. Advanced Materials Research, 2011; 308-310:1662-1664.
Arunachalam KD, Velmurugan P, Raja RB. Anti-inflammatory and cytotoxic
effects of extract from Plumbago zeylanica. African Journal of
Microbiology Research. 2010; 4(12):1239-1245.

Budavari S, O’Neal M, Smith A, Heckelman P, Kinneary J. The Merck index:
an encyclopedia of chemicals, drugs, and biologicals, 12th edn,
Whitehouse Station, NJ: Merck & Co. Inc., 1996.

Ahmad I, Aquil F. In vitro efficacy of bioactive extracts of 15 medicinal
plants against ESBL-producing multidrug-resistant enteric bacteria.
Microbiological Research, 2007; 162(3):264-275.

Devi CK, Krishna DG. Pharmacognostic, phytochemical and biological study
of Plumbago zeylanica. International Journal of Natural Products Research.
2012; 1(2):21-23.

Banik B, Sarkar P, Sultana F, Saikia M, Dey A. In-vitro antimicrobial
screening with phytochemical study of Plumbago zeylanica L. collected
from two regions of Eastern Himalayas- A comparative study. International
Journal of Phytopharmacy. 2014; 4(5):120-123.

Shweta S, Dubey S. Antimicrobial Activity of Leaves Extract of Plumbago
zeylanica Plant against Known Drugs. International Journal of Research
Studies in Biosciences. 2015; 3(6):1-6.

Kotecha M, Rao KS. Clinical evaluation of haridra & chitrak in the
management of medoroga (obesity). Journal of Ayurveda. 2007; 1:226-28.
Zarmouh MM, Subramaniyam K, Viswanathan S, Kumar PG. Cause and
effect of Plumbago zeylanica root extract on blood glucose and hepatic
enzymes in experimental diabetic rats. African Journal of Microbiology
Research. 2010; 4(24):2674-2677.

Sunil C, Duraipandiyan V, Agastian P, Ignacimuthu S. Antidiabetic effect of
plumbagin isolated from Plumbago zeylanica L. root and its effect on
GLUT4 translocation in streptozotocin-induced diabetic rats. Food and
Chemical Toxicology, 2012; 50(12):4356-63.

Vishnukanta, Rana AC. Analgesic and anti-inflammatory activity of
hydroalcoholic extract of Plumbago zeylanica leaf extract. Pharmacognosy
Magzine, 2008; 15: S133-136.

Sheeja E, Joshi SB, Jain DC. Bioassay guided isolation of anti-inflammatory
& anti compound from Plumbago zeylanica leaf. Pharmaceutical Biology,
2010; 48:381-7.

Dang GK, Parekar RR, Kamal SK, Scindia AM, Rege NN. Anti-inflammatory
activity of phyllanthus emblica, Plumbago zeylanica & cyperus rotundus in
acute models of inflammation. Phytotherapy Research, 2011; 25:904-8.
Checker R, Sharma D, Sandur SK, Khanam S, Poduval TB. Anti-
inflammatory effects of plumbagin are mediated by inhibition of NF-—
Kappa B activation in lymphocytes. International Immunopharmacology,
2009; 9:949-58.

Napalchyal KS, Shinde S, Singh JP, Mishra DS. Clinical evaluation of
Chitrakadi Churnav combined with the Kshar Vasti in the management of
Amavata (Rheumatoid Arthritis). Journal of Ayurveda. 2013; 7(3):73-80.
Zhao YL, Lu DP. Effects of plumbagin on the human acute promyelocytic
leukaemia cells in vitro. Recent Activity Export, 2006; 14(2):208-211.
Hiradeve S, Danao K, Kharabe V, Mendhe B. Evaluation of anticancer
activity of Plumbago zeylanica Linn leaf extract. International Journal of
Biomedical Research. 2010; 1(2):01-09.

Sankara Aditya J VSPK, Naresh KL, Animisha M. In-vitro anti-cancer
activities of few plant extracts against MCF-7 and HT-29 cell lines.
International Journal of Pharma Sciences. 2013; 3(2):185-188.

LiJ, LiJ, Cai G, Shen L, Lu F. Proapoptotic and Growth-inhibitory Effects of
Plumbagin on Human Gastric Cancer Cells Via Suppression of Signal
Transducer and Activator of Transcription 3 and Protein Kinase B.
Alternative Therapies, Health and Medicine, 2017; 5382.

Maniafu BM, Wilber L, Ndiege 10, Wanjala CC, Akenga TA. Larvicidal
activity of extracts from three Plumbago spp against A. gambiae. Mem Inst
Oswaldo Cruz, 2009; 104(6):813-817.

Patil CD, Patil SV, Salunke BK, Salunkhe RB. Bioefficacy of Plumbago
zeylanica (Plumbaginaceae) and Cestrum nocturnum (Solanaceae) plant
Extracts against Aedesaegypti (Diptera: Culicide) and- Poecili areticulata.
Parasitol. Res., 2011; 108(5):1253-1263.

227



27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

Vishnukanta, Rana AC. Evaluation of central nervous system activities of
Plumbago zeylanica |. leaf extract. Pharmacologyonline, 2009; 2:575-585.
Vishnukanta, Rana AC. Evaluation of anticonvulsant activity of Plumbago
zeylanica Linn leaf extract. Asian Journal of Pharmaceutical and Clinical
Research. 2010; 3(1):76-78.

Sharma I, Gusain D, Dixit VP. Hyplidaemic and antherosclerotic effects of
plumbagin in rabbits. Indian Journal of Physiology and Pharmacology.
1991; 35:10-4.

Ram A. Effect of Plumbago zeylanica in hyperlipidaemic rabbits and its
modification by vitamin E. Indian Journal of Pharmacology. 1996; 28:161-
166.

Kodati DR, Shashidher B, Kumar GP. Evaluation of wound healing activity
of methanolic root extract of Plumbago zeylanica L. in wistar albino rats.
Asian Journal of Plant Science and Research. 2011; 1(2):26-34.

Jyothi VA, Fathima. Phytochemical evaluation & pharmaceutical screening
of wound healing & antioxidant activity of Plumbago zeylanica.
International Journal of Pharmacy & Technology. 2013; 5:5879-5891.
Kumar P, Udupa EGP, Sharan A, Singh R, Prasad Hk, Rao P. Effects of
Limited Access Dressing In Chronic Wounds: A Biochemical and
Histological Study. Indian Journal of Plastic Surgery. 2015; 22-28.
Selvakumar V, Anbudurai PR, Balakumar T. In-vitro propagation of the
medicinal plant Plumbago zeylanica L through nodal explants. In Vitro
Cellular & Developmental Biology - Plant, 2001; 37(2):280-284.

Dohare B, Jain K, Jain B, Khare S. Efficient micropropagation protocol for a
valued endangered medicinal plant-chitrak (Plumbago zeylanica Linn.).
International Journal of Current Research and Review. 2012; 4:21.
Dasgupta S, Reddy MN. Rapid direct root induction of Plumbago zeylanica
Linn. European Journal of Experimental Biology. 2013; 3(5):447-451.
Chatterjee T, Ghosh B. Simple Protocol for Micropropagation and in-vitro
conservation of Plumbago zeylanica L: An Important Indigenous Medicinal
Plant. International Journal of Bio-resource and Stress Management. 2015;
6(1):068-075.

HOW TO CITE THIS ARTICLE

Roy A, Bharadvaja N. A review on pharmaceutically important medical plant:
Plumbago zeylanica. Journal of Ayurvedic and Herbal Medicine 2017;
3(4):225-228.

228



