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ABSTRACT

Plants are exploited as food and medicine since ancient periods. The therapeutic use of medicinal plants
has gained a considerable momentum in the past few decades. But the emergence and use of more and
more synthetic drugs resulting in higher incidence of adverse drug reactions have inspired mankind to
go back to nature for safer remedies because they contain numerous active constituents of immense
therapeutic response. In this particular review, | have made some attempted to focus on the work carried
out on Plumbago zeylanica as it is not much common plant and it is one of the threatened species, still |
have choose this due to its tremendous pharmacological properties with least side effects as it will
produce natural products. So that further work must be carried out before we lose it. It’s commonly
known as ‘chitraka’, and mostly identified in different traditional system of medicine for curement of
various skin diseases, intestinal worm and infections in the form of powder and paste. Plumbago mainly

contains napthoquinones,
difuranonapthoguinones.
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INTRODUCTION

The plant plumbago zeylanica is commonly
known as white leadwort, chitraka. Plumbago
zeylanica Linn (plumbaginaceae) is semi-
climbing, sub-scandant shrub of warm
temperature tropical region of the world® and
grows wild in India (especially in Bengal, uttar
Pradesh, Andhra Pradesh) and Sri Lanka® the
family plumbaginaceae consist of 10 genera and
280 species. Its genus include 3 species, namely
P.indica, P.capensis and P.zeylanica which are
distributed in several parts of India, as wild or in
cultivation due to its more therapeutic uses.®
Plumbago zeylanica is very popular in India and
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Asia as a remedy for skins diseases,
inflammation and intestinal worm.* All parts of
the plant used, but the roots have impressed the
chemist and biologist due to tremendous
pharmacological activity the aerial parts or
pulped roots are used as abortifacient, laxative,
expectorant, appetizer, while powered bark of
root or leaves are employed for syphilis,
gonorrhea,  tuberculosis, rheumatic  pain,
swellings and wound healing.>® Root decoction
with boiled milk for inflammation in the mouth,
throat or chest.”. The leaves are used as
aphrodisiac, dysentery and scabies.® Its roots
and its constituents are credited with potential
therapeutic  properties for ailments like
inflammation, muscular pain® in traditional
system of medicine like Ayurvedic and Unani
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system, it also reported to  possess
anticancer®™,  anti-tumor®!,  antioxidant***?,
antimycobacterial** hepatoprotective™
neuroprotective, cardiotonic and central nervous
system  stimulating'®*’ and anti-fertility'®,
analgesic®, anti-convulsion®®, wound healing®,
anti-bacterial  properties”*. The goal of
reviewing this plant is to explore the benefits for
human health. Plumbago zeylanica is being as a
medicinal herb in India around 1500B.C. it has
been traced in Vedic times. The aim of this
article is to compile all the scientific data
generated for better basis for therapeutic use as
it has steroidal compounds, natural coumarins
and napthoquinones.

Botanical Classification?®?

Kingdom: Plantae

Order: Caryophyllales
Family: Plumbaginaceae
Genus: Plumbago
Species: P.zeylanica

Vernacular Name?

Arabia Shitaraj, Enkin

Assamese | Agiyachit, Agnachit

Bengali Chita, Safaid-chitrak

Burma Kanchopphiju, Kinkhenphiu

Chinese Pai Hua T’eng

English White flowered leadwort,
Ceylon leadwort

French Dentalaire

German Bleiwurz, Zahnkraut

Gujarati Chitrakmula

Hindi Chira, Chitrak
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Macroscopy

Plumbago zeylanica is an evergreen small
perennial shrub with semi woody stems and
numerous branches, which grown to a height of
3-5 feet. Its leaves are simple, alternate, oblong,
spirally arranged, hairy margin, thick and
flashly.”® The flowers are white in color, 10-
20cm, bracts ovate to lanceolate, flower
bisexual, pentamerous. Calyx is green. Corolla
white tube is long and slender. The flower calyx
has glandular hairs which help in trapping and
killing insects by secreting sticky mucilage.?*
Fruit an oblong capsule, apex acute with 5
furrows, one seeded. Seeds oblong, 5-6mm
long, reddish brown to dark brown. Its roots are
stout, cylindrical and are irregular bent having
transverse, blackish red in color, with a pungent
odour. %2

Microscopy
A. Roots®

e Cork: T.S. of roots showed outermost layer
cork with 5-7 rows of light brown cells,
cubical to rectangular in shape.

e Secondary cortex: 2-3 rows of thin walled
rectangular secondary cortex, light brown
cells.

e Cortex: Simple or compound cortex cells
round with intercellular spaces, filled with
starch grains.

e Phloem: Small, polygonal and thin walled,
well developed with phloem fibres, lignified
with pointed ends and narrow lumen, yellow
contents absent.

e Cambium: Single-layered, tangentially
elongated.

e Xylem: Light yellow to whitish, xylem
vessels arranged in single or radial rows
with a length of 190.87um, width 67.09um,
and wall thickness 5.6um, fibres had a
length of 318.71um, width of 30.09um and
wall thickness 4.32um, tracheids are also
filled with starch grains, medullary rays are
narrow.
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Medullary ray: Single to multilayered
loaded with simple to compound starch
grains, radially elongated cells absent.

B. Powder (root)

Fragments of thin walled parenchyma cells with
simple starch grains, spiral to helical elongated

xylem vessels,

phloem fibers, simple to

compounded starch grains, cork cells.”’

C. Leaves

Dicotyledonous organization, irregular in shape.

Lamina: One palisade layer, two to three
spongy layers.

Mesophyll: Idioblast cells were occasionally
found in intercellular spaces containing
lesser amount of tannins than P.indica.

Vascular bundles: horizontal.

Trichomes: not found an exception to that
of P.indica which contains non-glandular
trichomes in the outermost layer of stems.?®

Traditional Uses

Africa: Cold infusion of the root is used for
influenza and black water fever.?

Nepal: as anti-viral medicine.*

Phytochemistry

East Africa: Paste of powdered root or the
root sap is used for tattooing by  different
tribes.?

Zimbabwe: Plumbago zeylanica root is
cooked with meat in soups as an
aphrodisiac. Bark used to stop bleeding, cure
baldness and treat diarrheas.®

Ethiopia: Powdered bark, root or leaves are
used to treat gonorrhea, syphilis,
tuberculosis, rheumatic pain, and swelling.*

Tanzania: Roots and bark mixed with
poisonous insects are burned and ashes
applied to incision as a cure for tumors. In
water are used as ear drops to treat
carache.®

Nigeria: Roots powered with vegetable oil
are applied to rheumatic swellings.*

Madagascar: Roots applied a vesicant.*?

Mauritius& Rodriguez: Root decoction is
used to treat diarrhea and dyspepsia.*?

India: against fever, malaria, diarrhea, piles
and skin diseases. In Assam for family
planning and birth control and permanent
sterilization.”®

Sl.no. Constituents Structures Reference
1. Napthoquinones
[
1.1 Plumbagin L [34]
(ljl
12 Biplumbagin . I [34]
o
H.C
1.3 3-chloroplumbagin ‘é [34]
<
o OH
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1.4 Zeylanone [3]
1.5 Chitranone O‘ “I [36]
2. Coumarins | |
2.1 Seselin [35]
i
2.2 Suberosin e ’ ‘ [37]
HC.. 5 Sy P s

HO N

2.3 Xanthyletin
0 G [36]

3. Other compounds
3.1 Bakuchiol e, I/QL [37]

L/ ]\
3.2 Bsitoserol [38]
3.3 Psoralen [39]

© Copyright reserved by IJPRS

Impact Factor = 1.0285

395



Review on Morphology, Chemical Constituents and Phytopharmacological Activities of Plumbago zeylanica Linn.

Pharmacological Activities
Anti-bacterial Activity*

The antibacterial activity of plants leaves
extracts against five different organisms of
streptococcus aureus, staphylococcus aureus,
bacillus subtiles, Pseudomonas aeruginosa,
E.coli using disc diffusion method. The anti-
bacterial activity of methanol and chloroform
extract showed positive result against the entire
organism. The methanol extract inhibit
streptococcus aureus, staphylococcus aureus,
bacillus subtiles, Pseudomonas aeruginosa,
E.coli at 10pL concentration indicated by the
zone of inhibition around the disc in the culture
plate except that the plate containing
pseudomonas aeruginosa. But in 20uL
concentration the plant showed positive results
against all the five tested samples.

Chloroform leaf extract showed anti-bacterial
activity ~ against  streptococcus ~ aureus,
staphylococcus aureus, bacillus subtiles,
Pseudomonas aeruginosa, and E.coli. Its
inhibition was moderate and lower.

The obtained results indicates both methanol
and chloroform extracts has anti-microbial
activity against organism especially methanol
extract than chloroform extract. The result
showed that the methanol extract of Plumbago
zeylanica showed more inhibitory effect than
the other plant extracts. This tends to show that
the active ingredients of plant parts are better
than extracts with methanol than chloroform.

The methanol extracts contains alkaloids,
coumarins and tannins.*® coumarins and tannins
have anti-bacterial properties.*!

Anti-fertility Activity™

Acetone and ethanolic extracts of the leaves of
Plumbago zeylanica were effective in
interrupting the estrous cycle of the rats
(p<0.05) at dose levels 200 and 400 mg/kg. The
animals exhibited prolonged diestrous stage of
the estrous cycle corresponding to a temporary
inhibition of ovulation. The anti-ovulatory
activity was reversible on discontinuation of
treatment.
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Anti-diabetic activity*

Oral administration of ethanolic root extract of
Plumbago zeylanica (100mg, 200mg/kg/p.0),
tolbutamide  (250mg/kg/p.0) increased the
activity of hexokinase and decreased the activity
of glucose-6-phosphate (p<0.001) in
streptozotocin in treated diabetic rats.

Hepatoprotective Activity*

Hepatoprotective activity of aerial parts of
Plumbago zeylanica Linn against carbon
tetrachloride induced hepatotoxicity in rats. Rats
treated with CCl, showed a significant hepatic
damage** as observed from elevated serum level
of hepato specific enzymes as well as severe
alteration in different liver parameters SGPT,
SGOT, ALP and total bilirubin in serum were
increased in carbon tetrachloride intoxication
control animals. Treatment with the methanolic
extracts of Plumbago zeylanica caused
significant protection against CCl,; induced
increased in serum enzymes level and bilirubin
in a dose responsible manner. The degree of
protection observed much with higher dose of
the extract (70 mg/kg).

The triterpenes and steroids found in Plumbago
zeylanica were effective against Paracetamol-
induced hepatic toxicity. The blood sample
taken from animals treated with petroleum ether
root extract of the plant at the dose 300 mg/kg
body weight has a significant protection against
Paracetamol-induced hepato cellular injury.™

Larvicidal Activity®

Patil et al., (2010) studied the methanolic extract
of Plumbago zeylanica roots possess Larvicidal
activities against two mosquito species, Aedes
aegypti and anopheles stephensi was found to
be 169.61+7.99 mg/lit and 222.34+8.65 mg/lit.

Immunosuppressive*®

The aqueous root extract of Plumbago zeylanica
(Img) with ovalbumin (10ug i.p.) exhibited the
significant suppression of ovalbumin specific
IgG antibody response (0.025 O.D at 4nm) in
BALB/c mice determined by the enzyme-linked
immunosorbent assay (ELISA) with dilution
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factor 1:400 for 56 days (p<0.05). The extract (2
mg) with ovalbumin (10ug i.p.) also suppressed
the anti-ovalbumin antibody response in dose
dependent manner (0.3 O.D at 490nm).

Anti-oxidant Activity*’

Nile et al., (2010) studied the isolation and
spectral data foe new flavonoid 2-(2, 4-
Dihydroxy-phenyl)-3, 6, 8 trinydroxy chromen-
4-one from the roots of Plumbago zeylanica
were determined and the antioxidant activity
was studied by free radical scavenging and
superoxide radical scavenging methods. The
antioxidant activity by DPPH was found to be
96pg/ml and by NBT as 4.6ug/ml which were
greater than that of standard by DPPH and
10pg/ml by NBT assay.

Blood Coagulation Profile Activity*®

Vijaykumar et al., (2006) founded that the
structure of active principal of the plant is
similar to that of vitamin K. The plant extract
(2mg/kg body weight) and napthoquinones
(2mg/kg body weight) given to individual
groups were screened for its effect on bleeding
time, clotting time, prothrombin time, platelet
count and platelet adhesion in albino rats 1-day,
15-day, 31-day treatment. The platelet adhesion
was significant decreased after plant extract and
napthoquinones treated animals in both with and
without blood volume reduction after 15™ as
well as 31% day. Even at a dosage level (2mg/kg
body weight), the chronic P.zeylanica
administration prolongs the bleeding time by
altering  platelet adhesiveness and the

coagulation.
Anti-Allergic Activity*®

Dai et al., (2004) studied that the 70% ethanol
extract of Plumbago zeylanica stems show
ability to inhibit mast cell-dependent immediate
allergic reaction. This is evidenced by the fact
that the extract could inhibit systemic
anaphylactic shock induced by compound 48/80
in mice, reduced homologous passive cutaneous
anaphylaxis and skin reaction induced by
histamine or serotonin in rats. In vitro, the
extract could reduce histamine release from rat
peritoneal mast cells caused by compound 48/80
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and antigen. It also markedly increased
intracellular c AMP contents of rat mast cells.

Anti-Cancer Activity™

Hiradeve et al., (2010) studied the anticancer
evaluation property of Plumbago zeylanica L.
leaves against Ehrlich Ascites carcinoma was
done in animal model.

Administration of the ethanolic extract of the
leaves at concentration 200mg/kg reduced the
tumor volume (3.42+0.082), packed cell volume
(1.05+0.092) and viable tumor cell count %10’
cellssml (4.85£0.23) in a dose dependent
manner.

Memory-Inducing Activity®

Mittal et al., (2010) studied the effect of
P.zeylanica roots were employed on
scopolamine induced amnesia for learning and
memory of mice. The chloroform extract of
plant at a dose 200mg/kg has showed promising
enhancing effect in mice. The extract
significantly reverses the amnesia induced by
scopolamine (0.4mg/kg i.p.).

Anti-Fungal Activity™

Plumbagin, the chief constituent found in the
plant, at the concentration of 100ug inhibits the
growth of fungal pathogens viz., cladosporium
cladosporioides (28.2 cm?), Alternaria tunis
(12.5cm?), Botrydiplodia theobromae (12.5
cm?),  Aspergillusniger (125  cm?),
Fusariumoxysporum (7.1 cm?), colletotrichum
gloeosporioides (5.4 cm?) and cercospora
nicotinae (5.3 cm?).

Abortifacient Activity™

Devarsh et al., (1991) studied that the treatment
with powered root of P.zeylanica during the first
7 days of pregnancy resulted in per implantation
loss together with loss of uterine of uterine
proteins of 13,000; 19,000 and 26,000 and
75,000 Da molecular weights. For those given
root from day 6 to 17 of pregnancy proteins of
molecular weights 55,000 and 65,000 Da was
absent. This shows those proteins of 13,000;
19,000; and 75,000 Da influence implantation
while those of 55,000 and 65,000 Da are
required for maintenance of pregnancy.
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Lipid Metabolism Activity™

It is reported that Plumbagin reduce serum
cholesterol and LDL-cholesterol by 53%-86%
and 61%-91% respectively; lower
cholesterol/phospholipids ration by 45.8%j;
elevate decreased HDL-cholesterol significantly
in rabbits. It was also observed that plumbagin
could prevent accumulation of cholesterol and
triglycerides in liver and aorta and regressed
atheroma plaques of thoracic and abdominal
aorta. The treated rabbits excreted more faecal
cholesterol and phospholipids.

CONCLUSION

In present review article, we briefly describe the
traditional knowledge, pharmacological and
therapeutic application of the plant Plumbago
zeylanica Linn as it has different class of
chemical constituent such as Plumbagin,
Coumarins, Napthoquinones and Flavonoid. It
has been used in ancient times also. So this is an
attempt to compile and document information
on different aspects of Plumbago zeylanica and

highlight the need for research and
development.
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