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Abstract

Due to intermiftent behavior, renewable energy sources can be used for storage of
sustainable electrical energy in stationary devices. Sodium ion batteries have the bright
prospect for energy storage from economic point of view because of its high abundance
in nafure. But batteries of this kind are associated with lower energy density, which
moves scientist back to Li-ion batteries. Howewver, sodium ion batteries (NalBs) with Sn
as advanced anode material mav be more suitable for energy storage with high cycling
capacity and negligible capacity loss. Anode material of NalBs highly affects the basic
characteristics of such devices such as cycling effect, capacify etc. In this account, we
deliberate recent developments in Sn based anode material of NalBs. We have
highlighted the role of Sn as anode along with the mechanism. We focused and discussed
in detail Sn-alloys which offer highest reported capacities albeit some challenges and
solution.
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Abstract

The nanotechnological expansion involves the innovation and designing of materials at
the nanoscale regime with controlled properties. Production of nanomaterials with good
erystallinity, shape control. and narrow distribution of size plays a significant role in QD-
based devices and applications. Various strategies ranging from simple wet chemical
methods to advanced atomic layer deposition strategies have been employed for the
production of QDs. In this chapter, a prominent and detailed discussion of conventional
techniques in addition to the up-to-date development in the synthesis of recent QDs is
given. Synthesis routes based on the microwave or ultrasonically assisted and cluster-
seed process are of great significance.
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Abstract Plastics and e-waste are major emerging problems in developad and
developing countries around the globe. Annual production of plastics is 300 million
metric tonnes and that of electronics goods is 50 million tonnes in the world. As per
latest survey, it is estimated that approximately 8.3 billion tonnes of plastic has been
produced since the early 1950s. About 60% of that plastic has ended up in either a
landfill or the natural environment. Accumulation of plastics and electronic plastics
in environment generally occurs by release of small particles from our daily chores,
that is, use of cosmetics, textile fabrics, carry bag, disposal utensils, bottled water,
mobiles, electronic gazettes, television, refrigerator, etc. Every bit of plastics and
e-waste ever made will always remain and pollute the environment. We reviewed the
overall scenario, which comprises a multitude of components with valuable mate-
rials, some containing toxic substances that can have an adverse impact on human
health. Pollutants of this kind can affect the land, water, and air. Microplastics and
e-wastes are extensively distributed in both fresh and sea water system. Once mixed
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Abstract

Water, the most important substance in our evolution, is an integral part of the
human life and health in particular. The devoid of water makes life impossible and

next to air, it is the most indispensable thing, A man can survive for a month

next to air, it is the most indispensable thing, A man can survive for a month
without food but cannot live even for 10 days without water. Every day we have to
drink; the amount of drinking water required, however, is variable and depends on
individuals, their physical condition, life cycle, and the climate. To ensure a
healthier life, it is imperative to drink water that is safe to drink. Soft drinks and
beverages, in particular, sugar-sweetened beverages became popular. But health
concerns from the use of such sugary beverages have shifted the bias to bottled
water. As the name implies, bottled water is a drinking water, packaged in either
plastic or glass containers without any added sweetener. In consideration of the
today’s life style, bottled water rendered it as a smart and healthy choice among
other drinks. Bottled water is, however, not proven to be better than tap water under
normal conditions. Rather, manufacture of bottled water may increase CO, level of’
the environment. To ease the contamination of tap water in case of poor supply and
the emergencies during natural disaster, bottled water has evolved as the best

option.

Water is packaged mainly in polyethylene terephthalate (PET) bottles, which is 100%
recyclable. The bottled water industries strongly support recycling of plastic bottles
but due to unawareness among public, only a small fraction of the total bottles are
recycled and the rest is dumped either in land or water, which create several
environmental issues. Energy consumption during the manufacturing of bottles
and their packaging, transportation are also important factors to be considered to

avoid environmental risks. Extensive use of bottled water may be avoided to move a
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Abstract
Mankind has potentially exploited the geological components of nature by hoarding its

elements. The financial prominence of the world's nations are implicitly influenced by the
valuable potential reserves they may contain. Technological evolution in industrialization and
its symbiotic utilization many times has led to an ecological imbalance in nature. As we are
presently living in the midst of a global pandemic, the protection of nature should be our

most important goal.

The overlapping fields of geology, mining, geochemistry, soil sciences, hydrology, ecology,
biotechnology, and microbiology with environmental toxicology facilitate the demand for
conceptualizing and developing new models for bioremediation and biostimulation. The
aforesaid interdisciplinary reinforcement delivers a remarkable solution to resolve the
complexities of safeguarding the Earth by biostimulated, bioremediation philosophies aided
by natural biosurfactants. Biological intercepts explore and utilize microbial communities

using their biochemical components to offload environmental contaminants.
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Summary

Water, one of the essential elements in the nature under a great threat, with pollutants
treasured in it generates noxious suffocations with the raise in contaminants globally. It
is time we wake up. Fabrication of innovative nanomaterials with unique models and
approaches, deliver versatilities in overcoming the drawbacks installed in earlier
protocols for a full-scale utilisation in the environmental pitch. Functionalization of
nanoscales provides a promising note, when employed in remediation applicational
functions for environmental system. Protection of as-synthesized nano scaled material by
casing a suitable layer of organics/inorganics on their core surface by functionalization
modules enhances the functionalities.

Functionalized nanomaterials supported with nanocatalyst have been proven for their
high selectivity and controlled sensitivity over the target samples in water management.
Nano-adsorbents, nano-membranes and nanocatalysts are commendably employed for
attacking and eliminating the pollutant from the resourceful water sectors either in
surface or in sub-surface. Functionalized nanocatalysts like electrocatalyst, photocatalyst,
electro-Fenton catalyst, Fenton-based catalyst, and oxidants (chemical) by versatile
processes have revealed their potentialities in getting rid of biological, organic and/or
inorganic toxicants from water bodies that might lead to painful health issues.
Functionalized nanocatalytic materials for remediation of water resources will be mainly
focused in the segments to come.
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Chapter - 4

Pharmacological Significance of Andrographis paniculata

Anil Kumar and Rajeshwari Prabha Lahare

Abstract

Andrographis paniculata is an important medicinal plant of
Acanthaceae family and has widely known for its pharmacological
applications in Homeopathic, Ayurvedic, Chinese, Unani and traditional
systems of medicines. The plant is commercially grown throughout the
world such as India, Pakistan, Shri Lanka, China, South Asia and South
Africa due to its high demand in industries for medicinal purposes.
Terpenoids and flavonoids are the main phytoconstituents of the plant found
mainly in leaves and roots parts. Plant is well known for its vast
pharmacological properties such as anti-malarial, immune stimulatory, anti-
diarrheal, anti-thrombotic, anti-diabetic, anti-pyretic, anti-hyperlipidemic,
anti-venom, antiprotozoal, anti-viral, anti-oxidant, cardio-protective, gastro-
protective, analgesic, anti-cancer, anti-fungal, anti-HIV, anti-diarrheal, and
anti-hypertensive activities. The main objective of present chapter is to sum
up its pharmacological potential, traditional knowledge and clinical studies
of plant.

Keywords: Andrographis paniculata, Acanthaceae, pharmacological
applications, terpenoids, flavonoids

1. Introduction

Medicinal plants and plant derived drugs are the alternative medicine
and extensively used for centuries to cure various ailments. Around the
world about 80,000 plant species have been identified and used as medicinal
plant . In modern times plants play significant role and belief is that they
have vast potential for treatment of diseases and they are supposed to be safe
in use, effective, and simple with no or lesser side effects. Andrographis
paniculata (Burm. f.) Nees is a multipurpose medicinal plant belonging to
family Acanthaceae 2. The whole parts of plant are bitter in taste and due to
its bitterness property, it is commonly known as “King of Bitter”. The other
vernacular names of the plant include Kalmegh, Kirayat, Bhui neem,
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Chirata, Mahatikta, Hempedu Bumi, Vubati, Chiorta, Nilavembu, etc. In
tropical Asian countries the genus Andrographis contains 28 species [
whereas in India it contains 21 species in which Andrographis paniculata
was one of them [, It has been reported that the plant is grown in different
habitats e.g. dry and wet lands, plains, slopes, waste lands, sea shores, and
hill slopes Bl It is a kharif crop cultivated in the rainy phase of summer
season. The crop is commercially cultivated in all types of soil having fair
amount of organic matter 1 and having high demand in terms of
pharmaceutical industries, nutritional values, food supplements, food
preservatives and it also promotes growth and health of livestock. It has been
reported that the plant is beneficial for removal of toxins from the body,
lowering body temperature, prevent respiratory infections and also act as
antidote against poison . Traditionally in Asian countries the plant is used
as immune booster to treat fever, herpes, sore throat, and infections in
gastrointestinal and respiratory tract as reported by Wangboonskul et al. [']
In Asia and Europe the whole plant, leaves and roots were used for folklore
remedy 1. The WHO has noticed that the herb Andrographis paniculata is
widely used in Asia for cure of fever, herpes, diarrhea, inflammation,
respiratory infection, throat sour, and various other infections 1. According
to Unani system of medicine, the plant is regarded as emollient, aperient,
anti-inflammatory, astringent, carminative, diuretic, gastric and liver tonic,
anthelmintic %, Flowering of plant begins with the onset of monsoon; plant
grows with moderate temperature after the end of monsoon. During
flowering andrographolide the active compound is highly accumulated in
leaves. During monsoon season the crop yields 3.5 to 4 tones/ha of dried
plant. It has been reported that highest concentration of andrographolide was
found in the sample harvested after 110 days of cultivation followed by that
just before flowering stage (130 days) [*3. Highest yield of diterpenoid
lactones was obtained in the plant at 110-120 days old just before the
blooming season > 2 It has been reported that Andrographis contributes
several species such as A. paniculata, A. beddomei, A. elongata, A.
echioides, A. affinis, A. alata, A. glandulosa, A. lineata, A. ovata and A.
serpyllifolia among these species only few having medicinal values used
extensively in Naturopathy, Ayurveda, Homeopathy, Amchi, Modern, Unani
and Siddha medicine systems [*31,

2. Taxonomy of the plant
Kingdom: Plantae, Plants

Sub Kingdom: Tracheobionta, Vascular plants
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Super Division: Spermatophyta, Seed plants

Division: Angiosperms

Class: Dicotyledonae

Sub class: Gamopetalae

Series: Bicarpellate

Order: Personales

Tribe: Justicia

Family: Acanthaceae

Genus: Andrographis

Species: Andrographis paniculata (Burm. f) Nees [@

3. Geographical distribution

The plant is distributed widely in different edaphic zones and phyto
geographical regions of America, China, West Indies and Christmas Island
1141 1t is distributed in Southern and South eastern Asian including India, Sri
Lanka, Java, Indonesia Pakistan and widely cultivated in India, Brunei,
Thailand, Indonesia, China, West Indies such as Jamaica, Barbados and
Bahamas, Hong Kong and the South Western Nigeria and America [,
Alagesaboopathi®® reported that in India the plant cultivated widely in plains
of all-over South India and from Himachal Pradesh to Assam and Mizoram
at altitudes ranging from 10m to 1400m. The Andrographis species known
as “Periyanagai” such as A. alata (Vahl) Nees, A. lineate wallich ex Nees, A.
echioides Nees are grown widely in South West India, Tamil Nadu, Kerala,
Andhra Pradesh and Sri Lanka at altitudes from 1025 m to 2500m. In India
the plant is found in the states of Chhattisgarh, Orissa, Bihar, Madhya
Pradesh, Maharashtra, Assam, West Bengal, Tamil Nadu, Uttar Pradesh,
Kerala, and Karnataka. In Madhya Pradesh Balaghat district the whole parts
of the plant is used in treatment of malaria and chikungunya 161,

4. Morphology

Andrographis paniculata (Acanthaceae family) is annual, erect,
branched, herbaceous dicotyledonous flowering plant and distributed mostly
in moist, shady areas with at a height of 30-110cm. The leaves of the plant
are 2-12cm long, 1-3cm width having entire margin, simple glabrous,
arrangement of leaves is lanceolate and shape is acute, pinnate apex with
entire margin. Flowers are perfect, zygomorphic, bracts, white in color with
rose purple spot on the petals and inflorescence is 10-30mm long panicle is
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terminal and axillaries with small bract and short pedicle. The flowers
having 5 sepals, corolla tubes are narrow white with yellow top, about 6 mm
long, stamens 2, ovary superior with style exerted. Seed are yellowish brown
in color, shape is sub quadrate, numerous and capsule of the herb is linear-
oblong, acute at both ends, size is 1.9cm x 0.3cm erect, 1-2 cm long and
seeds are very small. Flowering and fruiting period of the plant is December
to April 1. The total chromosome number in A. paniculata is 25 in
gametophytic and 50 in sporophyte count 181 (Fig1) represents A. paniculata.

Fig 1: Picture showing Andrographis paniculata
5. Phytoconstituents

Several secondary metabolites are present in Andrographis paniculata
such as terpenoids, flavonoids, steroids, alkaloids, tannins, cardiac glycoside,
phenol and saponin compounds which exhibits broad range of
pharmacological properties. Duke 9 reported presence of alkaloids,
flavonoids, tannins, and phenolic compounds in A. paniculata. Chen and
Jiang % reported presence of flavones, lactones and andrographolide in
aqueous extract of A. paniculata. Andrographolide is a major labdane
diterpenoid constituents of A. paniculata and isolated first time by Gorter 2
in its pure form and characterize by x-ray crystallographic method. It has
been reported that andrographolide has a-alkylidene and y-butyrolactone,
two olefin bonds at C-8 and C-12 and three -OH at C-3, C-19 and C-14 22,
Andrographolide is trihydroxy lactone has the molecular formula of
C20H3005 exhibits anti-inflammatory activity 2. The melting point of
andrographolide is 228-230 °C and the ultraviolet spectrum A max in ethanol
is 223 nm. Fujita et al. I isolated neoandrographolide, andrographolide, 14-
deoxyandrographolide and three diterpenoids which were andropanoside,
andrograpanin, 14-deoxy-12-methoxyandrographolide. The plant contains
12-deoxyandrographolide,  neoandrographolide, and andrographanin
andrographinnes A, B, C, D & E 1, Thin layer chromatography and column
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chromatography was used to isolate four xanthones (3, 7, 8-trimethoxy-1-
hydroxy-xanthone 1, 8-dihydroxy-3, 7-dimethoxy-xanthone, 1,2-dihydroxy-
6,8-dimethoxyxanthone and 4,8-dihydroxy-2,7-dimethoxy-xanthone) from
the root part of the plant and were characterized by mass and nuclear
magnetic resonance spectroscopic methods and infrared radiation [26],
Different solvents were used for extraction of bioactive compound such as
hexane, acetone, acetone-water, methanol, ethanol, chloroform and
dichloromethane from the aerial parts, whole plant, stems, leaves and roots.
The compound andrographolide was found soluble in ethanol, methanol,
acetic acid, pyridine, but slightly dissolved in ether and water. The plant
contains more than 55 Ent-labdane diterpenoids, 8 quinic acids, 30
flavonoids, 4 xanthones and 5 noriridoids namely andrographidoids A, B, C,
D, and E @, It has been reported that nearby 20 diterpenoids and 10
flavonoids have been reported from A. paniculata 81, Studies suggested that
in leaves andrographolide is present in high quantity where as in seeds it was
found in low quantity 1. The plant contains 4% of andrographolide
(C20H300s) the major diterpenoid and its concentration in crude extract was
found 0.8-1.2% and 0.5-6% %, Observation showed that the highest yield of
diterpenoid lactones was obtained just before the blooming season or when
the plant is 110-120 days old [ 2%, A, paniculata contains glucosides;
neoandrographolide, panaculoside, andrographolide, andrographonin,
flavonoids, apigenin 7-4-dimethyl ether, panicalin, diterpenoids; 14-deoxy-
11-oxo-andrographolide, 14-deoxyandrographolide, 14-deoxy-11, 12-
didehydroandrograholide. The aerial parts of the plant contains several
chemical compounds of medicinal importance viz. 5-hydroxy-7,8-
dimethoxyflavone, p-sitosterol, glucoside, carcrol, myristic acids,
chlorogenic, andrographolide, panicolide, eugenol, 5-hydroxy-7,8-
dimethoxyflavone,5-hydroxy-3,7,8, 2’-tetramethoxy flavone, hentriacontane,
dicaffeoylquinic acids, 7-o-methylwogonin, apigenin-7,4’-di-omethylether,
tritriacontane, andrographiside, 3-14-dideoxyandrographolide, 19 oxide, B-
hydroxy-8(17), 12-labadien-16, 15-olide-3 B, The five nori iridoids viz.
andrographolide A-E along with curvifloruside was isolated from the roots
of the plant B2, It has been reported that the compound neoandrographolide
showed anti-hepatotoxic and anti-inflammatory properties. 14-deoxy-11, 12-
didehydroandrographo-lide and 14-deoxyandrographolide possess anti-
hepatotoxic, immune stimulatory and anti-atherosclerotic activity. Two
flavonoid compounds were isolated from the whole part of the plant 5, 7, 2°,
3’-tetramethoxyflavanone and 5-hydroxy-7, 2’, 3’-trimethoxyflavone and
these active molecules of the plant exhibit various therapeutic property like
anti-inflammatory, anti-cancerous, immune modulator, anti-hepatotoxic,

Page | 47



anti-atherosclerotic, anti-hyperglycemic, anti-infections effect and anti-
oxidant @3, The two main compound flavonoids and diterpenoids (which
contain hydroxyl, o, p unsaturated-Y lactone, and exomethylene groups in

their chemical structures) from Andrographis paniculata 4. Fig 2 represents
structures of bioactive components of the plant.
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Fig 2: Structures of some bioactive compounds from Andrographis paniculata
6. Biosynthesis of secondary metabolites

Secondary metabolites play important role as they are non-essential to
growth and development of plant but contribute plant survival under adverse
condition. The secondary metabolites have important ecological role e.g. in
defense mechanism against predators and as sexual attractants for pollinating
insects %3, Secondary metabolites are classified into terpenoids, phenolics
and alkaloids whereas tannins, glycoside and saponins are part of them
according to their structure %61, The most common pathways taken for
biosynthesis of secondary metabolites are shikimic acid pathways for
phenols, tannins and aromatic alkaloids, malonate pathways for phenols and
alkaloids, pentose phosphate pathways for glycosides, polysaccharides and
mevalonic acid for terpenes, steroids and alkaloids. The components used for
biosynthesis of secondary metabolites are derived from acetyl CoA,
mevalonic acid, shikimic acid and 1-deoxylulose-5-phosphate 7,
Terpenoids are polymeric isoprene derivatives and synthesized from acetate
via mevalonic acid pathway and constitute large family of phytoconstituent.
Methyl-D-erythritol 4-phosphate pathway (MEP) and Mevalonate Pathway
(MVP) are the major pathway for the synthesis of a number of biological
compounds 8. The synthesis of andrographolide is increased by the
exogenous use of (31.25%) Jasmonic acid (JA) and (56.1%) Gibberellic acid
(GA3) 9,
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7. Pharmacological significance

Andrographis paniculata is well known for its pharmacological and
biological activities. The leaves and roots of A. paniculata are generally used
for medicinal purpose for the treatment of dysentery, convalescence after
fever and gaseous distention [* 41, Tannins are biologically active against
Staphylococcus aureus, Salmonella paratyphi, E. coli, and Candida albicans
121, Flavonoids are known as nature biological response modifier because it
modifies the body reaction to virus and allergies and showed their anti-
inflammatory, anti-microbial, anti-allergic and anti-cancer activities®. It has
been reported that to treat diseases like malaria, pain killers and managing
heart diseases alkaloids are being used [“4. Glycosides are the non-volatile
compound and lack fragrance, cleavage of glycosidic bond yields aglycone
which is volatile and fragrant. It has been reported that glycosides are used in
plant protection against insects, microorganisms and herbivores 1. Steroids
are the important compounds used as herbal medicines, nutrition and
cosmetics. Plant steroids are important for their microbial activities. In
pharmacy steroids are important due to their role in sex hormones [l
Saponin is mild detergent used to stain intracellular histochemical and also
used to allow antibody access in intracellular proteins. Antioxidant activity
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of the plant is due to the presence of phenols which are low molecular
weight secondary metabolites which comprises a largest group of phyto
compounds 7. The microbial growth should be inhibited at a low tannin
concentration that acts as antifungal agent but at high concentration it
coagulates protoplasm of microorganism 8. Among the phytoconstituents,
phenols showed anti-oxidant activity whereas flavonoids showed anti-
allergic, anti-inflammatory, anti-microbial and anti-cancer activities [,
Table 1 represents the phytocompounds of A. paniculata and their
pharmacological properties.

Table 1: Phytoconstituents and pharmacological application of A. paniculata

Phytoconstituents Biological activities

Antibacterial I %3, Antioxidant 2%, Antidiabetic [ %4,
Antipyretic 1197 1381 - Anticancer [12% 92 1371 Antiviral (6%
Antihelmenthic 361 Anticancer [12 84 921 Antihepatitis C
Andrographolide virus 1351 Anti HIV [0 Antidiarrhoeal [1331  Anti-
inflammatory 8% 23 8. 81 Hepatoprotective [102 134
Antimalarial %, Common cold %9, Cardiovascular [*],
Antifertility 24, Antivenom [129],

Antipyretic 105 11 Anti-inflammatory [,

14-deoxy andrographolide Cardiovascular [1981 Anticancer [129]

Antioxidant %%, Anti-inflammatory [, Antidiarrheal [133]

Neoandrographolide Antipyretic [171 Antiviral [6], Hepatoprotective [132

Deoxyandrographolide |Anti-inflammatory 89, Antipyretic [107]

Andrographiside Hepatoprotective 1%

5-hydroxy-7,8-dimethoxy | Antimalarial %%, Antiprotozoal [67-52 73. 741 Anti-HIV [100]
flavones

Dehydroandrographolide |Antipyretic

Andrograpanin Anti-HIV [100]

1,2-dihydroxy-6,8-  |Anti-malarial [
dimethoxy-xanthane

Bis- andrographolide  |Anti-HIV [200]

14-deoxy-11,12- Antiviral [ Antipyretic 31, Anticancer [,
didehydroandrographolide|Cardiovascular (1301081 Anti-H[\/ [100. 65,

Besides, some major pharmacological significance has been illustrated as follows---
7.1 Antibacterial activity

Nowadays, bacterial resistance becomes a serious problem so that it is
necessary to search for new drugs as antibacterial agent. It has been reported
that the natural products isolated from medicinal plants play the major
source of antibacterial agent used for treatment of various disease [,
Hexane, chloroform and methanol extract of Andrographis paniculata and
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andrographolide showed antibacterial activity against both gram negative
and gram-positive microorganism B, The ethanol extract of A. paniculata
showed inhibitory activity against gram positive and gram-negative bacteria
15211t has been studied that the ethanolic extract and andrographolide
compound showed neither bacteriostatic nor bactericidal action against
Pseudomonas aeruginosa, Salmonella typhimurium, Escherichia coli,
Shigella sonnei, Staphylococcus aureus, Streptococcus pneumoniae,
Streptococcus pyogenes, Legionella pneumophila but it exhibited
bacteriostatic activity against Legionella pneumophila and Bordetella
pertussis 31, The extracts of A. paniculata showed antibacterial activity at
different concentration i.e. 1000, 500, 250ug/disc against skin disease [,
The ethanol leaf extract exhibits antibacterial activity against Escherichia
coli, Klebsiella pneumoniae, Proteus vulgaris and Streptococcus pneumonia
by using disc diffusion method %, Leaves and stems of A. paniculata
extract isolated in petroleum ether, acetone, and chloroform and showed
antimicrobial potential against Enterococcus faecalis, Streptococcus
pyogenes, Klebsiella pneumonia and Proteus vulgarism €1, The aqueous leaf
extracts of A. paniculata possess antibacterial activity against gram positive
bacteria i.e. Bacillus subtilis and Streptococcus aureus 71 It has been
investigated that the plant A. paniculata serves as an antimicrobial agent
against pathogenic microorganism [58. 9. 60, 611,

7.2 Anti-malarial activity

Malaria is an endemic disease caused by Plasmodium a protozoon and
widespread in tropical and sub-tropical countries affecting a large number of
populations. Najib et al. %2 found that within 24 hours the growth of malaria
parasite was reduced with 0.05mg/ml of chloroform extract of Andrographis
paniculata whereas 2.5mg/ml of methanolic extract was used to inhibit the
growth at 48 hours. It has been reported that 1-8-dihydroxy-3,7-
dimethoxyxanthone,1,2,-dihydroxy-6,8-dimethoxyxanthone,4,8-dihydroxy-
2,7-dimethoxy-xanthone and 3,7,8-trimethoxy-1-hydroxy-xanthon present in
roots of Andrographis paniculata showed anti-malarial activity against
Plasmodium falciparum and Plasmodium berghei [, Nowadays,
Plasmodium falciparum acquires resistance against some of the commonly
used anti-malarial drugs like mefloguine, chloroguine, mepacrine,
primaquine, sulphadoxine, pyrimethamine 4. Dua et al. [ studied that
(4pg) of 1, 2-dihydroxy-6,8-dimethoxy-xanthane obtained from A.
paniculata showed anti-plasmodial activity against P. falciparum. The
methanolic extract of A. paniculata was used to reduce the multiplication of
P. falciparum 8. The anti-malarial activity was observed against
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Plasmodium berghei and P. falciparum due to the presence of antioxidant
enzyme in the former and xanthones in the latter having potential for
reactivation of superoxide dismutase in A. paniculata 57, Goel et al. %8 have
examined antiprotozoal activity against Trypanosoma brucei, Trypanosoma
cruzi and Leishmania infantum from xanthones extracted from the roots of A.
paniculata and did not found any promising effect up to pharmacological
significance. It has been reported that andrographolide and 5-hydroxy-7, 8-
dimethoxy flavones showed antimalarial activity against Plasmodium
berghei and demonstrated that andrographolide (53.9£3.1%) showed better
inhibition than 5-hydroxy-7, 8-dimethoxy flavones (15.4+2.9%) 9. Due to
reactivation of one of the key antioxidant enzyme superoxide dismutase, it
has been reported that P. berghei the causative agent of malaria was
inhibited by A. paniculata extract [, Studies suggested that A. paniculata
showed antimalarial activity against P. falciparum "1, A. paniculata along
with Goniothalamus scortechinii and Aralidium pinnatifidum showed anti-
malarial activity against P. falciparum as evaluated by lactate dehydrogenase
assay whereas all the extracts exhibited the growth inhibitory action against
malaria parasite 2. Xanthones isolated from the roots of A. paniculata
showed anti-malarial activity " and antiprotozoal activity against T. brucei,
T. cruzi and Leishmania infantum 741,

7.3 Antioxidant activity

Free radicals are harmful for cells as they disturb the major metabolic
pathways and damage cells and tissues. Antioxidant property of plant is
attributed by high content of flavonoid and phenol. Andrographolide reduces
the neutrophil count in rat by inducing the ROS production %1, The aqueous,
methanolic and ethanolic extract of Andrographis paniculata was reported as
having antioxidant property [”®l. The hydroxyl radical scavenging activity is
more effective in the leaf extract of A. paniculata [®l. It has been reported
that the aqueous extract of A. paniculata enhance the activities of catalase,
superoxide dismutase and glutathione S-transferase enzymes and reduces
lactate dehydrogenase enzyme activity [/, A. paniculata extract act as
antioxidant and are able to remove free radicals and prevent cell damages
and stress responsible for many degenerative disorders 781, The antioxidant
activity in A. paniculata was found effective in reactivation of enzyme
superoxide dismutase and its activity was examined by DPPH radical
scavenging assay and confirmed by total reducing capacity "1,
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7.4 Anti-inflammatory activity

In folk medicine Andrographis paniculata bioactive components e.g.
andrographolide, neoandrographolide, deoxyandrographolide were used
reduce inflammation. Andrographolide prevents the production of oxygen
radical by human neutrophils and inhibits COX-2 expression in human
fibroblast cells ., The andrographolide and its derivatives showed anti-
inflammatory effects against dimethylbenzene-induced ear edema due to
inhibition of NO and PGE2 production in mice [, The active components
of A. paniculata e.g. andrographolide, neoandrographolide, deoxy-
andrographolide were used for lowering inflammation in folk medicine [,
Andrographolide have anti-inflammatory activity, it inhibits the neutrophil
adhesion or transmigration reaction through suppression of Mac-1 up
regulation 83, In mice the crude extract of plant and andrographolide can
induce cell differentiation in myeloid leukemia cell 4, The compound
andrographolide possess an anti-inflammatory activity and it induces the
expression of nitric oxide synthesis by inhibiting the protein synthesis
activity 1. It has been reported that in rats the chloroform extract of A.
paniculata stem showed anti-inflammatory activity in hind paw oedemic
model for acute inflammation [, Concentration dependent anti-
inflammatory  activity =~ was recorded for  diterpene lactones,
neoandrographolide the isolated compounds from the methanol extract of A.
paniculata 7. It has been reported that in vitro and in vivo anti-
inflammatory effects of andrographolide, where the release of inflammatory
cytokines was inhibited by andrographolide 8. Andrographolide is used as
an alternative medicine in the treatment of autoimmune disease as it exhibits
anti-inflammatory effects [, Neoandrographolide showed in vivo and in
vitro anti-inflammatory activities where administration of dimethyl benzene
in mice showed significant reduction of ear edema %,

7.5 Anti-cancer activity

Cancer is also treated by herbal medicinal plants. The cell growth is
inhibited by andrographolide and the EGFR (epidermal growth factor
receptor) and TfR (transferring receptor) are also affected by
andrographolide. Andrographolide possess anticancer activity [, IL-6
played a key role in inflammatory response which results in activation of
androgen receptor, growth and differentiation of cell and development of
prostate cancer. The diterpene lactone, andrographolide isolated from
Andrographis paniculata is used to inhibit expression of IL-6 and
suppression of signals mediated by IL-6 4. The andrographolide increases
the expression of CYP1A1 mRNA [%3],
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7.6 Hypoglycemic activity

It has been reported that in rabbits the aqueous extract of Andrographis
paniculata is helpful in lowering hyperglycemia after glucose administration
in which the absorption of glucose was inhibited by A. paniculata 4,
Investigation showed that the aqueous extract of A. paniculata was effective
in lowering hyperglycemia in rats 1, The aqueous extract of A. paniculata
showed antidiabetic activity [ %I, The ethanol leaf extract having capacity
to lower hyperglycemia along with oxidative stress and also concluded that
andrographolide is active compound to lower down sugar level [l It has
been also investigated that the diabetes mellitus induced by streptozotocin
gets lowered by the oral intake of A. paniculata 71, Wibudi et al. [*® have
also confirmed antidiabetic property of the plant.

7.7 Anti-HIV activity

The anti-HIV activity was found in crude extract of Andrographis
paniculata in H9 cell line . It has been reported that anti-HIV activity is
exhibited by seven compounds isolated from methanol and hexane extract of
A. paniculata i.e. andrographolide, andrograpanin, bis-andrographolide, 14-
deoxy-11, 12-didehydro-andrographolide, 5-hydroxy-7,8-dimethoxy-
flavone,5-hydroxy-7,8-dimethoxyflavonone,14-deoxyandrographolide 109,
In a clinical trial it has been investigated that in 13 HIV patients the cell
cycle regulation in HIV1 infected individuals was inhibited by
andrographolide by raising the level of (CD4+) lymphocyte [10%,

7.8 Hepatoprotective activity

Andrographolide exhibits hepatoprotective activity. It has been
investigated that the liver damages induced by carbon tetrachloride in rats
and mice were treated by andrographolide extracted from leaf of
Andrographis paniculata and found positive result %21, Among 26 different
formulations, A. paniculata was one of them used in ayurvedic medicine for
treatment of liver disorders. The hepatoprotective activity was observed in
mice when treated with tert-butyl hydroperoxide or carbon tetra chloride!®*
The diterpenoids and andrographolide showed efficient choleretic potential
for treating liver disorders in rats such as hepatitis and also damages induced
by carbon tetrachloride, galactosamine and paracetamol [102 1041,

7.9 Anti-pyretic activity

In folk medicine Andrographis paniculata is used for lowering body
temperature in many Asian countries. The aqueous extract of A. paniculata
was used for reducing the body temperature and elongation of
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pentobarbitone-induced sleeping time 1%, It has been reported that ethanol
extract of A. paniculata (2.5gm) showed antipyretic effects on rabbits which
was as effective as (300mg/kg) aspirin 1%, In China, it has been investigated
that the active ingredients such as andrographolide, dehydroandrographolide,
neo-andrographolide are useful to lower the body temperature in rats by
inhibiting the activity of fever inducing agents like hemolytic Streptococcus,
Pneumococcus, and 2,4 dinitrophenol 107,

7.10 Cardiovascular activity

The plant is widely recommended in cardiovascular therapy in many
parts of world. The extract of Andrographis paniculata was used for
dissolving blood clots by promoting the activation of fibrinolysis %7, The
cardiovascular activity was studied in anaesthetized rats in which the arterial
pressure and heart rate was reduced by 14-deoxyandrographolide and 14-
deoxy-11, 12-didehydroandrographolide [l The crude extract of A.
paniculata was used for lowering the risk of damage to the heart muscle
after myocardial infarction in rabbits in which the nitric oxide label is
maintained by the plant and found effective in protecting endothelial
functions %I, Observation showed that in human the platelet activating
factor (PAF) and eicosanoids are the main inflammatory mediators and the
platelet activating factor is inhibited by andrographolide [**I, The clinical
studies on rats showed anti-hyperglycemic effect of andrographolide in
streptozotocin-induced diabetic rats (113,

7.11 Psycho-pharmacological activity

The clinical and pharmacological study demonstrated that the aqueous
extract of Andrographis paniculata act as depressant in central nervous
system and showed motor in-coordination and muscle relaxant activity 42,
It has been reported that the plant extract of A. paniculata showed positive
impact for protection of neurodegeneration [*31,

7.12 Upper respiratory infections

Several authors have reported positive response of extract of
Andrographis paniculata in upper respiratory tract infections [14 1151 n
China, it has been observed that the oral administration of andrographolide
showed effective results against respiratory infection. During common cold
A. paniculata reduces the body temperature along with respiratory tract
infection [1161,

7.13 Anti-venom activity
Andrographis paniculata possess anti-venom activities and have been
also reported from different parts of the world. It has been reported that 10
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patients of viper bite were cured by taking the formulations of A. paniculata
(1171 The methanol extract of A. paniculata showed potent venom reducing
activity of Daboia russelli 8], The tribal peoples of Raigarh district of
Chhattisgarh are using the plant extract for the treatment of snake bite [19], It
has been studied that at dose quantity of 2g/kg bw A. paniculata showed
anti-venom activity against Cobra snake %%, The crude extract of A.
paniculata at the dose quantity of 1g/kg bw possess anti-scorpion venom
activity (12,

7.14 Effects on reproductive system

It has been reported that in pregnant mice abortion is induced by
administration of Andrographis paniculata in addition, it was also found that
in humans the placental chorionic trophoblastic cells were suppressed by the
activity of this herb 1?2, Clinical studies on pregnant female mice showed
failure when treated with A. paniculata mixed food during mating period
with normal male mice %I, In male albino mice spermatogenesis was
inhibited by dried leaf powder of A. paniculata and andrographolide and
several changes were observed in seminiferous tubules, epididymis, seminal
vesicle, leydig cells, and ventral prostate and coagulating glands have been
reported degenerative in nature. Thus it was confirmed that the compound
andrographolide can act as male contraceptive [*?4. A, paniculata showed
antifertility as well as pregnancy terminating activity 12,

7.15 Contradictions

The plant was classified as class2b “herb not to be taken during
pregnancy” according to botanical safety handbook [?6l, The extract of
Andrographis paniculata in higher quantity causes adverse health problems
like headache, gastric discomfort vomiting anaphylactic effects and by
reducing the blood clotting activity, platelet aggregation it induces severe
bleeding and bruising activity 271, Andrographolide causes loss of appetite,
gastric problems, and nausea on overdosing of crude extract [*%8],

8. Conclusion

Andrographis paniculata is a wonder plant with wide range of
pharmacological properties. The plant is well known for its ethnomedicinal
claims and used for treatment of various diseases such as liver toxicity,
cardiovascular disease abdominal problems, central nervous system, snake
bites, cancer, HIV, respiratory infection, viral infection, fever, diarrhea,
common cold, bacterial infections etc. The plant is not toxic but overdosing
may cause critical health problems. Besides its wider pharmaceutical uses
the drug is recommended unsafe during pregnancy. As A. paniculata is used
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for medicinal purpose for long time in acute and chronic diseases, it should
be therapeutically safe for clinical purpose. So on the basis of present text it
is essential to find out other entire group of phytocompounds and to evaluate
their pharmacokinetics and pharmacodynamics for wider application.
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- An Historical Overview of Accession of
Native States of Chhattisgarh

Dr. Anil Kumar Pandey

Head, Dept. of History,

Government V.Y.T. PG Auto, College,
Durg, Chhattisgarh

Introduction

The process of integration of princely states into Indian union was started
on 14" November 1947 with the taking charge of Nilgiri state by Orissa
Government and completed with the march of Indian army to Hyderabad on

13" September, 1948." It is on the basis of the consent of the princes being
treated as a condition precedent to their joining India that the problem of
States was being foisted on Indian leaders in reply to their demand for
independence. The problem of States was considered as a major one next to
the Hindu -Muslim problem. Fortunately, India decided to have
independence and she had it. Unfortunately, she had independence with
Hindu-Muslim Problem unsolved, the result of which was the creation of

another State.”

Nature has made India a more or less self-sufficient unit, but historical
accidents have divided her into a large number of separate political entities.’
Historically, geographically and ethno-logically, the Indian states are part
and parcel of India.’ Rulers like Chandragupta Maurya, Samudra Gupta,
Harvardhan in ancient India, and Mughal rulers from Akbar to Aurangzeb
made thier efforts to unite the whole India and bring it under single political
entity After the downfall of Mughals, the Marathas tried to establish political
unity of India but after their defeat in third battle of Panipat, the East India
Company got opportunity to bring India under British sovereignty.’ '
~ The British Empire in India presents the curious phenomenon of having
been built by the agents of the company in India. It was in the process of
ting its commercial stake in the country Clive actually laid the
undations of the British Empire in India. Warren continued the work of
ve and left the British Possession in India much larger and more secure.
ystem of subsidiary alliance, Lord Wellesley expanded the Bnt1§h
. considerably. Applying the «“Doctrine of Lapse', Lord Dalhousie
ed vast territories for the company. The Indian Rulers for the most part,
ained aloof from the 1857 movement but in certain cases
assistance to the British in suppressing it. The realization that

11
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' ‘Mahatatma Gandhi in 1930. In this paper, I have made my
humble attempt to study the colonial forest policy and laws

N two parts. In the first part, I have discussed about the forest
aws from 1865 to 1927 and its influence on tribal people and
orest dwellers. And in the second part, I have given a brief

ovinces during Civil Disobedience movement.
I

The industrial revolution influenced in a great way to the
nial forest policy in India. With the introduction and




