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ABSTRACT

Thevetia peruviana belongs to the Apocynaceae family. Thevetia peruviana is commonly found in
Asian countries, especially in India, Sri Lanka. That has been used as an anti-inflammatory, anti-
microbial, and an anti-oxidant. The paper has made an attempt in presenting a comprehensive
review of the fifteen years of extensive research conducted on this plant with respect to its
clinical significance. A wide-ranging account of its phytoconstituents, Antioxidant, Antimicrobial
and the clinical aspect are presented in this paper, In view of the many recent findings of
importance with regards to this plant. A wide range of secondary metabolites have been isolated
from this plant, exhibiting various and excessive array of biological activities. Extracts from the
various parts of Thevetia peruviana possess useful pharmacological activities. In conclusion,
Thevetia peruviana is a well studied plant of medicinal value. It has scientifically confirmed to
show anti-microbial action from the oil of the plant that contains flavonoids and thevefolin
isolated from seeds showed anti-cancer activity and cardiotonic activity. Plants also bearing
non-edible seeds have the potentials of reclaiming wasteland and do not compete with food crops
and using up of these non-conventional and non-edible feed stocks can be sustainable for
biodiesel production.
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INTRODUCTION be cultivated in wastelands. It requires

Thevetia peruviana belongs to the family
Apocynaceae & it commonly known as
Yellow oleander & Lucky nut. Thevetia
peruviana, called Manjarali in Tamil Nadu, is
a small evergreen tree (3-4 m high) cultivated
as an ornamental plant in tropical &
subtropical regions of the world, including
India, Australia and China. Fruit contains 2-4
flat gray seeds, which yields about half a litre
of oil from 1 kg of dry kernel. This plant can

minimum water when it 30 is in growing
stage. It starts flowering after 1 & a half year.
After that, it blooms thrice every year. It has
also been regarded as a rich source of
biologically active compounds such as
insecticides, fungicides & bactercides, which
shows Thevetia peruviana plant extract, have
also been reported have Anti-microbial
properties’.
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DESCRIPTION OF PLANT
PHARMACOLOGICAL
CLASSIFICATION
Botanical name Thevetia peruviana

Kingdom Plantae
Family Apocynaceae
Order Gentianales
Genus Thevetia
Species peruviana

Due to rapid population growth and economic
development, the worldwide energy demand is
constantly increasing. The energy demand is
fulfilled mainly from the conventional energy
resources like coal, petroleum and natural gas.
Recently, due to the shortage of fossil fuels
throughout the world, crude oil price increase
and contribution of these fuels to pollute the
environment, biodiesel is being attracting
increasing attention worldwide as a potential
alternative and renewable fuel for diesel
engines.”® Biodiesel, an alternative and
renewable fuel for diesel engines, consists of
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mono-alkyl esters of long chain fatty acids,
more commonly methyl esters and is typically
made from nontoxic, biological resources such
as edible and non-edible vegetable oils, animal
fats, waste cooking oils and oil from algae by
transesterification ~ with methanol*®. The
concept of biodiesel as an engine fuel dates
back to 1895 when Dr. Rudolf Diesel (1858-
1913) developed the first diesel engine with
the intention to run on vegetable oils®. He used
peanut vegetable oil to demonstrate first its
invention at the World Exhibition in Paris in
the year 1900. In 1912, Diesel said, “The use
of vegetable oils as engine fuel may seem
insignificant today. But such oils may, in the
course of time, become as important as
petroleum and coal tar products of the present
time.” This prophetic statement of Rudolf
Diesel is a reality now. It is known that
petroleum is a finite resource and that its price
tends to increase exponentially, as its reserves
decrease’.

Fig. 1: Yellow oleander fruits, seeds and kernels

The Sanskrit names for Thevetia peruviana,
found in the encyclopaedia of medicinal plants

are  Ashvaghna (31dr9T), Divyapusha
(fGeaqum), and  Haripriya (gRfo=m) °

o

Fig. 2: Parts of Thevetia peruviana having fruits, flowers, mature frui
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(Encyclopaedia of World of Medicinal Plants).
The medicinal value of this plant ranges from
the being an extreme cardiotonic agent *
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QBN 7 by

ts, buds and branches having fruits and flowers

1500



Kumar et al
CONSTITUENTS OF LEAF
Leaf extracts studied consisted of cardiac
glycosides,  sterols, iridoid  glucosides,
pentayclic triterpenes and a cardenolide. 7
known compounds that are known from fresh
uncrushed leaves they are, 1) neolupenyl
acetate, 2) 11-oxours- 12-en-28-oic acid, 3)
lupeol acetate, 4) oleanolic acid, 5) ursolic
acid, 6) stigmast-5-en-7- one, and 7) B-
sitosterol.

CONSTITUENTS OF SEED

Seeds extract’s studied consisted of
cardenolide  triglycosides  of  neriifolin,
acetylneriifolin and thevetin.
CONSTITUENTS OF FLOWER
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Its flowers showed presence of quercetin,
kaempferol and quercetin-7-0-galactoside.
CONSTITUENTS OF BARK

Bark extract showed presence of four
cardenolide glycosides, neriifolin, thevefolin,
peruvoside, and (20S) - 18, 20-
epoxydigitoxigenin a-L-thevetoside.
CONSTITUENTS OF ROOT

Root extract showed presence of iridoids,
theveside, theviridoside, and two new
glucosides theviridoside identified by Chinese
researchers namely 10-O-B- D-Glucopyranosyl
theviridoside and 3-O-B-D-Glucopyranosyl
theviridoside.
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Fig. 3: Thevetin B and Thevefolin

PLANT DISTRIBUTION

This plant is grown up in Central& South
America as well as Asian countries; India, Sri
Lanka and tropical region also. It is a small
tree, leaves are green, flowers colour is yellow
or orange Yyellow it shows like trumpet
structure. Flowers have odourless; fruits are
deep green or black colour. Fruit size is largely
it contains milky sap substance which is called
Thevetin. Thevetin is a glycoside which
presents cardiac stimulant property. But it is
poisonous material. Leaves are present waxy
coating to reduce the water loss of the plant.
When plant turned to aged condition stem
change colour greenish to gray'® 1% 3,
HABITAT

A large, evergreen shrub 450-600 cm tall with
scented bright yellow flower in terminal cymes
bears triangular fleshy drupes, containing 2-4
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seeds. Leaves about 10-15 cm in length linear
& acute™ ™ *°,

CULTIVATION & PROPAGATION
CULTIVATION

The cultivation of Thevetia peruviana is not
much hard. This plant is large flowering shrub;
it plants in field, gardens in a normal
temperature. It does not need much
maintenance. It tolerates all types of soil.
Warmer condition is prone to grown of this
plant. Green house may be used in winter
Season17' 18, 19, 20.

PROPAGATION

Generally seeds are propagated in spring
condition or early summer when spring is just
turned off with hard wood cutting. In spring
condition (in a glass containing 10% bleach
90% warm water and clean seed coat are taken
for 2-3 minutes; after wash seed and soak in
warm water for 24 hours)*?2%2,
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Fig. 4: Flow Chart for Antimicrobial, Antioxidant, Clinical, Phytochemical, and Pharmacological activity
of T. peruviana

NUTRITIONAL, BIOCHEMICAL,
PHYTOCHEMICAL AND
PHARMACOLOGICAL ACTIVITY

Proximate analysis of twelve species of fruits
commonly consumed by long-tailemacaques
(Macaca fascicularis), i.e., Arenga pinnata,
Areca catechu, Terminalia catappa, Elaeis
guineensis, Lagerstroemia tomentosa,
Mangifera indica, Cascabela thevetia,
Muntingia calabura, Musa sp., Artocarpus
heterophyllus, Ficus tinctoria ssp. gibbosa and
Ficus microcarpa, was conducted with the
specific objective to determine the nutritional
composition of the foodstuffs of long-tailed
macaques. The results showed the following
order of nutrients: fibre, protein, fat and ash.
Based on the results of the chemical analysis,
the highest percentage of fibre content
(52.7%), protein (9.9%), fat (77.2%) and ash
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(8.5%) were found in A. catechu, T. catappa,
E. guineensis and C. thevetia, respectively.
Here, A. catechu had the highest relative fibre
content of all tested fruits, E. guineensis had
the highest fat content, T. catappa had the
highest protein content, and the total mineral
content was highest in C. thevetia®. Thevetia
peruviana (Pers.) K. Schum. (Apocynaceae) is
known to possess cardioactive glycoside such
as thevetin A, thevetin B, neriifolin,
peruvoside, thevetoxin, and  ruvoside.
Traditionally, Thevetia peruviana leaves are
used as abortifacient. The aim of the present
study is to evaluate antifertility potential of
Thevetia peruviana leaves®. Cardiac glycoside
freed leaves of Thevetia peruviana were
extracted with methanol using maceration
method. The results demonstrated that
phenolic content was maximally present in
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leaves of Thevetia peruviana. These results
suggested that levels of total phenolics,
flavonoids and their FRAP indices exhibited
specificity to different plants and their parts®’.
Effect of medicinal and aromatic plants on
rumen fermentation, protozoa population and
methanogenesis in vitro. The potential of
tannins from 21 medicinal and aromatic plant
leaves as antimethanogenic additives in
ruminant feeds was investigated. The
fermentation pattern reflected increased total
volatile fatty acid (TVFA) concentration from
0 to 28.3% with PEG addition among the
leaves. Our results confirmed further
observations that methanogenesis in vitro is
not essentially related to density of protozoa
population. Secondly, medicinal and aromatic
plants such as C. inerme, Gymnema sylvestre
and Sapindus laurifolia containing tannins
appear to have a potential to suppress in vitro
methanogenesis®®. Cardiac glycosides from
Yellow Oleander (Thevetia peruviana) seeds.
Thevetia cardiac glycosides can lead to
intoxication, thus they are important indicators
for forensic and pharmacologic surveys. Six
thevetia cardiac glycosides, including two with
unknown structures, were isolated from the
seeds of the Yellow Oleander (Thevetia
peruviana (Pers.) K. Shum., Apocynaceae).
LC-ESI*-MS (/MS) analysis under high-
resolution conditions used as a qualitative
survey of the primary glycosides did not lead
to fragmentation of the aglycones. Acid
hydrolysis of the polar and non-volatile
thevetia glycosides under severe conditions
yielded the aglycones of the thevetia
glycosides and made them amenable to GC-
MS analysis. Comparison of mass spectral
fragmentation patterns of the aglycones, as
well as high-resolution mass spectrometric and
NMR data of four of the primary thevetia
glycosides including the two unknowns,
revealed the structures of the complete set of
six thevetia glycosides. The identified
compounds are termed thevetin C and
acetylthevetin C and differ by an 18, 20-oxido-
20, 22-dihydro functionality from thevetin B
and acetylthevetin B, respectively. The
absence of an unsaturated lactone ring renders
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the glycosides cardio-inactive. The procedures
developed in this study and the sets of
analytical data obtained will be useful for
screening and structure assessment of other,
particularly polar, cardiac glycosides®.
Phytochemical  evaluation and
antispermatogenic  activity of  Thevetia
peruviana methanol extract in male albino
rats. This study was conducted to evaluate the
antifertility potential of Thevetia peruviana
(Apocynaceae) in male albino rats with their
phytochemical evaluations. Phytochemical
examination showed that plant is rich in active
constituents, i.e. a-amyrin acetate, lupeol
acetate, a-amyrin, B-amyrin, lupeol and
thevetigenin. In  conclusion,  Thevetia
peruviana inhibited spermatogenesis in rats,
indicating the possibility of developing a
herbal male contraceptive®. Piscicidal activity
of leaf and bark extract of Thevetia peruviana
plant and their biochemical stress response on
fish metabolism. The acetone leaf and bark
extract of this plant was very effective in
comparison to other solvent extract in both the
conditions. So,the biochemical analysis is
taken only acetone leaf and bark extract of
Thevetia peruviana plant in laboratory
condition.Exposure of sub-lethal doses (40%
and 80% of LC,) of acetone leaf and bark
extract of this plant over 24 h caused
significant (P < 0.05) alterations in total
protein, free amino acids, DNA & RNA,
protease and acid and alkaline phosphatase
activity in muscle, liver and gonadal tissues of
fish Catla catla in laboratory condition.** Many
aquatic snails act as intermediate hosts for the
larvae of trematodes, Fasciola hepatica and
Fasciola gigantica, which cause the diseases
fascioliasis and schistosomiasis. The WHO has
tested several thousands of synthetic
compounds for the control of the snail host.
Although effective, these molluscicides have
so far not proved themselves to be entirely
satisfactory. With a growing awareness of
environmental pollution, efforts are being
made to discover molluscicidal products of
plant origin. Being products of biosynthesis,
these are potentially biodegradable in nature.
Several groups of compounds present in
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various plants have been found to be toxic to
target organisms at acceptable doses ranging
from <1 to 100 ppm. Common medicinal
plants, i.e. Thevetia peruviana, Alstonia
scholaris (Family; Apocynaceae), Euphorbia
pulcherima and Euphorbia hirta (Family;
Euphorbiaceae), have potent molluscicidal
activity against freshwater snails. Although, at
present very little literature is available on the
control of vector snails through plant origin
pesticides, an attempt has been made in this
review to assemble all the known information
on molluscicidal properties of common
medicinal plants of eastern Uttar Pradesh,
India, which might be useful for the control of
harmful snails.®®* The potential larvicidal
activity and insect growth regulator (IGR)
properties of three selected indigenous
medicinal Thai plants were tested against two
species of mosquito with special reference to
the late 3rd and early 4th instar larvae (L3 and
L4, respectively). In addition, L3 was always
more susceptible than L4 with both mosquito
species® Phytochemical studies on the stem
bark of Thevetia peruviana resulted in the
isolation of six new ursane-type triterpenes,
named peruvianursenyl acetate A,
peruvianursenyl acetate B, isolupenyl acetate,
peruvianursenyl acetate C, lupedienyl acetate
and peruvianursenyl glucoside along with two
known triterpenoids, namely alpha-amyrin
acetate and lupeol acetate. The structures of
the new phytoconstituents have been
established as 23--nor methyl urs-12-en-4
alpha-ethylenic-18 alpha-H-3 beta-yl acetate,
urs-5.21-dien-18 alpha-H-3 beta-yl acetate,
lup-20 (29)-en-3 alpha-yl acetate, urs-12 en-18
alpha-H-3 beta-yl acetate, lup-5,20 (29)-dien-3
beta-yl acetate, and urs-12-en-18 alpha-H-3-O-
beta-D-glucopyranoside, respectively™.
CLINICAL ACTIVITY

In this work, a mechanistic model for
predicting the dynamic  behavior of
extracellular and intracellular nutrients,
biomass production, and the main metabolites
involved in the central carbon metabolism in
plant cell cultures of Thevetia peruviana is
presented.®® Consequently, we herein aimed to
cover all available data consisting of in vitro,
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in vivo, and human studies (if any) on
cardiotonic effects of the aforementioned
species through a wide literature search using
Scopus, Web of Science as well as Pubmed™®.
Helicoverpa armigera Hibner is one of the
most important agricultural crop pests in the
world causing heavy crop yield losses. The
continued and indiscriminate use of synthetic
insecticides in agriculture for their control has
received wide public apprehension because of
multifarious problems, including insecticide
resistance, resurgence of pest species,
environmental pollution, and toxic hazards to
humans and nontarget organisms. The midgut
histological architecture of H. armigera larvae
fed with 0.005%-0.05% extract-containing diet
with negligible antifeedant potential showed
significant damage,shrinkage, and distortion
and vacuolization of gut tissues and
peritrophic membrane, causing the
disintegration of epithelial, goblet, and
regenerative cells; the damage increased with
the increase in concentration.These changes in
the gut caused negative impact on the
digestion and absorption of food and thus
nutritional deficiency in the larvae, which
could probably affect their growth and
development. This study reveal the appreciable
stomach poison potential of T. neriifolia stem
methanol extract against H. Armigera larvae,
which can be explored as an eco-friendly pest
control strategy®’. The fixed oil extracts from
Thevetia peruviana, Datura stramonium and
Acacia sp. were tested on Culex pipiens
larvae. The estimated sublethal concentrations
(LC50) were used in the present studies. The
reproductive potential of females and the
histochemistry ~ of their ovaries  were
determined. The results indicated that oil
treatments of larvae caused drastic changes in
reproduction potential of female mosquitoes
including the ovarian development in the first
gonotrophic cycle, fecundity and fertility of
treated females. 33% of the species were
highly susceptible to the adverse effects of
SPM, among which Thevetia neriifolia,
Saraca indica, Phyllanthus emblica and
Cercocarpus ledifolius showed low APTI
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values. 15% each of the species were at the
intermediary and moderate tolerance levels.*®
ANTI-OXIDANT, ANTI-MICROBIAL,
ANTI-TUMOUR, ANTI-FUNGAL AND
ANTI- INFLAMMATORY ACTIVITY

An enhanced cardiac glycoside using
polymeric micelles for enhanced therapeutic
efficacy against lung cancer cells®. Thevetia
peruviana has been considered as a potentially
important  plant  for  industrial and
pharmacological application. All together,
these results demonstrate the extraordinary
effect of different lighting conditions on
polyphenols  production and antioxidant
compounds by Thevetia peruviana®. The
ecological context in which mosquitoes and
malaria parasites interact has received little
attention, compared to the genetic and
molecular aspects of malaria transmission.
These effects are likely the result of complex
interactions  between  toxic  secondary
metabolites and the nutritional quality of the
plant sugar source, as well as of host resource
availability and parasite growth. Using an
epidemiological model, we show that plant
sugar source can be a significant driver of
malaria transmission dynamics, with some
plant species exhibiting either transmission-
reducing. or  —enhancing activities.*!
Cardenolides, as a group of natural products
that can bind to Na (+)/K (+)-ATPase with an
inhibiting activity, are traditionally used to
treat congestive heart failure. In this review,
we compile the phytochemical characteristics
and anticancer activity of the cardenolides
from this family** Phytochemical investigation
of the seeds of Thevetia peruviana resulted in
the isolation of seven cardiac glycosides (1-7),
including two new compounds (1 and 2).
Altogether, this study suggested that
compound 1 may exhibit anticancer activity by
its capability of induction of intrinsic apoptosis
and cell cycle arrest at G2/M phase®.

The aim of this study was analyze
the effect of jasmonic acid (JA) and abscisic
acid (ABA) as elicitors on fatty acids profile
(FAP), phenolic compounds (PC) and
antioxidant capacity (AC) in callus of Thevetia
peruviana. In conclusion, JA may be used in
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Thevetia peruviana callus culture for obtain
oil with different fatty acids profile.* Proteins
that share similar primary sequences to the
protein originally described in salt-stressed
tobacco cells have been named osmotins.
Osmotin-like proteins were not detected in the
latex of Thevetia peruviana, Himatanthus
drasticus and healthy Carica papaya fruits.
Later, the two new osmotin-like proteins were
purified through immunoaffinity
chromatography with anti-CpOsm
immobilized antibodies. Worth noting the
chromatographic efficiency allowed for the
purification of the osmotin-like protein
belonging to H. drasticus latex, which was not
detectable by immunoassays. The
identification of the purified proteins was
confirmed after MS/MS analyses of their
tryptic digests. It is concluded that the
constitutive osmotin-like proteins reported
here share structural similarities to CpOsm.
However, unlike CpOsm, they did not exhibit
antifungal activity against Fusarium solani
and Colletotrichum gloeosporioides. These
results suggest that osmotins of different latex
sources may be involved in distinct
physiological or defensive events®.

Plant latex: A promising antifungal
agent for post harvest disease
control.Bioactive compounds from plant latex
is potential source of antifungic against post
harvest pathogens. Latex from a total of seven
plant species was investigated for its
phytochemical and antifungal properties. Six
fungi namely Aspergillus fumigatus, A. niger,
A. terreus, F. solani, P. digitatum and
R.arrhizus were isolated from infected fruits
and vegetables and tested against various
solvent extracts of latex. In conclusion, use of
plant latex makes interest to control
postharvest fungal diseases and is fitting well
with the concept of safety for human health
and environment®®. Method validation of a
survey of thevetia cardiac glycosides in serum
samples.mA sensitive and specific liquid
chromatography tandem mass spectrometry
(HPLC-ESI (+) -MS/MS) procedure was
developed and validated for the identification
and quantification of thevetin B and further
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cardiac glycosides in human serum.The seeds
of Yellow Oleander (Thevetia peruviana)
contain cardiac glycosides that can cause
serious intoxication. Finally, the method was
applied to a case of thevetia seed ingestion®’.

Studies on the antidiarrhoeal, antimicrobial
and cytotoxic activities of ethanol-extracted
leaves of vyellow oleander (Thevetia
peruviana). This study screened the
antidiarrhoeal, antimicrobial and cytotoxic
effects of ethanol-extracted leaves of yellow
oleander (Thevetia peruviana). The extract
was tested against castor oil-induced diarrhoea
in a model of albino rats and showed
significant antidiarrhoeal activity (P<0.01).
The wide range of LC50 value denotes the
safety effect of the extract.® Antimicrobial
activities of skincare preparations from plant
extracts. In this study, Tithonia diversifolia
Helms. (A Gray), Aloe secundiflora (Miller)
and Azadirachta indica (A. Juss) plant extracts
were used to make herbal soaps while Thevetia
peruviana (Schum) seed oil was used to make
a herbal lotion for skincare. The soaps were
tested for the growth inhibition of Escherichia
coli, and Candida albicans. Results from this
study indicated that the Tithonia diversifolia’
soap would have superior skin protection
against the tested bacteria but would offer the
least skin protection against C. albicans. The
herbal lotion inhibited S.aureus and E. coli in a
concentration dependent manner, however, the
inhibitory effect was more pronounced on S.
aureus.” The antimicrobial potential of
seventy-seven extracts from twenty-four plants
was screened against eight bacteria and four
pathogenic fungi, using microbroth dilution
assay. Lowest concentration of the extract,
which inhibits any visual microbial growth
after treatment with p-iodonitrotetrazolium
violet, was considered to be minimum
inhibitory concentration (MIC). Water extracts
of Acacia nilotica, Justicia zelanica, Lantana
camara and Saraca asoca exhibited good
activity against all the bacteria tested and the
MIC was recorded in range of 9.375-37.5
microg/ml and 75.0-300.0 microg/ml against
the bacterial and fungal pathogens,
respectively. The other extracts of Phyllanthu
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urinaria, Thevetia nerifolia, Jatropha
gossypifolia Saraca asoca, Tamarindus indica,
Aegle marmelos, Acacia nilotica,
Chlorophytum  borivilianum, Mangifera
indica, Woodfordia fruticosa and Phyllanthus
emblica showed antimicrobial activity in a
range of 75-1200 microg/mI*.

There is a severe shortage of
affordable antivenoms and antitoxins in the
developing world. An anti-digoxin antitoxin
for oleander poisoning was introduced in Sri
Lanka in July, 2001, but because of its cost,
stocks ran out in July, 2002. Treatments for
poisoning and envenoming should be included
in the present campaign to increase availability
of affordable treatments in the developing
world®. Seeds of Thevetia peruviana were
screened for their antifungal photoactivity.
Extracts obtained either with n-hexane or
dichloromethane were fractionated by column
chromatography and further analysed by thin-
layer chromatography. All seed extracts and
fractions were tested for inhibition of the
fungus Cladosporium cucumerinum for the
evaluation of photoactive inhibitory effects.
Two major groups of compounds were
identified, terpenes and fatty acids and
derivatives. Pulegone, linoleic acid and
palmitic acid were the major compounds.
Terpenes seem to be the major substances with
antifungal photoactivity®’. Two new flavanone
glucosides, (2R)- and (2S)-5-O-beta-D-
glucopyranosyl-7,4'-dihydroxy-3',5'-

dimethoxyflavanone[pervianosi de 1 (3),
peruvianoside 11(4)] and a new flavonol
glycoside, guercetin 3-O-[beta-D-

glucopyranosyl-(1-->2)-[alpha-L-
rhamnopyranosyl-(1-->6)]-beta-D-
galactopyranoside] (peruvianoside I1l, 13)
were isolated from the leaves of Thevetia
peruviana Schum., together with nine known
flavonol glycosides and two known iridoid
glucosides. Their inhibitory effects against
HIV-1 reverse transcriptase and HIV-1
integrase were also investigated™.
MOLECULAR STUDY

The latex from Thevetia peruviana is rich in
plant defense proteins, including a 120 kDa
cysteine peptidase with structural
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characteristics similar to germin-like proteins.
Peruvianin-I exhibited no oxalate oxidase and
superoxide dismutase activity or antifungal
effects. Peruvianin-l represents the first
germin-like protein (GLP) with cysteine
peptidase activity, an activity unknown in the
GLP family so far.>® Pathogenesis-related
protein expression in the apoplast of wheat
leaves protected against leaf rust following
application of plant extracts. Leaf rust
(Puccinia triticina) is a major disease of wheat.
We tested aqueous leaf extracts of Jacaranda
mimosifolia (Bignoniaceae), Thevetia
peruviana (Apocynaceae), and Calotropis
procera (Apocynaceae) for their ability to
protect wheat from leaf rust. Extracts from all
three species inhibited P. We conclude that
pretreatment of wheat leaves with spray
formulations containing previously untested
plant leaf extracts enhances protection against
leaf rust provided by fungicide sprays, offering
an alternative disease management strategy®.
Euglossine bees interact with more than 60
plant families of the Neotropical region. The
richness and abundance of these bees have
been intensively studied in different
ecosystems using the methodology of
capturing males with chemical baits. Females
are poorly known for most of the species and
morphological characters for their taxonomic
classification have not yet been described. The
purpose of this study was to use allozymes and
restriction patterns of the mitochondrial
regions 16S and Cyt b to identify species of
Euglossa Latreille. Bees were collected while
visiting Thevetia peruviana (Apocynaceae)
flowers in five cities of the state of S&o Paulo,
Brazil. Three Euglossa species were identified
among the 305 individuals collected. Euglossa
cordata (L.) was the only species found in all
cities. Our results describe potentially useful
genetic markers for the identification of
Euglossa spp. at the species and group level®.
Thevetia peruviana seed carboxyl esterase was
employed as a biosensor for the detection of
selenium compounds by an enzyme inhibition
technique on paper chromatograms. The
selenium compounds (sodium selenite and
selenium dioxide) appeared as white spots on a
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magenta background due to the inhibition of
Thevetia peruviana seed carboxyl esterase
(substrate 1-naphthyl acetate, coupling reagent
fast blue B salt). The minimum detectable
amounts were about 5 microg of sodium
selenite and 5 microg of selenium dioxide.
Many other animal and plant carboxyl
esterases gave no inhibition spot under the
same conditions. Soil and water samples were
fortified with sodium selenite and selenium
dioxide. A procedure for preparing test
solutions and  conditions  for  paper
chromatography was established”’.
ETHANOMEDICINE,
NANOTECHNOLOGY AND BIODIESEL
YIELDING ACTIVITY

Silver nanoparticles (AgNPs) were
biosynthesized via a green route using ten
different plants extracts (GNP1- Caryota
urens, GNP2-Pongamia glabra, GNP3-
Hamelia patens, GNP4-Thevetia peruviana,
GNP5-Calendula officinalis, GNP6-Tectona
grandis, GNP7-Ficus petiolaris, GNP8- Ficus
busking, GNP9- Juniper communis, GNP10-
Bauhinia purpurea). AgNPs were tested
against drug resistant microbes and their
biofilms. This study suggests that the action of
AgNPs on microbial cells resulted into cell
lysis and DNA damage. Excellent microbial
biofilm inhibition was also seen by these green
AgNPs. AgNPs have proved their candidature
as a potential antibacterial and antibiofilm
agent against MDR microbes.®® Lipid-rich
biomass, generally opted for biodiesel
production, produces a substantial amount of
by-product (de-oiled cake and seed cover)
during the process. Complete utilization of
Cascabela  thevetia seeds for biofuel
production through both chemical and
thermochemical ~ conversion route is
investigated in the present study. The present
investigation depicts a new approach towards
complete utilization of lipid-rich bio-resources
to different types of biofuels and biochar.”
Ethnobotanical survey of biopesticides and
other medicinal plants traditionally used in
Meru central district of Kenya. The purpose of
this study was to carry out a survey and
document plants used in Meru-central district
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by traditional healers with emphasis on those
used as biopesticides. The study was carried
out at Igane and Gatuune sub-locations,
Abothuguchi East division of Meru-Central
district, Kenya. The data collection involving
23 traditional healers was done using semi-
structured  questionnaire, focused group
discussion and transect walks. Plants samples
were collected and botanically identified at the
herbarium of the Department of Land
Resource Management and  Agriculture
Technology in the University of Nairobi.The
results of the ethnobotanical survey revealed
that herbalists belonged to both gender with
the majority being male (82.6%) and female
(17.4%). Meru central district is rich in
biodiversity of biopesticides and other
medicinal plants and there is need for further
pharmacological studies to validate their use as
potential drugs for pests and disease control®.
ENVIROMENTAL ASPECTS

Being the second largest manufacturing
industry in India, cement industry is one of the
major contributors of suspended particulate
matter (SPM). Since plants are sensitive to air
pollution, introducing suitable plant species as
part of the greenbelt around cement industry
was the objective of the present study.
Analyses of individual parameters showed
variation in the different zones.** Auto-
pollution is the by-product of our mechanized
mobility, which adversely affects both plant
and human life. Foliar surface configuration
and biochemical changes in two selected plant
species, namely Ficus religiosa L. and
Thevetia nerifolia L., growing at IT crossing
(highly polluted sites), Picup bhawan crossing
(moderately polluted site) and Kukrail Forest
Picnic Spot (Low polluted site) were
investigated. The changes in the foliar
configuration reveal that these plants can be
used as biomarkers of auto-pollution.®?
Mortality caused by the agueous extract of
latex of Thevetia peruviana, Alstonia scholaris
and Euphorbia pulcherrima against two
harmful freshwater snails,Lymnaea cuminate
and Indoplanorbis exustus, is reported.
Therefore, these plant extracts may eventually
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be of great value for the control of harmful
aquatic snails and other molluscan pests®.
MISCELLANEOUS

Investigation of the seeds of Thevetia
peruviana resulted in the isolation of 15 new
(2-16) and 18 known (1 and 17-33) cardiac
glycosides. In addition, cardiac glycosides 1,
22, 26, and 28 were evaluated for their
apoptosis-inducing activities in MGC-803
cells, showing IC50 values in the range 0.02-
0.53 pM®. Thevetia peruviana®™. Methanol
extracts of Thevetia peruviana (METP)
(Apocynaceae) fruit showed antitumor activity
against Ehrlich's ascites carcinoma (EAC) cell
line in Swiss albino mice. In summary, METP
exhibited remarkable antitumor activity in
Swiss albino mice, which is plausibly
attributable to its augmentation of endogenous
antioxidant mechanisms®.

The authors describe three cases of
severe accidental poisoning by plants used as
part of a traditional treatment in Mayotte. The
established, or suspected, toxicity of Thevetia
peruviana (Yellow oleander), Cinchona
pubescens (Red  quinine-tree),  Melia
azaderach (Persian lilac, also called china
berry) and Azadirachta indica (Neem), is
discussed. The need for cooperation with local
botanists, familiar with traditional medicine, is
also underlined®. The real mechanism for
Thevetia peruviana poisoning remains unclear.
Cholinergic activity is important for cardiac
function regulation, however, the effect of T.
peruviana on cholinergic activity is not well-
known. he increased levels of AChE and the
hearth tissue infiltrative lesions induced by the
aqueous seed Kkernel extract of Thevetia
peruviana explain in part the poisoning caused
by this plant, which can be related to an
inflammatory process®. A 25-year-old woman
was evaluated and treated for ingestion of
Thevetia peruviana seeds and flower petals-a
natural digoxin cross reacting cardinolide-with
intent to cause self-harm. The following case
report provides the clinical presentation,
treatment and management of acute yellow
oleander  poisoning®.  Yellow  oleander
poisoning in eastern province: an analysis of
admission and outcome. Cardiac toxicity after
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self-poisoning from ingestion of yellow
oleander seeds is common in Eastern Sri
Lanka. Multiple activated charcoals alone
were safe and adequate in most cases even late
presentation’.

The absorption, distribution,
metabolism and elimination of medicines are
partly controlled by transporters and enzymes
with diurnal variation in expression. Dose
timing may be important for maximizing
therapeutic and minimizing adverse effects.
We found strong evidence that the outcome of
oleander poisoning was associated with time
of ingestion (P<0.001). There was weaker
evidence for OP insecticides (P=0.041) and
no evidence of diurnal variation in the
outcome for carbamate, glyphosate and
paraquat pesticides. Compared with ingestion
in the late morning, and with confounding by
age, sex, time of and delay to hospital
presentation and year of admission controlled,
case fatality of oleander poisoning was over
50% lower following evening ingestion (risk
ratio=0.40, 95% confidence interval 0.26-
0.62). Variation in dose across the day was not
responsible. We have shown for the first time
that timing of poison ingestion affects survival
in humans. This evidence for chronotoxicity
suggests chronotherapeutics should be given
greater attention in drug development and
clinical practice.” Patterns of sugar feeding
and host plant preferences in adult males of
An. gambiae (Diptera: Culicidae). Sugar
feeding by male mosquitoes is critical for their
success in mating competition. However, the
facets of sugar source finding under natural
conditions remain unknown. The number of
sugar-positive males was variable in a no-
choice cage assay, consistent with the
olfactory  response patterns  towards
corresponding odor stimuli. These experiments
provide the first evidence both in field and
laboratory conditions for previously unstudied
interactions between males of An. gambiae
and natural sugar sources’’. Fatal flower”.
Cardenolide glycosides of Thevetia peruviana
and triterpenoid saponins of  Sapindus
emarginatus as TRAIL resistance-overcoming
compounds. A screening study for TRAIL
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resistance-overcoming activity was carried
out, and activity-guided fractionations of
Thevetia peruviana and Sapindus emarginatus
led to the isolation of four cardenolide
glycosides (1-4) and four triterpenoid saponins
(5-8), respectively. In particular, cardenolide
glycosides (1 and 2) from T. peruviana were
shown to have a significant reversal effect on
TRAIL resistance in  human  gastric
adenocarcinoma cells, and real-time PCR
showed that thevefolin (2) enhanced mMRNA
expression of death receptor 4 (DR4) and
DR5. In addition, 1H and 13C NMR
characterizations are shown for thevefolin (2)
for the first time".

Cardiac ~ conduction  disorders
following oral ingestion of Oleander plant
materials were documented earlier.
Transcutaneous absorption of yellow oleander
(Thevetia peruviana) leaf extract applied over
non intact skin (raw wound) resulting in
reversible  cardiac  conduction  disorder
observed in four healthy males who were free
from any other systemic or electrolyte or
metabolic disorders or exposure to pesticide or
toxins is reported for the first time. Hence, it is
suggested that physicians and practitioners
have to elicit history and route of
administration of unconventional therapy,
whenever they are confronted with clinical
challenges and during medical emergencies
before embarking final decision.” Is this the
epitaph for multiple-dose activated charcoal?™
Mortality caused by the aqueous extracts of
leaf and stem bark of four plant belonging to
family Euphorbiaceae and Apocynaceae
against freshwater fish Channa punctatus has
been reported. It was found that dilute aqueous
solutions of leaf and stem bark were active in
killing the fishes. The toxic effect of stem bark
of all the plants were time as well as dose
dependent. There was significant negative
correlation between LC50 and exposure
periods. It has been suggested that these plant
products cannot be used directly in freshwater
bodies, without their detailed studies on long-
term effects on non-target organism as well
their structure activity relationship”’.
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CONCLUSION
Thevetia peruviana plant shows a diverse array
of properties ranging from being a toxin to a
cardiotonic’®. Kernels of the plant exhibit
toxicity mainly coming from cardiac
glycosides present in the plant, which are
mostly triosides or monosides of digitoxigenin.
Thevetin found in seeds is a mixture of 2
triosides Thevetin A and Thevetin B in the 2:1
ratio. Monosides isolated from the seeds are
neriifolin, cerberin, peruvoside, thevenerin,
and perubosidic acid showed positive inotropic
effect. Peruvoside has been a thriving oral
drug in the market for its digitalization
activity. Thevetin mixture-A and B, cardiac
glycosides, has been helpful a decompensation
cardiotonic’®.  Flavonoids,  steroids  and
terpenoids, found in Thevetia peruviana are
the prominent secondary metabolites that have
resulted into antiinflammatory, anti-bacterial
and anti-fungal activity. Secondary
metabolites like Quercetin, Kaempferol found
in the flowers. Oleanic acid, Ursolic acid, and
B-sitosterol isolated from fresh crushed leaves
have shown the presence for these activities.
Flavonoids and tannins in Thevetia peruviana
are possessing antimicrobial activity. The
antimicrobial activity in a flavonoid is
primarily due to its ability to complex with
extracellular and soluble proteins that leads to
binding with a bacteria cell wall, while that of
tannins is related to their ability to inactivate
microbial hold enzymes and cell surround
proteins. Thevetia peruviana is a plant which
contains so many phytochemical properties,
medicinal uses for wvarious therapeutic
purposes. Looking upon large diagnosis and
possible of Peruvian for a various purposes.
The plant or its individual parts can be used
for the management of various disorders in
human being such as diabetes, liver toxicity
fungal infection,  microbial infection,
inflammation, and pyrexia and relive pain.
Still, so much work is required with the
Thevetia peruviana to study the mechanism of
action with other beneficial activities. The
plant starts flowering after one and a half year
and gives fruits throughout the year providing
a steady deliver of seeds.
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