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Abstract

Cardiovascular disease is the spectrum of diseases involving the heart and blood vessels, and the leading
cause of mortality in the world. Medicinal plants have been used for thousands of years to treat
cardiovascular diseases. In Traditional Persian Medicine, there is a special focus on heart diseases. In this
paper, we will discuss medicinal properties of three important plants i.e. Neem, Peepal and Tulsi for
combating cardiovascular diseases. Major bioactive compounds that are identified from these plants are also
discussed. These plants can be rich sources for development of new and effective pharmaceuticals for the
treatment of cardiovascular diseases.
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Introduction

Cardiovascular diseases are the leading cause of death in world '. In 2012, an estimated 17.5
million people died due to CVDs. It represents 31% of all the global deaths '. The principle
diseases between CVDs are: stroke (6,7 million deaths, of deaths of CVDs) and coronary heart
disease (7.4 million deaths, of CVDs deaths)!, . The prevalence of CVDs increase with age
being 5% at the age of 20 years to 75% at the age of 75 years >. CVDs can be prevented by
mediating on behavioural risk factors: unhealthy diet and obesity, cigarette usage, poor cating
habits and obesity, inactivity, and alcohol abuse. Others risk factors of CVDs are diabetes,
hypertension, diabetes, hyperlipidaemia or already established disease'. Diabetes mellitus and
hypertension are increasing, being alarming public health problems *. A high- glycacmic index
affects the risk of CVDs °. CVDs include: cerebrovascular disease, coronary heart disease,
peripheral arterial disease, rheumatic heart disease and hypertension °. The dietary factors plays
an important role to protect coronary heart disease, such as antioxidants that are present in
plants.

Since the beginning of time, humans have employed plants to treat a variety of illnesses. There
are many pharmacological uses for plants, and 25000 diverse compounds are derived from
various plant species by various scientists ©. In this review, we will discuss three very common
plants i.e. Neem, Peepal and Tulsi, that are very useful in the prevention and treatment of

cardiovascular diseases.
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Significant reasons for a heart attack incorporate elevated cholesterol, blood clumps, arrhythmic
heart activity and hypertension. Neem leaves diminished coagulating, brought down circulatory
strain and awful cholesterol, impeded fast or strangely high heartbeat and repressed sporadic
heart rhythms 7.

The leaves of Peepal tree helps in the treatment of heart diseases.®. Tulsi has a beneficial effect in

heart disease and the delicacy resulting from them. It decreases the level of blood cholesterol °.

Azadirachta indica
Common name: Neem
Classification
Kingdom: Plantac
Division: Magnoliophyta
Class: Magnoliopsida
Order: Sapindales
Family: Meliaceae
Genus Azadirachta
Species Azadirachta indica — neem
Part used: Leaf, Whole plant
Botanical description
Azadirachta indica is a large evergreen plant. The height of plant is upto 20m. The leaves of
Neem are alternate. The leaf have 8 to 19 leaflets. They may appear in the month of March -

April. The taste of leaves is bitter '°.

Fig. 1 Neem

Chemical composition of Azadirachta indica

The Neem leaves is known as StOI‘ChOUSC Of organic COIIlPOLlIldS. The leaves Of Neem contains

11 There are more than

0.13% of essential oil, that is responsible for the smell of Neem leaves
140 active components that are isolated from different parts of Neem plants''. The components
are divided into two classes: isoprenoids and non isoprenoids'. Isoprenoids includes
triterpenoids, diterpenoids, vilasinin type of compounds °, C-secomeliacins, limonoids and its

derivatives. Nonisoprenoids includes polysaccharides, proteins, sulphurous compounds,
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dihydrochalone, polyphenolics such as flavonoids and their glycosides, coumarin and tannins and
aliphatic compounds'*.

Table 1. Principal components of Neem leaf '

$.no. Components Content

L. Carbohydrates 47.46-51.2
2. Crude fiber 11.20-23.80
3. Crude protein 14.01-18.82
4, Fat 2.31-6.93
5. Moisture (g/100g) 59.49

6. Ash 7.73-8.52
7. Amino acids (mg/100g)

8. Tyrosine 31.5

9. Alanine 6.4

10. Glutamine 1.0

11. Proline 4.0

12. Aspartic acid 15.5

13. Glutamic acid 73.3

14. Minerals (mg/100g)

15. Calcium 3.4

16. Phosphorus 0.13-0.24
17. Iron 510.0

18. Thiamine 80.0

19. Vitamin C 0.04

20. Niacin 17.1

21. Carotene 1.4

22. Calorific value (K cal/100g) 129.0

Role of Azadirachta indica in prevention of cardiovascular diseases

The extract of Neem tree is well known for cardioprotective properties. Extract of Azadirachta
indica at dose of 250-1000 mg/kg effectively restores the most of hemodynamic,
histopathological and biochemical parameters. A study concludes that the extract of Neem shows
more cardioprotective activities as compared to vitamin E '°.

Uses

Extract of Azadirachta indica at dose of 250-1000mg/kg effectively restore the most of

hemodynamic, histopathological and biochemical parameters V.

Ficus religiosa
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Common name: Pecpal
Classification
Kingdom: Plantae
Division: Tracheophyta
Class: Magnoliopsida
Order: Urticales
Family: Moraceae
Genus: Ficus

Species: religiosa

Part used: Fruits, Leaves

Botanical description

The average life time is 900-1500 years. The height of tree is 33ft to 4990 ft. '8. The leaves are

shiny, ovate having long petiole. Leaves are 10-17cm long, 8-12cm broad, bright green in colour

with a petiole of 6-10cm. the bark is slightly covered, flat, thickness is 5 to8mm'®.

Fig.2 Peepal

Chemical composition of Ficus religiosa

The fresh fruits have 62.4g/100g moisture content. The fruits are rich in micro and macro

nutrients ®. Fresh fruits are good source of crude fibres and carbohydrates. It is a good source of

proteins and fats. In fresh fruits, calcium is present in abundance ®.

Table 2. Chemical composition

S. No. Constituents Composition

Moisture content 62.4g

Fats 1.7¢g
carbohydrates 21.2¢
proteins 2.5¢g

Crude fibre 9.9g

calcium 289mg

Ash content 2.3¢g

Role of Ficus religiosa in prevention of cardiovascular diseases
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It is helpful in prevention of Heart disease. The Leaves are used for this purpose. Soak the leaves
overnight and consume its extract three times a day has curable effect on cardiac problems ®.
Uses
Soaking the leaves overnight and consuming its extract three times a day has curable effect on
cardiac problems ®.

Ocimum Tenuiflorum
Common name: Tulsi
Classification
Kingdom: Plantae
Division: Magnoliaphyta
Class: Magnoliopsida
Order: Lamiales
Family: Lamiaceac
Genus: Ocimum
Species: tenuiflorum
Part used: leaf, root, fruit, whole plant
Botanical description
The plant of Ocimum tenuiflorum, often called Holy Basil, Tulsi, or Ocimum sanctum is erect,
branched and fragrant. The height of plant is about 30-60 cm when it matures. Simple, fragrant,
opposite, oblong, elliptic, obtuse, or acute leaves with complete serrate, subserrate, or dentate
margins are found in Ocimum santcum. Length of leaves is upto 5 cm '?,%. The flowers of Tulsi
are small, purple to reddish in colour. Flowers are present in small clusters on spherical spikes.
Stalkless bracts are present at the base of the cach cluster of flowers. These bracts are heart
shaped. Rarely, the flowers are longer than 5mm. the calyx tube is bearded outside near the base.

The flower tube is hairy. The fruits are small in size. Seeds are yellow to reddish in colour *'.

Fig.3 Tulsi

Chemical composition of Ocimum tenuiflorum

Twenty-six compounds, or 98.9% of the total oil contents, were described and identified using
their mass spectra and relative retention indices as obtained on a non-polar stationary phase

capillary column. The discovered chemicals are presented in Table 1 together with the percentage

Tob Regul Sci. ™2021;7(6): 6678-6685 6682



Loveneet Kaur
Cardioprotective properties of Neem, Peepal and Tulsi

content of each component and their retention index in the order that they eluted from the TG-
5 column.

Methyl eugenol was determined to be the major component (82.9 percent ). The other
insignificant components were borneol (2.4 percent), germacrene D, and -caryophyllene (4.1
percent). (2.3%) as well as -copaene (1.9 percent ). Derivative of phenyl (83.8 percent )
Constituents represented the most common class of chemicals. Sesquiterpene hydrocarbons come
next (11.1 percent ), (3.1%) Oxygenated monoterpenes, monoterpene, monoterpene
hydrocarbons (0.6%), oxygenated sesquiterpenes (3.1%), and oxygenated monoterpenes (0.3
percent)™ Joshi, 2014.

Numerous chemotypes and variable concentrations of the chemical methyl eugenol have been
documented from various geographical locations, *> ** ° It's interesting to see that other
substances have also been found in several chemotypes, as described by 262728 29,30 31 and 52,

Role of Ocimum tenuiflorum in prevention of Cardiovascular diseases

An experiment was conducted to search for the beneficial effects of Ocimum tenuiflorum in
experimental Rats with pulmonary hypertension *°. The results of the experiment confirmed that
Ocimum tenuiflorum (holy basil) at a dose 200mg per kg treatment improves the increased weight
of lung to weight of body ratio and right ventricular hypertrophy. It was discovered that the
treatment of Ocimum tenuiflorum reduced Nox-1 expression. It increases Bcl2/Bax ratio
expression *°. The study clarify that the Ocimum tenuiflorum has therapeutic capability against
the pulmonary hypertension in rats that are attributed to their antioxidant effects *. Effect of
Tulsi leaf methanolic extract on myocardial infarction caused by isoproterenol inflammation was
examined in rats. Isoproterenol induce the myocardial infarction and increase the cardiac maker’s
level and phospholipid content *.

However, it was reduced on pre - treatment with the extract of leaves of Tulsi. Rats treated with
isoproterenol had increased cyclooxygenase-2 and 5-lipoxygenase activity, as well as levels of
thromboxane B2 and leukotriene B4, that were decreased in extract pretreated rats. The study
based on the results show that the cardioprotective effect of Ocimum tenuiflorum is may be due to
high phenolic content of the methanolic extract of the leaves .

Morcover, An experiment was conducted to scarch for the beneficial properties of 7ulsi sin
experiment with CVD’s in rats. The results of the experiment confirmed that Ocimum
tenuiflorum (holy basil) at a dose 200mg per kg treatment improves the increased weight of lung

to weight of body ratio and right ventricular hypertrophy .

Conclusion
Cardiovascular disorders are one of the leading causes of death in the world that leads to social
and economic burden. The role of chemical compounds isolated from plants in management of
cardiovascular diseases is a boon in the current era. In this review, we will discuss three very
common plants i.e. Neem, Peepal and Tulsi, that are very useful in the prevention and

treatment of cardiovascular discases. More in vitro studies are needed to fully understand the
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mechanism of action of extracts of these therapeutic plants in cardiovascular disorders, even
though the studies that were included in this systematic review shed light on the cardio protective

properties of these three medicinal plants, namely Neem, Peepal and Tulsi.
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