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Abstract

Jwara, the Ayurvedic description of fever, is a prominent disease
entity that is defined by high body temperature and concomitant
symptoms. Present-day medicine considers fever as a body response
towards diseases such as infection and inflammation. Plant-based
compounds represent a fruitful path towards the control of fever. This
review examines the possibilities of two leading categories of
phytochemicals, alkaloids and flavonoids, as possibilities towards the
control of Jwara.

To summarize the documented pharmacological activities of
alkaloids and flavonoids, such as their antipyretic, anti-inflammatory,
antimicrobial, antioxidant, and analgesic activities, and their possible
roles in the relief of fever.

This review integrates data on the chemical properties of
alkaloids and flavonoids and their significance in the control of fever from
contemporary as well as traditional Ayurvedic points of view.

Alkaloids have high antipyretic, anti-inflammatory,
antimicrobial, and analgesic activities. For instance, quinine is a well-
proven antipyretic, and berberine has high anti-inflammatory and wide-
spectrum antimicrobial activity. Flavonoids are high-intensity
antioxidants with high anti-inflammatory, antiviral, and immuno-
modulatory activities that can treat the causative factors as well as the
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symptoms of fever. Herbal preparations have the tendency to combine
these compounds, implying possible interactions.

Alkaloids and flavonoids provide a favourable foundation on
which new approaches to the control of fever can be formulated, given
their varied, supplementary pharmacologic activities. More clinical
studies must be conducted to establish their efficacy and safety.
Integration of the past experience with the present science is imperative

in developing this discipline.
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Fever, or Jwara according to Ayurveda,

is a condition that is defined as raised body
temperature, body pain, and loss of appetite.
In Ayurveda, it is the consequence of doshic
imbalance among the doshas (Pitta, Vata, and
Kapha) as well as the formation of Ama
(toxins that are not digested). Medicine today
categorizes fever as increased body temperature
beyond the normal level, which is often induced
by infection or inflammation. In this review,
we shall discuss the possible use of alkaloids
and flavonoids, major groups among plant-
derived compounds, in the treatment of Jwara
(fever). We shall consider their drug activities
as well as how they can have symptoms of
fever reduced and get at the cause thereof in
the contemporary and traditional doctrines?,

Bitter Principles (Secoiridoids and
Iridoid Alkaloids): They are one of the major
compounds that cause the really bitter flavour.
They are frequently glycosides, meaning that
they are attached to the sugar molecules. They
include amarogentin (from Swertia chirata
L.) and gentiopicroside (from Gentiana
lutea). Secoiridoids and iridoids have been
found to contain anti-inflammatory, hepato-
protective, and antioxidant properties. They

can stimulate digestive enzymes and improve
appetite'.

Alkaloids: Alkaloids are found in
many Tikta Skandha herbs, which are organic
compounds containing nitrogen and possessing
varied pharmacologic activities. Examples are
berberine, which is found in Berberis aristata
DC., and quinine, which is obtained historically
from the Cinchona species. Alkaloids have the
properties of antimicrobial, antimalarial, and
analgesic effects. Berberine, specifically, has
attracted favor due to the possible effects on
blood sugar levels as well as cardiovascular
maintenance®.

Terpenoids : 1t is one very large class,
encomp-assing monoterpenes, sesquiterpenes,
diterpenes, and triterpenoids. Terpenoids are
often volatile and contribute towards the flavor
of the herbs. They can have anti-inflammatory,
antioxidant, and anticancer activities. Some
examples are artemisinin (from Artemisia
annua L.) and andrographolide (from
Andrographis paniculata (Burn.f.) Nees).

Flavonoids: They are polyphenolic
compounds with high antioxidant and anti-
inflammatory activities. They are commonly
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found distributed in the plant kingdom and
contribute to the pigmentation of flowers as
well as fruits. Quercetin, rutin, and apigenin
are just a few examples. They protect one from
oxidative tension, suppress inflammation, as
well as maintain cardiovascular health’.

Phenolic Acids : Also acting as very
powerful antioxidants, these like caffeic acid,
chlorogenic acid, and gallic acid, hold the key
to the herbs of Tikta Skandha's general health
properties. They have the potential to prevent
the cell damage induced by the free radicals and
the risk of chronic diseases too can be lowered.

Pharmacological Potential of Alkaloids in
Fever Management :

Alkaloids are a vast, chemically diverse
group of naturally occurring organic compounds
that contain nitrogen, which occur almost
entirely in plants. They show extensive
pharmacologic activity that is pertinent to
antipyresis>!’.

Antipyretic Activity : Some alkaloids
directly decrease fever. Quinine, extracted
from the Cinchona plants, is the historically
notable antipyretic employed in the case of
malaria-induced fever, and it works through
the disturbance in the parasite’s metabolism.
Some alkaloids can act on the hypothalamus,
the chief temperature control center in the body,
in order to have their antipyretic activity'’.

Anti-inflammatory Activity : Inflam-
mation is one of the leading reasons behind
various fevers. Alkaloids like berberine, present
in herbs like Berberis aristata, have shown
their anti-inflammatory activity by influencing
multiple inflammatory pathways, reducing the
inflammatory response along with the symptoms

that are attached with inflammation.

Antimicrobial Activity : As a large
number of fevers have their origin in infection,
the antimicrobial activity of alkaloids is very
important in treating the causative factor.
Berberine is once again a prominent example,
possessing wide-spectrum activity as a
bactericide, virucide, and fungicide.

Analgesic Activity : Headaches often
involve body pains. Certain alkaloids, including
the opium poppy’s morphine and codeine, have
very strong analgesic (pain) activity, although
clinical use is generally limited to the control
of harsh pain.

Traditional medicine employs a few
alkaloid-containing plants in the treatment of
fever, such as Cinchona officinalis L. (source
of quinine), Tinospora cordifolia (Thub.)
Miers (Guduchi), and Andrographis paniculata
(Kalmegh), which have immunomodulatory,
anti-inflammatory, and antiviral properties®.

Pharmacologic Potential of Flavonoids in
Management of Fever :

Flavonoids are a very large group of
plant pigments that are well known for their
very high antioxidant and anti-inflammatory
activity. They abound in herbs, vegetables, and
fruits.

Anti-inflammatory and Antioxidant
Activity : Flavonoids can reduce inflammation
by inhibiting the production of pro-inflammatory
mediators. As potent antioxidants, they
neutralize free radicals generated during
infection and fever, protecting cells from
oxidative stress and supporting the body’s
healing processes.
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Antiviral and Immunomodulatory
Activity : Some flavonoids can directly inhibit
viral replication, reducing the severity of viral
infections that cause fever. Quercetin, for
example, has shown antiviral activity against
influenza viruses. Furthermore, flavonoids can
modulate the immune system, enhancing its
ability to fight infection and regulate inflammatory
responses, thereby helping the body combat
the underlying causes of fever’.

Traditionally, fever is treated with
plants rich in flavonoids such as citrus fruits,
promoting the immune system; Ocimum
sanctum L. (Tulsi) applying the anti-
inflammatory and antimicrobial properties; and
Camellia sinensis (L.) Kuntze (Green tea).

Synergistic Effects and Therapeutic Consi-
derations :

Their clinical effects can be increased

by synergistic interactions when alkaloids and
flavonoids are combined. Many traditional herbal
remedies consist of a complicated array of
such compounds, by which their general
efficacy is probably accounted for. But one
must be careful. Alkaloid compounds, for
example, are very powerful and have the
potential to act negatively when taken in high
dosages or wrong directions. It is thus vital
that people consult a competent medical expert
before applying any medicinal herbs on the
reduction of fever, particularly if one is suffering
from any illness or is on any medicine’.

Flavonoids are a very large group of
polyphenolic compounds that are defined by
the presence of a 15-carbon skeleton, viz., two
benzene rings (A and B) that are joined by a
three-carbon bridges, occasionally as a
heterocyclic pyran ring (C). Their general
framework can be depicted as C6-C3-C6

Flavonoid Structure
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Intermediate Structure

The basic skeleton of a flavonoid is
as follows:

A-ring: Benzenic ring, generally substituted
with hydroxyl groups in positions 5 and 7.
B-ring: Another ring of benzene, it could be
connected at the position of 2, 3, or 4. The
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substitution in the B-ring strongly determines
the characteristics of the flavonoid.

C-ring: An heterocyclic pyran ring joining the
B and A rings. Oxidation state and substitution
pattern of the C-ring ascertain the various
subclasses of flavonoids.

The three-carbon chain joining both of these
benzene rings.-Three-Carbon Bridge

Flavonoid Classes and Molecular Diversions

The variety of the flavonoids results due to
the differences in the oxidation of the C-ring
and the substitution patternings on the B and
A rings. Principal subclasses are:

Flavones: These contain a double
bond in positions 2 and 3 on the C-ring and a
ketone subgroup in position 4. Typical references
include apigenin and luteolin.

Flavonols: Analogous to flavones, but
with substitution of a hydroxyl at the 3-
parameter of the C-ring. Examples include
quercetin and kaempferol.

Flavanones: These contain saturated
C-ring, with no double bond between positions
2 and 3. An example of it is naringenin.
Flavanonols: These undertake characteristics
of flavanones as well as flavonols, with a
saturated C-ring and a hydroxyl substitute at
the 3-position.

Anthocyanidins: It is accountable for
red, purple, as well as blue hues in most fruits
and flowers. They feature an auxiliary positive
charge residing on the C-ring. Illustrative
example: contain cyanidin and pelargonid

Isoflavones: Isoflavones is that the B-
ring is connected to a Museum ring at chain 3

instead of position 2. Daidzein and genistein
are significant illustrations, especially contained
in soybeans

Chalcones: Open-chain flavonoids,
i.e., they do not contain the C-ring. These are
the prec other flavonoid groups.

Glycosides :

Flavonoids commonly appear in plants
in the form of glycosides, in which one or more
sugar units is bound to the flavonoid aglycone
(adjacent basic flavonoid structure with no
sugar). Glycosylation is most common at
hydroxyl functions on the A or B ring, or at
ring position 3 on the C-ring. The sugar type
as well as attachment position can also
substantially influence the solubility, stability,
and bioactivity of the flav

Polymerization :

Flavonoids may also polymerize into
large entities, including tannins. Condensed
tannins (proanthocyanidins) as oligomers or
polymers of flavan-3-ols, or hydrolyzable
tannins as esters of sugars with gallic or ell

Alkaloids constitute a highly hetero-
cyclic, naturally derived, organic family of
compounds that contain at least one atom of
nitrogen, generally in a heterocyclic ring. These
generally originate from amino acids and
display diverse pharmacological activities.

Basic Structure-The key character of
alkaloids is the availability of nitrogen, typically
in a cyclic structure.
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Alkaloid Composition and Properties

Nitrogen Atom

Essential element in
alkaloid structure

Heterocyclic Ring

Common structural
feature in alkaloids

Graphical Abstract -2

The generic skeleton is highly diverse from
one class of alkaloids to another.

Classes of Alkaloids and Molecular Changes
Alkaloids can be categorized by chemical
structure and biosynthetic origin. Some of the
main classes are:

Pyrrolidine Alkaloids: 1t is present in pyrro-
lidine ring. Some of the examples of these

Pyrrolizidine Alkaloids: These also contain
a fused pyrrolidine-pyrrolidine ring system.
They

Pyridine Alkaloids: These alkaloids include
a pyridine ring. Good is well known.

Piperidine Alkaloids: These also include a
piperidine ring. An example of these is piperine,
present in black pepper.

Tropane Alkaloids: These contain a bicyclic
ring system of pyrrolidine ring with a piperidine

ring. Atropine and scopolamine are significant
examples.

Quinoline Alkaloids: They include quinoline
ring system. Quinine, for the treatment of
malaria caused malaria, is another shining
example. Isoquinoline Alkaloids: Isoquinoline
ring system is present in these. Morphine,
codeine, ,and papaverine belong to the
significant list of alkoloids

Indole Alkaloids: These also form an indole
ring system. Their examples include
strychnine, reserpine, and

Alkaloid Composition and Properties
Amino Acid

Derivation

Common structural feature of alkaloids
Essential factor in alkaloid structure
Nitrogen Atom Non-aromatic Heter
Origin of alkaloids from amino acids
Pharmaceutical Activities

Vast range of impacts on the body
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Purine Alkaloids: 1t is the purine derivative.
It is the caffeine and theobromine common
applications.

Terpenoid Alkaloids: Alkaloids that also
belong to the terpenoid moieties

Alkaloids and flavonoids also hold
much potential for Jwara (fever) management.
Due to their multivarious pharmacological
activities such as antipyretic, anti-inflammation,
antimicrobial, and antioxidant activities, they
can treat both the signs and symptoms as well
as the etiology of fever. To further pave ways
for new and effective fever management,
more research is required to find out their
definite mechanisms of actions as well as to
critically assess their safety and effectiveness
in clinical settings through rigorous clinical
trails. Combination of traditional information
with contemporary scientific research shall,
thus, help to bring them into full potential
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