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ABSTRACT 

Many illnesses, including metabolic syndrome, have many biological targets, making 

diagnosis challenging. Positive interactions make natural products more effective than pure 

chemicals as they act as on multiple targets concurrently. These natural deep eutectic solvents 

synthesize and maintain intermediate polarity biosynthetic products. A natural chemical is 

usually refined by condensing it into a single physiologically active component. Given that 

biological activity is generally the result of many substances interacting, separation may 

reduce biological activity. Herbal treatments promote a wide range of activities, increasing 

total activity. Exointeractions and endointeractions may have a substantial influence on 

human health. Natural product formulation is difficult because active principles must be 

separated from a complex matrix, and the reductionist methodology may tip towards 

unsatisfactory clinical trial. Natural products are a valuable resource for drug development 

and a thorough understanding of the interactions between their constituents is essential for 

their future success. The understanding of the nature of synergistic activity in natural 

products may prove beneficial as well as essential in developing safe and effective treatments 

for disease. 
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INTRODUCTION 

Multiple molecular targets are involved in 

the development of many illnesses such as 

metabolic syndrome, making it difficult to 

pinpoint a single cause [1]. Disease 
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resistance has less probability of arising 

against a mixture of substances than to an 

individual active constituent [2, 3]. Due to 

beneficial interactions, it is often stated that 

natural products are more effective than 

pure chemicals. Pharmacodynamics 

synergism in natural products is a result of 

simultaneous alteration of the multiple 

pathways such as enzymes, metabolites, 

ions, ribosomes and signaling pathways.  

[4]. Pharmacokinetic synergism in the 

natural products upsurges the solubility, 

absorption, distribution and metabolism of 

drugs [5]. Plant cells produce sugars, amino 

acids, choline and organic acids mediated 

eutectic solvents. These solvents act as 

third liquid phase, in between the organic 

and water phases, where intermediate 

polarity products are generated and stored 

[6]. Inhibiting drug exporters like P-

glycoproteins [7, 8, 9] and disrupting 

transport barriers [10] leads to synergism. 

Inhibition of enzymes that alter the drug 

into extractable/inactive moiety or 

activation of enzymes that activates the 

pro-drugs also contribute to 

pharmacokinetic synergy [11]. Synergy is 

also known to occur when inactive natural 

product neutralizes adverse effects of a 

toxic component. Natural products have 

been proved to moderate several pathways 

to overcome drug resistance [12]. 

Polyherbal Formulations 

Modern medicine primarily dependents on 

synthetic or natural compounds, each 

having a specific mechanism of action 

severing the link between plants and human 

health [13]. This has undoubtedly improved 

medical care and human health, resulting in 

a longer life expectancy. Herbal remedies 

also known as phytotherapics were 

formerly thought to be a alternative form of 

health care. Traditional medicine serves 70 

percent to 95 percent of the world's 

population, with the bulk of these practices 

utilizes the plant extracts or active 

components as medicinal agents [14, 15]. 

As a result, a breach between current 

medical practices and how patients are 

treated in real world settings across the 

globe is present.  

Typically, a secondary metabolite is 

extracted and concentrated to yield a pure 

physiologically active component [16]. 

Given the likelihood that biological activity 

is the result of several substances 

interacting, the separation technique might 

result in biological activity being lost or 

weakened.  

Synergism 

Phytocomplexes provide more advantages 

in herbal therapy than isolated chemicals 

[17]. Clinical trials comparing the 

efficiency of whole plant extracts to pure 

preparations found that when the latter is 

refined specific components, the potency 
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diminishes [18]. One of the advantages of 

herbal therapies is their participation in a 

wide range of activities, resulting in a 

greater total activity level. It's may be due 

to synergy, improved bioavailability, 

cumulative effects or simply addictive 

properties [19]. 

Synergy is defined as a higher output by a 

combination of substances than would have 

been expected if the individual 

contributions were taken into account [20]. 

The term "synergy" refers to a "positive" 

effect, that is, a greater increase in effect 

than expected, it should be noted that an 

unexpected decrease in activity, sometimes 

referred to as "negative synergy" or 

"antagonism," can also occur, especially in 

some interactions between orthodox 

medication and some herbal products [21]. 

Exointeractions (relationships of chemicals 

not present in the extract with the 

chemicals of the extract) and 

endointeractions (relationships between 

compounds present in the extract) have the 

potential to have a major influence on 

human health. Isolation of active 

constituent from a complex mixture is a 

major challenge in the creation of natural 

product pharmaceuticals and this 

reductionist methodology might result in 

disappointing clinical trial outcomes. 

Furthermore, the unstable components, as 

well as a spectrum of active molecules 

rather than a single active molecule, all 

argue against plant extracts being separated 

or fractionated in all circumstances. 

Overcoming Drug Resistance 

Multifactorial illnesses and high risk of 

therapeutic resistance or a variable 

response to treatment are often treated 

using combinations of drugs that target 

many targets. A combination of compounds 

(phytochemicals or synthetic) has higher 

bioactivity than a single agent because a 

mixture of bioactive substances has the 

ability to touch many targets [22]. Disease 

may develop resistance to single ingredient 

therapy and the use of complex 

pharmaceutical combinations may interrupt 

resistance. Plants have adopted this strategy 

in their evolutionary history. Plants are 

assumed to have perfected the use of 

interacting phytochemical complexes, 

which combine pleiotropic, multi-targeted 

compounds to perform a variety of 

complementary functions for them [23]. 

Natural substances have the potential to 

change or inhibit the interaction of proteins. 

As a result, these substances may control a 

broad variety of cellular functions, 

including immunological response, signal 

transmission, and cell division (mitosis and 

apoptosis).  

Mini-combinatorial library 

A plant derived product is a collection of 

biochemically related analogues, 
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precursors, and catabolites with 

overlapping pharmacological action. 

Majority of secondary metabolites 

produced by plants are unknown, several of 

them are recognized to have a role in 

cellular and organic defense as well as cell 

signaling. As a result, when plant 

secondary metabolites are researched 

together, the probability of enhanced 

physiologically activity than the individual 

components may be obtained. It has been 

proven that quercetin and catechin have 

synergistic effects with the most regularly 

used chemotherapeutic medications [24]. 

The synergy of the components in a single 

herbal extract is influenced by two major 

aspects, both of which are connected. The 

first is the simultaneous solubility of a 

group of compounds with varying degrees 

of polarity, and the second is the variety of 

targets on which these substances may act, 

which can include enzymes, receptors, ion 

channels, transport proteins, antibodies, and 

a variety of other molecules [25].  

The indications and posology of plant 

derived products vary according to 

geographical conditions. Zingiber 

officinalis is a medical plant in Europe 

while a tea in Brazil. Since2004, the Food 

and Drug Administration (FDA) has 

regulated herbal medicines, which are 

defined as "complex extracts from a plant 

used to heal disease." While botanical 

medications go through the same clinical 

testing as conventional drugs, the 

production process may be sped up if the 

plant in issue has a lengthy history of safe 

human use.  

Liquorice 

In the plants Glycyrrhiza glabra and 

Glycyrrhiza uralensis, as well as other 

triterpenoid saponins, researchers believe 

they have discovered the chemical basis for 

the plants long standing use as solubilizing 

agents in herbal preparations to increase 

absorption [26].  

The suppression of P-glycoprotein 

(multidrug resistance protein 1) in the 

intestines is another way through which 

saponin rich plants may boost the 

absorption of many other herbal substances 

in the body [27]. It is generally known that 

P-glycoprotein is an efflux pump, which is 

responsible for the removal of a broad 

variety of pharmaceuticals and herbal 

supplements from the body. It is believed 

that chemicals generated by epithelial cells 

in the gut prevent nutrients from being 

absorbed into the body. When glycyrrhizin 

is supplied alone, the crude extract have a 

lower toxicity than the active ingredient 

itself [28, 29]. 

The complex nature of natural commodities 

stymies the development of natural things 

as medicines. Indeed, since it was hard to 

purify the individual components on a big 
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enough scale to make them effective on 

their own, key medications such as 

ivermectin were previously manufactured 

and marketed as complexes. It is 

challenging to apply today's drug discovery 

technique, high-throughput screening, to 

extracts generated from natural sources. 

The high expense of each sample, the 

difficulty of refilling, the difficulty of 

isolating and characterising active 

molecules, the lack of reproducibility, and 

interference from other chemicals are all 

factors. The need of doing future study 

utilising the most advanced scientific 

methodologies presently accessible. 

Numerous efforts have been launched for 

improving the reporting of randomised 

controlled trials, including those including 

herbal medicines [30].  

CONCLUSION 

Herbal therapies are commonly utilised to 

treat a broad range of disorders all over the 

globe. Despite recent advances, there is still 

a significant gap between "best scientific 

evidence" and what people actually use to 

heal illnesses. While it is true that 

physicians do not approve herbal 

medications, the reasons for this are both 

misleading and truthful. It is critical that all 

health-care practitioners who are interested 

in herbal medicine research have access to 

it. Both research organisations and the 

pharmaceutical industry should prioritizes 

high-quality studies of herbal medicines 

with the objective of producing an 

"evidence-based herbal drug" that will 

enhance and protect people's health care. 

Perhaps by then, the goal of "health for all" 

will have been a reality. 
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