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Abstract  
 

Apart from traditional phytohormones, a range of short peptides known as peptide hormones have gathered more 

information and focus due to their role in long-range signaling and systemic control of stress adaption and development. 

New networks exist the crosstalk between different phytohormones under a variety of conditions, such as plant growth, 

development, and responses to biotic and abiotic stress. Some of the important plant hormones are auxins, gibberellins, 

cytokinin’s, jasmonic acid (JA), salicylic acid (SA), florigen, and strigolactones (SLs). Salicylic acid (SA), a crucial plant 

hormone, is involved in several activities, including thermogenesis, stomatal closure, seed germination, floral induction, 

root initiation, and response to biotic and abiotic stresses. Organosulfur compounds are thought to cause phase II 

detoxifying enzymes, such as quinone reductase and glutathione S-transferase, as well as increase the activities of 

superoxide dismutase (SOD), glutathione reductase, and glutathione peroxidase (GPx), which gathered ultimately lead to 

the detoxification and elimination of carcinogens. Ginseng and ginsenosides seem to help with immunity, cancer, diabetes, 

CNS function, and other conditions. These therapeutic herbs offer a sensible way to treat a variety of inside illnesses that 

are typically regarded to be incurable.  
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INTRODUCTION 
In general, a hormone is a family of signaling 

molecules that influence physiology and behavior by 

being produced from glands in organisms and traveling 

to target organs via the circulatory system. Nonetheless, 

the word hormone is occasionally used to refer to 

substances that are made by cells and have an impact on 

neighboring or the same cell [1, 2]. These are known as 

plant hormones, and they act by controlling certain 

targeted cells biological processes either in the vicinity 

of their production or by moving them to other organs. 

Plant hormones that have been identified to date include 

auxins, gibberellins (GAs), cytokinins (CKs), abscisic 

acid (ABA), ethylene, brassinosteroids (BRs), jasmonic 

acid (JA), salicylic acid (SA), florigen, and 

strigolactones (SLs) [3, 4]. 

 

The exogenous supply of these phytohormones 

may have an impact on the gut microbiota, which in turn 

may have an impact on metabolism and other biological 

processes [1, 4]. It may have both positive and negative 

impacts on human health. Through genetic engineering, 

it is possible to identify the genes that microorganisms 

use to produce these hormones and to control how much 

of them are produced. Additionally, plant hormones are 

essential for plant-to-plant and plant-associated microbe 

signaling; yet, little is known about how these hormones 
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influence interactions between plants, animals, and 

microbes [5, 6]. 

 

Numerous studies have demonstrated the 

networks of cross-talk between different phytohormones 

under a variety of conditions, such as plant growth, 

development, and responses to biotic and abiotic stress 

[3, 5]. Numerous plant hormones have also been shown 

in recent research to have a role in the systemic control 

of responses to environmental factors, which enhances 

plant fitness by long-distance transport and 

communication networks across plant organs. Apart 

from traditional phytohormones, a range of short 

peptides known as peptide hormones have garnered more 

focus due to their role in long-range signaling and 

systemic control of stress adaption and development [7, 

8]. 

 

New Adaptations and Applications of Phytochemicals 

At first, auxin was thought to be a plant 

hormone because of its role in attracting plants to light or 

gravity. Later, it was shown that auxin is chemically 

represented as indole-3-acetic acid. It was also shown 

that auxin is essential for numerous physiological and 

developmental processes in plants, such as tropical 

growth, fruit production, vascular differentiation, 

embryogenesis, and root and shoot development [9, 10]. 

 

Auxin-responsive genes' function in the body's 

reaction to biotic stress. In order to identify the possible 

function of auxin in defensive responses in plants, the 

expression of auxin-responsive genes at the molecular 

level in Oryza sativa under a variety of biotic stress 

conditions. The geographical and temporal patterns of 

auxin-dependent developmental reprogramming are 

determined by patterns of variable auxin accumulation 

within a field of cells [11, 12]. However, the 

interpretation of these auxin accumulations at the 

individual cell level ultimately determines the type of 

developmental output. Even while auxin elicits a wide 

range of cellular responses, most of its actions are 

attributed to a single, quite straightforward mechanism 

that directly affects transcriptional control. Auxin 

signaling is essentially driven by the interaction between 

two kinds of transcriptional regulators [10, 13]. 

 

Auxin is transported by two different but related 

systems in higher plants: the first is a quick, non-

directional flow in the phloem with photo assimilates, 

and the second is a slow, directed intercellular polar 

auxin transport (PAT). The directed active movement of 

auxin molecules in plant tissues, known as polar 

transport, requires certain carrier proteins to be 

completed. Local hormone maxima are produced by the 

simultaneous action of auxin influx and efflux carrier 

proteins. Essential plant developmental processes 

including organ development, apical hook creation, 

gravitropism and hydrotropism bending to directed root 

growth, and phototropism depend on the directional 

auxin gradients [14, 15]. 

 

In order to activate defensive responses against 

biotrophic diseases and increase plant tolerance to 

various pathogens, salicylic acid functions as an essential 

endogenous signal for SAR [15]. However, it was also 

thought that SA activates a number of pathways, such as 

CDPK (calcium-dependent protein kinase), MAPK 

(mitogen-activated protein kinase), and other protein 

kinases, thereby encouraging the production of 

secondary metabolites in plants, which are essential for 

plant–pathogen interactions. Deficits in nutrients and 

water can also result in some effects that are similar to 

those brought on by infections. For instance, it was noted 

that Sempervivum tectorum L. were free of visual 

infections, and that there was a high positive correlation 

between the amount of SA and the relative water content 

and leaf hydration. It is plausible that antagonistic 

interactions between ABA and SA might regulate certain 

features of morphological alterations brought on by a 

water deficit [16, 17]. 

 

 
Fig-1: Various functions of salicylic acid with 

potential targets 

 

Using a high-throughput screen, the identified 

many members of the Arabidopsis glyceraldehyde 3-

phosphate dehydrogenase (GAPDH) family, including 

GAPDHC1. GAPDH is necessary for plants and animals 

to be able to glycolyze. Invasive viruses, however, have 

the ability to take over many GAPDH family members 

in order to facilitate their replication. For instance, 

tomato bushy stunt virus (TBSV) cannot replicate well 
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unless GAPDH binds to the 3′ end of the negative-strand 

RNA template [14, 15]. As a result, the positive strand 

may be synthesized and translated, or packed, into the 

virion. Salicylic acid (SA), a crucial plant hormone, is 

involved in several activities, including thermogenesis, 

stomatal closure, seed germination, floral induction, root 

initiation, and response to biotic and abiotic stresses. Its 

vital role in plant immunity is still not fully understood, 

despite much research. Using conventional biochemical 

techniques and, more recently, genome-wide high-

throughput screens, more than two dozen plant SA-

binding proteins (SABPs) as well as other 

uncharacterized candidates have been discovered. 

Certain proteins have a low affinity for SA, whereas 

others have a high affinity. Given that the location, 

timing, and kind of external stimuli, as well as 

developmental stage, tissue type, and subcellular 

localization, can all have a substantial impact on SA 

levels, even within the same plant species [17-19].  

 

 
Fig-2: Shows the various list Medicinals with potential effects 

 

Importance of Medicinal Plants in Agriculture 

Sectors 

Allium cepa, one of the most significant 

condiment plants cultivated and consumed worldwide, 

was studied for its many pharmacological and medicinal 

properties. It is a perennial plant in the Amaryllidaceae 

family that is rich in dietary fiber [20]. In addition to 

vitamins and minerals, it has a high concentration of folic 

acid, vitamin B6, magnesium, calcium, potassium, and 

phosphorus. In addition to its widespread usage as an 

antibacterial, this compound has been shown to have 

neuroprotective, anti-inflammatory, antiparasitic, 

antioxidant, anticancer, antiplatelet, antihypertensive, 

and antidepressant properties. It is claimed to have 

positive benefits on the immune system in addition to the 

respiratory, circulatory, and digestive systems. 

Herbaceous onions (Allium cepa L.) and garlics (Allium 

sativum L.) are two of the first plants purposely grown 

for food and medial [21, 22]. The vegetable onion has a 

long history of use in medicine; the bulbs are used as 

flavoring and for therapeutic reasons in cookery. 

Likewise, the roots, stalk, and leaves can be added to 

meals and have medicinal use. The traditional medicinal 

applications of onions, such as diuretics, 

antiarteriosclerosis by lowering blood LDL cholesterol, 

and the formation of blood clots after tissue injury, have 

been beneficial to the circulatory system [20-22].  

 

The effects of onions and associated 

components in preventing cancer have been explained by 

a number of different ways. For instance, quercetin can 

inhibit the activity of tyrosine kinases that are 

carcinogenic and prevent DNA damage and mutations 

from ROS. It can also increase the bioavailability of 

certain anti-cancer medications like tamoxifen by 

enhancing intestinal absorption and lowering 

metabolism [23, 24]. Organosulfur compounds are 

thought to cause phase II detoxifying enzymes, such as 

quinone reductase and glutathione S-transferase, as well 

as increase the activities of superoxide dismutase (SOD), 

glutathione reductase, and glutathione peroxidase (GPx), 

which will ultimately lead to the detoxification and 

elimination of carcinogens. Additionally, these 

substances influence sulfhydryl/disulfide exchange 

processes and cause apoptosis, both of which are likely 

essential for limiting tumor development and cell 

proliferation. Onion has anti-diabetic properties, 

according to the research that is currently available. 

Using onions to cure diabetes and reduce blood glucose 

levels is one of the most significant uses of onions in 
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traditional medicine [24-26]. Onion extracts also 

normalize the plasma level of fat and glucose and modify 

the activities of liver hexokinase, glucose 6-phosphatase, 

and HMG coenzyme-A reductase. Patients with diabetes 

experience hypoglycemia after eating onions. Red onion 

extract treatment reduced fasting blood glucose (FBG) 

and enhanced glycation end products (AGEs) in 

streptozotocin (STZ)-induced diabetic mice. Due to 

hyperglycemia, treated rats with the extract also showed 

increased serum insulin levels and suppressed 

inflammatory mRNA expression [27, 28]. 

 

 
Fig-3: Shows the plant bioactive compounds 

 

Reactive oxygen species (ROS), free radicals 

can be produced by both endogenous and external 

sources. Air pollution, alcohol, tobacco use, smoking, 

heavy metals, transition metals, industrial solvents, 

pesticides, and some drugs, such as paracetamol and 

radiation therapy, are important external contributors 

[29]. Examples of endogenous sources include 

mitochondria, phagocytic cells, peroxisomes, and the 

endoplasmic reticulum. Free radicals and a variety of 

diseases, including as senile dementia, diabetes, 

inflammatory joint disease, cancer, atherosclerosis, and 

degenerative eye disease, have been closely linked in 

several studies. The capacity of ginseng leaf extracts in 

methanol and ethanol to scavenge free radicals. In ApoE-

knockout mice, total Panax notoginsenosides has been 

demonstrated to prevent atherosclerosis, and P. 

notoginseng saponins lower atherosclerosis via 

regulating the lipid through their anti-inflammatory 

characteristics [30, 31]. By modifying the adenosine 

triphosphate-binding cassette transporter A1, saponins 

from P. notoginseng have the ability to reduce 

cholesterol ester in foam cells. Furthermore, in ApoE-

knockout mice, ginsenoside Rd protected 

atherosclerosis. P. ginseng may have antihyperlipidemic 

properties [31, 32]. 

 

Ginsenosides protect against myocardial 

reperfusion injury by reducing lipid peroxidation and 

increasing the production of 6-keto-prostaglandin F1α. 

The rabbit pulmonary endothelium was shielded from 

ROS damage by ginsenosides [33, 34]. Moreover, 

ginseng prevented ROS damage by encouraging the 

production of NO. Endothelial dysfunction was brought 

on by homocysteine and human immunodeficiency virus 

protease inhibitors, but both could be successfully 

avoided by ginsenoside Rb1 and other ginsenosides by 

reducing the production of ROS [33, 34]. Strong 

antioxidant ginsenoside Re protects cardiomyocytes 

against oxidative injury. This protection stems, at least in 

part, from its capacity to scavenge radicals, especially 

hydroxyl and H2O2 radicals. The antioxidant qualities of 

ginseng extract, which extend the life of cardiomyocytes 

and enhance their contractile function, may be mostly 

attributed to ginsenoside Re. Minerals, amino acids, 

saponins, and other water-soluble low- and high-

molecular-weight compounds are all present in aqueous 

ginseng preparations [32-34]. It has been demonstrated 

that ginseng extract controls the production of cytokines 

in a mouse model suffering from lung Pseudomonas 

aeruginosa infection. The lung cells treated with ginseng 

extract produced higher IFN-γ/IL-4 ratios, increased 

levels of interferon γ (IFN-γ) and tumor necrosis factor α 

(TNF-α), and decreased levels of interleukin 4 (IL-4). 

When given ginseng extract, mice with a lung infection 

brought on by Panax aeruginosa had indications of a 

Th1-like immune response [34, 35]. 

 

A range of memory-impairment models have 

been used to examine the effects of ginseng and its active 

ingredients on learning and memory. The ginsenoside 

Rg1 improved learning and memory consolidation, 

retrieval, and acquisition, indicating that Rg1 can 
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improve memory at all stages [36, 37]. To investigate the 

effect of ginsenoside Rg1 on learning and memory loss 

caused by β-amyloid, passive avoidance and 

performance in the Morris water maze were assessed 

after the last treatment. Ginsenoside Rg1 significantly 

reduced latency and swimming distance, increased step-

through latency, and improved corresponding changes in 

search strategies in the Morris water maze. In another 

study, Rg1 significantly reduced memory deficits in old, 

ovariectomized, and brain ischemia-reperfusion rats [38, 

39]. 

 

Ginseng has been used as a frequent component 

in traditional medicine for thousands of years. Its main 

use has been as a general tonic and adaptogen to maintain 

homeostasis and the body's tolerance to outside stimuli; 

it also helps to improve general vitality, and physical 

function, and slow down the aging process. Ginseng and 

ginsenosides seem to help with immunity, cancer, 

diabetes, CNS function, and other conditions. While 

individual ginsenosides have been found to be beneficial 

for certain effects or circumstances, it is currently 

unknown if a single ginsenoside or mixtures of ginseng-

derived components can optimize benefit across a range 

of diseases and conditions. Therefore, more research on 

the relationship between the structure and activity of 

individual or combination ginseng components working 

together is required to predict [38-40].  

 

Phospholipids may be essential in improving 

the therapeutic effectiveness of small molecules, 

especially those with limited oral bioavailability, 

according to a number of studies. Amphipathic 

phospholipid complexes frequently serve as bioactive 

components that enable substances to pass through the 

digestive system and into the circulation. In principle, 

phospholipid complexes can be effective strategies for 

any small bioactive substance [41]. The curcumin 

molecule has been found to have a great affinity for 

biological membranes and a tendency to penetrate them 

fast in order to form dimeric biological complexes. A 

phenolic compound with limited solubility, curcumin 

can create non-covalent adducts with phospholipids, 

particularly phosphatidylcholine. Curcumin has potent 

anti-cancer properties because, as several studies have 

shown, it inhibits angiogenesis, the process by which 

preexisting blood vessels split into new ones. 

Angiogenesis is a multiphase process including 

endothelial cell activation, proliferation, invasion, and 

migration. Curcumin has been shown to reduce 

angiogenesis repeatedly in several cancers by inhibiting 

these phases. Furthermore, curcumin inhibited VEGF 

Receptor signaling in vivo to restrict lymphangiogenesis, 

or the development of new lymphatic vessels, a critical 

process in the spread of cancer [41, 42]. These can cause 

cancers of the gastrointestinal system. The curcumin-

bound chitosan nanostructures and demonstrated the 

efficacy of using this tactic to improve metabolic 

durability, biocompatibility, and bioavailability in mice 

as well as antimalarial activity. The efficiency of 

antisolvent precipitation, which is influenced by stirring 

speed, temperature, and time, has emerged as a further 

often practical and affordable technique for creating 

curcumin nanostructures. It also increases the stability 

and solubility of curcumin nanostructures. Its ease of 

usage makes it suitable for use in the industrial 

processing of medicinal nanomaterials [43, 44]. 

 

CONCLUSION 
The therapeutic herbs offer a sensible way to 

treat a variety of inside illnesses that are typically 

regarded to be incurable. The curcumin molecule has 

been found to have a great affinity for biological 

membranes and a tendency to penetrate them fast in 

order to form dimeric biological complexes. These 

bioactive compounds have been shown to have 

neuroprotective, anti-inflammatory, antiparasitic, 

antioxidant, anticancer, antiplatelet, antihypertensive, 

and antidepressant properties. Because there are 

medicinal plant treatments are regarded as being quite 

use. The biggest benefit is that these treatments are in 

harmony with nature. 
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