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In allergic inflammatory diseases, histamine plays a significant role. Histamine H1 receptor antagonists, also referred to as 

antihistamines, have been used to treat allergies for a long time. They are believed to work by inhibiting the inflammatory 

responses brought on by the release of histamine. Mast cells, basophils, lymphocytes, and other reservoirs contain granules 

that release histamine, a short peptide with inherent vasoactive properties. Histamine interacts with histamine receptors to 

control a number of cellular processes involved in the control of allergic inflammation and the immune system.Here, we 

examine mounting evidence that histamine does, in fact, play a part in inflammation and the regulation of immune function in 

these disorders. In particular, the identification of the fourth histamine receptor (H4) and its widespread expression on 

immunological and inflammatory cells. 
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Introduction:  Inflammation is an immunological response, to the introduction of foreign substances into the 

body or the failure of tissue healing is inflammation. By enlisting immune cells, which can attach to or remove 

foreign substances or damaged tissue, it defends our bodies from such detrimental external or internal stimuli [2, 

5, 6]. Its goal is to find and get rid of the harmful substance and get rid of the damaged tissue pieces so that the 

body may start healing. The reaction entails adjustments in blood flow, an increase in blood vessel permeability, 

and the movement of fluid, proteins, and white blood cells (leucocytes) from the circulation to the site of tissue 

damage and Clinical care of different illnesses, including eye and urinary tract infections, brain tumours, and liver 

cirrhosis. [18, 24]. Acute inflammation is a limited-duration inflammatory response, but chronic inflammation is 

used to describe a response that lasts longer. It has been demonstrated that histamine binds to four different types 

of G-protein-coupled histamine receptors that are variable expressed in various cell types, acting as a 

pathophysiological regulator of cellular functions. [14,18]. Widely present throughout the body The rate-limiting 

enzyme histidine decarboxylase synthesizes the endogenous short-acting biogenic amine histamine [2-(4- 

imidazolyl)-ethylamine] from the basic amino acid histidine.,. Its capacity to imitate anaphylaxis was one of the 

first documented roles, and it has since been shown to play a significant part in inflammatory processes. Histamine 

is a physiologically active chemical that is present in a wide range of living things [22]. The main characteristics 

of toe and fingernail diseases include discoloration and pitting. [23]. 

Histamine: An autacoid known as histamine has been identified as a key mediator in the development of allergic 

reactions and illnesses [2,7]. Tissue mast cells and basophils produce and store it in cytoplasmic granules. 
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Histamine is released in huge amounts by non-cytotoxic processes during the early stage of IgE-mediated 

responses, which is the most significant mechanism for its release in response to immunological stimuli [4, 5, 10]. 

Source of Histamine: 

Histamine's production was discovered in 1907, and Barger and Dale described it as a chemical ("beta-1") that 

could contract the ileum of guinea pork in 1910. The swelling and itching that result from contact with stinging 

nettle leaves are partially caused by the histamine found in the hair-like structures on those leaves.; stinging nettles 

are plants that manufacture histamine [3]. Histamine is another unpleasant component found in the venom of 

numerous wasp and bee species. In humans, histamine may be found in almost all body tissues. It is largely kept 

in the granules of tissue mast cells. Histamine-containing granules are also seen in the blood cells known as 

basophils. [12,17]. 

Histamine Receptors: One of the four distinct histamine receptors, known as H1, H2, H3, or H4, in target 

cells is activated to mediate histamine activity [11]. 

 

Role of Histamine Receptors in Allergic Inflammation 

Histamine receptors (H1R-H4R) are classified according to how they work, how they are distributed, and how 

much they bind to histamine. The pro- and anti-inflammatory actions of histamine depend on the cell types 

activated by it as well as the histamine receptor subtype. While the H2-receptor affects gastric acid secretion, 

airway mucus formation, and vascular permeability, the H1-receptor causes cellular migration, nociception, 

vasodilatation, and bronchoconstriction. The H3-receptor is crucial in the development of neuro-inflammatory 

disorders. It has also been demonstrated that the H4-receptor plays a role in inflammation and allergies. By 

releasing a number of inflammatory mediators, H4R-mediated mast cell activation can control an intense 

inflammatory cascade. These mediators may also encourage the migration of other inflammatory cells into the 

inflammatory region. Similarly, H1R activation controls allergic reactions by promoting the movement of Th2 

cells toward the allergen during lung inflammation. 

The Histamine H1 Receptor 

Histamine research prior to the 1970s concentrated on the function of histamine in allergic disorders. The H1R is 

widely expressed and contributes to allergies and inflammation. H1R is expressed in a variety of organs and cells, 

including lymphocytes, respiratory epithelium, endothelial cells, hepatic cells, vascular smooth muscle cells, and 

H1

•Alteration of vascular permeability

H2
•Regulation of gastric acid secretion

H3
•Regulation of neuronal histamine turnover

H4
• Immune cell chemotaxis, immune response, inflammation
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neurons.The initial generation of H1 receptor antagonists, however, which were developed to treat allergies, 

manifested different adverse effects, such as drowsiness. Due to structural alterations, the medications' ability to 

cross the blood-brain barrier was blocked, preventing this specific physiological action of the ligands. 

The Histamine H2 Receptor 

Schild and Ash proposed the existence of two separate subtypes of histamine receptors in 1966 as a result of the 

observation that the traditional "antihistamines" (i.e., H1 receptor inverse agonists) could not counteract all 

histamine-induced effects (such as those at the heart and stomach). Many different types of cells and tissues, 

including B cells, T cells, dendritic cells, gastricparietal cells, smooth muscle cells, the brain, and cardiac tissue, 

have high levels of the Gas-coupled H2R expression. The receptor's activation can lead to the generation of 

vascular permeability, stomach acid secretion, and mucus in the airways. Histidine decarboxylase knockout mice 

(HDC/), whose H2R function is well characterized, show that the absence of histamine can cause a tissue-specific 

up regulation of H2R expression. The H2R is also crucially responsible for the relaxation of the uterus, blood 

vessel smooth muscle cells, and airways. Additionally, the H2R is involved in immune system activation, 

including Th1 cytokine production, basophil degranulation decrease, T-cell proliferation, and antibody formation. 

The Histamine H3 Receptor 

In the 1980s, histamine's physiological significance as a neurotransmitter and another physiological function 

became clear. It is crucial for the homeostatic control of inflammation, cognition, sleep-wake cycles, and energy 

levels. The behaviour and locomotion of H3R-deficient mice are altered, and they manifest the metabolic 

syndrome, which is characterised by obesity, hyperplasia, and elevated levels of leptin and insulin. Additionally, 

a number of studies indicate that H3R deletion can increase the expression of IFN-inducible protein 10, MIP 2, 

and CXCR3 in T cells as well as the severity of neuro-inflammatory illnesses. Additionally, these researchers 

demonstrated that H3R can play a role in blood-brain barrier function. 

The Histamine H4 Receptor 

Following the cloning of the H3 receptor gene, numerous groups found the equivalent H4 receptor sequence in 

the human genome databases. In fact, the H4 receptor and the H3 receptor share a high degree of sequence 

similarity (54% in the trans membrane domains and 31% in the protein). A range of immune cells as well as other 

cells such the spleen, intestinal epithelia, lung, synovial tissue, central nervous system, sensory neurons, and 

cancer cells express the histamine H4R, which is connected to G/io proteins. 

Release of Histamine: The mast cell and the white blood cells known as basophils and eosinophils are 

where the majority of the body's histamine is produced in granule form. In places that could be harmed, the nose, 

mouth, foot, internal body surfaces, and blood vessels all have a lot of mast cells.. In the brain, where it serves as 

a neurotransmitter, non-mast cell histamine can be found in a number of tissues [22] the main pathophysiologic 

mechanism for basophil and mast cell histamine release is immunologyWhen exposed to the proper antigen, these 

cells degranulation if IgE antibodies are sensitised by their membranes. IgE antibodies linked to mast cells trigger 

histamine release when allergens bind to them. The risk that allergens will find enough free IgE to cause a mast 

cell to release histamine can be decreased by reducing the overproduction of IgE [12, 18]. 

 

 

 

 

 

 

 



Journal of Pharmaceutical Negative Results ¦ Volume 14 ¦ Regular Issue 02 ¦ 2023 593 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Action of Histamine on Inflammation: Numerous inflammatory and hypersensitive side effects, 

including as Histamine causes smooth muscle contraction, edema, vasodilation, and an increase in vascular 

permeability. Increased vascular permeability results from fluid leaking from capillaries into the tissues, which 

causes the classic symptoms of an allergic reaction, such as a runny nose and watery eyes. Although histamine 

H1 antagonists have little impact on acute inflammation, histamine is believed to be a crucial regulator of the 

acute inflammatory response. [2,8]. Histamine is a critical component of numerous allergic and inflammatory 

processes, including both acute and delayed hypersensitivity reactions. The source of the histamine in these 

circumstances is tissue mast cells. The severity of these issues is influenced by the method of exposure (local 

versus systemic), the place of exposure (for instance, inhaled versus cutaneous), the concentration of allergen, and 

the level of prior sensitization to the allergen. Clinical symptoms of histamine release range from localized wheals 

and flare-ups to potentially fatal anaphylactic reactions. Numerous allergic reaction symptoms are caused by 

histamine's ability to affect blood vessels, which results in vascular permeability, vasodilation, and increased 

blood flow. [2,8,9]. 

Antihistamine: Antihistamines are used to treat allergic diseases. They are helpful for relieving the itching 

brought on by histamine release. 

Promethazine and other 'first generation' antihistamines from the past induced sedation. With more recent "second 

generation" and "third generation" antihistamines, including loratadine and desloratadine, this is less of an issue. 

In the table, you'll find a list of the oral antihistamines that are available in Australia to treat allergic disorders. 

Desloratadine and fexofenadine are approved for usage in infants six months of age and beyond, whilst loratadine 

and cetirizine can be started on at 12 months of age. Due to their calming or antinausea effects, several 

antihistamines are used 

TABLE-1 Oral antihistamines used to treat allergy conditions are readily available in Australia. 

NEUROPEPTIDES SP, 

CGRP, NPY, NT, VIP, 

PACAP, NK, 

SOMATOSTATIN 

IgE, IgG 

MBP, ECP, ET-1, 

TRYPTASE, CRH, 

UROCORTIN, NPs, 

PARATHORMONE 

BRADYKININ 
CHEMOKINES CCL2, 

CCL3 

SUPERANTIGENS, Fv 

PROTEIN, PROTEIN A, 

PROTEIN L 

PROINFLAMMATORY 

FACTOR C3a and C5a 

PEPTIDES, b-DEFENSIN, 

CATHELICIDIN LL-37 

CYTOKINES, SCF, TNF, NGF 

BACTERIA BACTRIAL 

TOXINS VIRUSES? 

HISTAMINE 

RELEASE  
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Sedating H1 antihistamines 

Cyproheptadine 

Dexchlorpheniramine 

Pheniramine 

Promethazine 

Trimeprazine 

 

 

 

Less sedating H1 antihistamines 

Cetirizin 

Desloratadine 

Fexofenadine 

Loratadine 

 

Pharmacology: Antihistamines interact with histamine receptors on cell surfaces. Histamine receptors come 

in four different varieties in the body (H1–H4), with H1 and H2 having the highest levels of expression. Airway 

and vascular smooth muscle cells, endothelium and epithelial cells, eosinophils, and neutrophils are just a few of 

the cells that have H1 histamine receptors[2,4,5].The receptors bind histamine, but they also have a built-in 

signaling mechanism that works even when histamine isn't interacting with the cell surface. A balance exists 

between the receptor's active and inactive states. The active form of the receptor is stabilised by the presence of 

histamine, whereas the inactive form of the receptor is stabilised by the presence of antihistamines. Inverse 

agonists are consequently produced by the H1 antihistamine medications. Cetirizine, desloratadine, and 

fexofenadine do not undergo significant metabolic processing, whereas loratadine is metabolised in the liver 

[16,9]. 

Newer Antihistamine: Less sedative H1 antihistamines are more recent versions. There aren't many long-

term head-to-head studies, despite the fact that all the newer medications seem to be similarly effective in small 

studies. Therefore, the patient can select the specific medication that they believe works best or the formulation 

(tablet size) that works best for them. The decision for paediatric suspensions may be influenced by a chosen 

flavor [9, 7]. 

Second-Generation Antihistamine Drugs Used in the treatment of Anti-

Inflammatory 

Different second-generation antihistamines have different pharmacologies, which may affect how well they 

suppress the proinflammatory mediators linked to an allergic reaction as it develops (Table 1). Antihistamines can 

reduce inflammation in a variety of ways, some of which appear to depend on first interacting with the histamine 

receptor. If these variations in anti-inflammatory pharmacology have clinically significant effects, further research 

is required to ascertain this [10, 17]. 

TABLE-2 Compounds are use as Duration of action in h and Protein binding, %. 

Compounds Onset of action, h Duration of action, h Protein binding, % 

Cetirizine 0.7 24 93 

Desloratidine 3 24 95 

Fexofenadine 1-2 24 60-70 

Levocetirizine 0.5 >24 96 
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The active metabolite of loratadine, desloratadine, is a second-generation oral antihistamine with safety and 

tolerability features similar to placebo and efficacy shown in randomised, controlled clinical trials. [12, 18] 

Desloratadine is prescribed for the treatment of urticarial and intermittent and persistent AR in adults and children 

older than one year old in the European Union. Desloratadine has been given the go-ahead in the US to treat 

perpetual AR, chronic idiopathic urticarial (CIU), in adults and children older than 6 months, as well as seasonal 

AR in those people and children older than 2 years. Desloratadine suppresses a number of inflammatory mediators 

in addition to having considerable H1-receptor antagonist effects, as do antihistamines like levocetirizine (the 

active enantiomer of cetirizine) and others, according to in vitro studies, animal model studies, and in vivo tests. 

New research increasing the antihistaminic, anti-inflammatory, and anti-allergic properties of desloratadine will 

be presented in the current review. [14, 13] 

Desloratadine's effects on allergies, inflammation, and histamine 

Desloratadine interacts with the H1-receptor more effectively than cetirizine, ebastine, fexofenadine, and 

loratadine, respectively (Table 1); the observed alteration in histamine-induced intracellular calcium served as the 

study's effector end aim. Only 37% of the desloratadine remains bound at 6 hours, indicating pseudo-irreversibility 

and supporting a longer duration of effect. Desloratadine slowly separates from the receptor after becoming linked 

to it. [11] A second-generation antihistamine known as desloratadine demonstrates inverse agonism, which 

reduces downstream messaging by spontaneously activated receptors. Compared to equal amounts of cetirizine, 

fexofenadine, loratadine, or pyrilamine, desloratadine efficiently reduced downstream signaling of a constitutively 

active human H1-receptor linked to NF-B production. Desloratadine was also more effective than its counterparts 

in preventing the development of NF-B after histamine activated the receptor. [19]. 

Pharmacodynamics: A second-generation H1-receptor antagonist with a lengthy half-life and peripheral 

H1-antagonist effect is desloratadine. Many of the symptoms of allergic reactions, such as tissue swelling, are 

brought on by the chemical histamine. Histamine is released from cells that store it (mast cells) and binds to other 

cells that contain histamine receptors. Histamine binds to the receptors on the cell, "activating" it and causing it 

to release more chemicals that result in the symptoms we associate with allergies. Desloratadine stops histamine 

from activating cells by blocking the H1 receptor, one kind of histamine receptor. Desloratadine does not enter 

the brain from the blood like the majority of other antihistamines and does not make you sleepy [12, 16, 19] 

Mechanism of Action: Desloratadine competes with free histamine for binding at H1-receptors in the 

gastrointestinal tract, uterus, major blood arteries, and bronchial smooth muscle, just like other H1-blockers do 

[18, 19]. This prevents endogenous histamine from acting, which in turn temporarily relieves histamine-related 

unpleasant symptoms (such as nasal congestion and watery eyes) [21, 22] Loratadine and Desloratadine Effects 

on Inflammatory Mediators 

 

 

 

 

 

 

 

 

 

 

 

UDPGA Desloratadine 

UDP Desloratadine 

N-Glucuronide 

 

UGT2810 

Glucuronic acid  

H2O 

CYP2CB 

3-Hydroxydesloratadine 

N-glucuronide 

3-Hydroxydesloratadine 

Glucuronic acid  

 

H2O 
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Anti-Inflammatory Effects of Loratadine & desloratadine 

We first investigated the levels of mRNA expression of pro-inflammatory genes as well as the activation of 

transcription factor AP-1 under inflammation-triggered settings to ascertain whether or not Loratadine had anti-

inflammatory effects on the transcriptional level. 

 

Anti-Inflammatory activities of an antihistamine drug loratadine 

We further investigated Loratadine anti-inflammatory effect in TAK1-overexpressing cells to discover whether 

TAK1 is the drug's principal target. Toxic levels of inflammation comparable to those seen in cells treated with 

LPS can be produced by overexpressing TAK1 and its downstream components [18, 21]. We chose to examine 

the expression of inflammatory cytokines after TAK1 overexpression first. 

Conclusion: Recent advancements in the study of the histamine pathway highlight the significance of 

histamine in allergic inflammation due to its interactions with the H1R and H4R. Although H1R-targeting 

medications are being investigated for the treatment of a variety of allergy diseases involving mast cells, they are 

not always clinically effective. For a variety of allergy and inflammatory illnesses, several H4R antagonists have 

advanced to the final stages of clinical testing. However, the desloratadine concentrations used in these trials are 

frequently higher than what is clinically achieved at the dosage that is now advised. Desloratadine dose escalation 

may result in a more robust anti-inflammatory effect, according to dose-dependent suppression of the 

inflammatory response observed in vitro. Information is mounting showing desloratadine may influence elements 

of inflammation via mechanisms other than inhibition of H1-histamine receptors. Investigation into potential 

mechanisms is still needed. 
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