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ROLE OF HISTAMINE 1 RECEPTOR AS RISK FACTOR HYPERTROPHIC CONCHA CAUSED 

OF ALLERGIC RHINITIS BY IMMUNOHISTOCHEMISTRY 1Indra Zachreini, 2Suprihati, 

3Muhammad Nadjib Dahlan Lubis,and 4Adi Koesoema Aman 1ENT-HNS Departement 

Malikussaleh University, Lhokseumawe, Aceh, Indonesia, dr_indrazachreini@yahoo.com 

2ENT-HNS Departement Diponegoro University, Semarang, Jawa Tengah, Indonesia, 

suprihatiw@yahoo.com 3Anatomi Phatologic Departement Sumatera Utara University, 

Medan, Indonesia, mnadjiblubis@gmail.com 4Clinic Phatologic Sumatera Utara 

University, Medan Indonesia, adikoesoemaaman@yahoo.com Background: Allergic 

rhinitis and non allergic rhinitis can caused hypertrophic concha especially in inferior 

turbinate.  

 

Main complain of hypertrophic concha is nasal obstruction which caused to decrease of 

quality of live. Until now, there is not study about role of histamine 1 receptor as risk 

factor hypertrophic concha caused of allergic rhinitis by immunohistochemistry. 

Methods: This research was analytical observational by case control study at the sample 

which included of inclusion criteria.  

 

Histamine 1 receptor be examined by immunohistochemistry which its values involved 

as negative and positive. Result: This research, there is correlation between postive value 

at H1 receptor with hypertrophic concha caused by allergic rhinitis, which p:0,001; OR:30 

and 95% CI = 5,833-154,29. It mean is H1 receptor with positive value at allergic rhinitis 

have more than H1 receptor with negative value.  

 

Keywords: Histamine 1 receptor, Hypertrophic concha, Allergic Rhinitis, 

Immunohistochemistry. Background: Although hypertropic concha is not life threatening 

disease but this condition often disturb quality of life and become financial burden for 



the patients.1It’s often found in allergic rhinitis and non allergic rhinitis patients, which 

most symptom is nasal obstruction.2 Prevalence rate is high.  

 

In US and Europe, the prevalence rate of hypertrphic concha about 10-25%.3 

Hypertrophic concha phatogenesis is resulted the change of airway connective tissue, 

called airway remodelling. Both caused allergic rhinitis and non allergic rhinitis.4 

Histamine is mediator which main role in allergic rhinitis and non allergic rhinitis and 

influence the other mediator.5  

 

Role of histamine is especially in rapid phase allergic rhinitis. Histamine 1 receptor 

expression was found in vascular endothelial can increase vascular permeability caused 

swelling of tissue and nasal airway resistance. Exposure of chronic allergic inflamation 

can caused to change stucture of tissue include thickening epithelium, hypertrophic of 

goblet cell and neovascularitation.  

 

6 However, how do role of histamine as angiogenic risk and etiologic risk of 

hypertrophic concha in allergic rhinitis, never researched. Sample and Methods This 

research is analitic observations study by case control design. Samples were include 

inclusion criteria such as hypertrophic concha which ensured by anamnesis found 

permanent nasal obstruction, physical examination found enlargement of inferior 

turbinate had eceeded partially of nasal cavity (B classification from Yanez), 

rhinomanometry examination by Rhynometri Gama IV equiptment which ratio of 

expiration pressure more than 1,33 mmHg and histophatologic examination were found 

thickening of basal membrane, enlargement of goblet cell, cystic degeneration of gland, 

increased count of eosinophilic cell and swelling of stroma in case and control group.  

 

Hypertrophic concha were caused allergic rhinitis with criteria of moderate to severe 

degree persistent (WHO ARIA 2008 criteria), which in anamnesis found allergic for house 

dust mite with conformed by skin prick test, used Alystic prick Hypens Pharma 

production, specific IgE examination for house dust mite by chemilunescent 

immunoassay technic which used Immulite 2000 systems (Siemen, USA) and 

histophatologic examination on case group.  

 

Hypertrophic concha patient caused non allergic rhiniis, at ananmnesis not found 

allergic for house dust mite which conform by skin prick test, specific IgE for house dust 

mite, and histophatology examination for control group. Exclusion criteria at this 

research is patients using nasal decongestion drug. Patients by rhinomanometry found 

diferent value more than 0,05 mmHg after drops nasal decongestive.  

 

Pregnant woman and hypertrophic concha tissue broke so it can to examination. 



Histamine 1 receptor examined by immunohistochemistry used Histamine1 receptor 

primary antibody (RbpAb, ab 140815, Abcam, Hampshire, UK). It examined by anatomic 

pathologies from Medical Faculty Sumatera Utara University and Indonesia University, 

which used image J software.  

 

Immunohistochemistry result consist of 0,+1,+2 and +3. This value converted became 

negative (-) value if 0 and +1 score and positive(+) value if +2 and +3 score. Result This 

research found hypertrophic concha amount 58 patients consist of hypertrophic concha 

caused allergic rhinitis amount 29 patients and non allergic rhinitis amount 29 patients. 

Characteristic of hypertrophic concha based on etiologi at table 1 and 2.  

 

Table 1 Hypertrophic concha based on sex Allergic Rhinitis Non Allergic Rhinitis 

_____________________________________ n % n % Men 4 13,8 3 10,3 Woman 25 86,2 26 89,7 

Totaly 29 100 29 100 At this table, both hypertrophic concha caused allergic rhinitis nor 

non allergic rhinitis more than woman depent men. Tabel 2 Hypertrophic concha based 

on age group Allergic Rhinitis Non Allergic Rhinitis _____________________________________ n 

% n % 15 - 24 25 86,2 19 65,5 25 - 34 3 10,3 8 27,5 > 35 1 3,5 2 7,0 Totaly 29 100 29 100 

Based on age group, the most age group were 15-24 years old, both in hypertrophic 

concha caused allergic rhinitis nor non allergic rhinitis.  

 

The result immunohistochemistry examination Inferensial Analysis Table 3 

Immunohistochemistry result of Histamine 1 receptor in hypertrophic concha 

_Hypertrophic Concha _ OR _ p value _ 95% CI _ _ _Allergic Rhinitis _ Non Allergic 

Rhinitis _ _ _ _ _ _n _% _n _% _ _ _ _ _H1 receptor (+) _27 _75,0 _9 _25,0 _30 _0,0001/< 

0,0001 _5,833 _154,29 _ _ H1 receptor (-) _2 _9,1 _20 _90,9 _ _ _ _ _ _Totaly 29 29 At the 

3rd table, shown presented significant correlation between positive H1 receptor with 

hypertrophic concha caused by allergic rhinitis which p value = 0,001, Odds Rasio = 30 

and 95% CI = 5,833-154,29.  

 

it mean was positive H1 receptor in hypertrophic concha caused by allergic rhinitis had 

chance more than 30 times to cause hipertrophic concha depent with negative H1 

receptor. Discussion This research did since September 2012 to January 2014, which 

collected amount 73 patients. Fifteen patients exluded because ten patients, the result 

of skin prick test examination and specific IgE for house dust mite presented 

hypertrophic concha caused by allergic rhinitis but histophatologycal examination not 

suggest signs of allergic rhinitis.  

 

And otherwise skin prick test examination and specific IgE for house dust mite found 

non allergic rhinitis but histophatological examination found allergic rhinitis signs. Five 

persons, their samples were broke. So that amount of samples which we can do statical 



analysis in this research only 58 patients. consist of 29 pateints with hypertrophic concha 

caused by allergic rhinitis and 29 patients with hypertrophic concha caused by non 

allergic rhinitis.  

 

Analysis result on data from this research presented Histamine 1 receptor expression 

contribute as risk factor hypertrophic concha caused by allergic rhinitis where it were 

significant differently between positive histamin 1 receptor with negative histamine 1 

receptor, the value was p value: 0,001 (p<0,05); OR:30 and 95% CI:5,833-154,29. 

Histamine 1 receptor is most important mediator in allergic process, induced by 

activated link of phospoliphase C-generation inositol 1,4,5-triphosphate (Ins(1,4,5)P3) 

dan 1,2-diacyl Glycerol which can increase Ca2+ intraseluler.6  

 

Histamine can caused vasodilatation and increased vascular permeability so that leak at 

wall of vascular or endothelial lining. It can caused extravasation of plasma, so presented 

oedem and swelling in sinusoid. Histamine caused increase vasculary permeability 

because signaling efect histamine 1 receptor which contraction of F-actin fibrille on 

endothelial sikloskleton so that formed gap junction in venule post capilary and formed 

macromolecul extravasation.  

 

Chronic allergic inflamation exposure caused thickening epithelial, smooth muscle 

hypertrophic, goblet cell hyperplasia, fibrotic sub epithelial, plasma cel infiltration and 

change of vascullar structur formed neovascularitation which called airway remodeling. 

Change of nasal airway tissue especially found in nasal superficial and submucosal 

lining, caused inferior turbinate became hypertrophic.7,8,9,10,11 In hypertrophic concha 

caused by non allergic rhinitis, histamin did not contribute.  

 

Pathogenesis of hypertrophic concha caused by non allergic rhinitis suspect to resulted 

nasal hyperreactivity to non specific exposure which corellated with neurogenic 

inflamation mechanism with precipitatus factor which corellated with weather and 

iritation factor.12,13,14,15,16 Non specific exposure caused neuorogenic inflamation so 

that formed end nerve and airway epithelial damage.  

 

Sensory nerve fiber stimulated at both afferent nor efferent sensory end nerve, and then 

sensory nerve fiber produced neuropheptide such as P substance, calcitonin 

gene-related peptide (CGRP), and A neurokinin contained in nerve fiber and 

parasimphatetic end nerve. This neuropheptide caused smooth muscle contraction, 

secretion of goblet cell mucous, plasma exudation from capillary so that formed change 

of nasal airway structur.16 Immunohistochemistry examination showed intensity of 

immunoreaktivitas of histamine 1 receptor clearer in hypertrophic concha caused by 

allergic depent of caused by non allergic.17 Nakaya, Takeuchi, Kondo (2004), in their 



research reported location of histamine 1 receptor subtipe in nasal turbinate of allergic 

rhinitis patients by immunohistochemistry examination found at arteriole is 3+, vein and 

venule is 3+, cavernous sinus is 3+, nerve is 3+ whereas at epithelial is 2+ and at glan 

only 1+.  

 

However, diferent from this research, which do at hypertrophic concha caused by 

allergic rhinitis and non allergic rhinitis. There were differented histophatological betwen 

nasal turbinate in allergic rhinitis with hypertrophic concha caused by allergic rhinitis. 

Base on this research found that histamine 1 receptor conrtribute as risk factor to 

caused hypertrophic concha caused by allergic rhinitis, then it become consideration in 

management of allergic rhinitis to protect form hypertrophic concha by H1 antihistamin 

long time administration.  

 

Several of antihistamin such as cerebastine, constitute active metabolite from ebastine 

(selective antagonist histamine of H1 receptor second generation) reported had 

angiogenic potential by invitro research using Human Umbilical Vein Endothelial Cell 

and Human Pulmonary Artery Endothelial Cell and by invivo at Human Umbilical Vein 

Endothelial Cell assay.19,20 The research from Le (2013) reported histamine sinergictical 

on VEGF production can decreased with diphenhydramine (H1 receptor antagonist) 

adminitration but did not with cimetidine (H2 receptor antagonist).21 References 1. 

Maria PF., Cesare PG., Damiani V., Bellusi I., 2003.  

 

Treatment of inferior turbinate hypertrophy a randomized clinical trial. Ann Otol Rhinol 

Laryngol;112:683-88 2. Quinn FB., Ryan MW., Reddy SS., 2003. Turbinate dysfunction: 

focus on the role of the inferior turbinates in nasal airway obstruction. Grand Rounds 

Presentation UTMB, Dept of Otolaryngol;1-11. 3. Nathan RA, Meltzer EO, Derebery J, 

Campbell UB, Stang PE, Corrao MA, et al, 2008.  

 

The prevalence of nasal symptoms attributed to allergies in the United States: Findings 

from the burden of rhinitis in an America survey. Allergy Asthma Proc. 29: 600-8. 4. Lei F, 

Zhu D, Sun J, Dong Z, 2010. Effects of minimal persistent inflamation on nasal mucosa of 

experimental allergic rhinitis. Am J Rhinol Allergy 24, e23-e28. 5. Dy M, Schneider E, 

2004. Histamine-cytokine connection in immunity and hematopoiesis. Cytokine & 

Growth Factor Review 15 , 393-410.  

 

6. Nakaya M, Takeuchi N, Kondo K, 2004. Immunohistochemical localization oh 

histamine receptor subtypes in human inferior turbinates. The Annals of Otology, 

Rhinology & Laryngology; 113, 7; ProQuest Medical Library, 552-7 7. Horak F, Stubner P, 

Zieglemayer R, Harris AG, 2002. Effect of deslortadine versus placebo on nasal airflow 

and subjective measure of nasal obstruction in subjects with grass pollen-induced 



allergic rhinitis in an allergen-exposure unit. J Allergy Clin Immunol: 109:956-61. 8. 

Passali D, Passali FM, Damiani V, Passali G, Bellussi L, 2003.  

 

Treatment of inferior turbinate hypertrophy: a randomized clinical trial. The Annals of 

otology, Rhinology & Laryngology; Aug 2003; 112, 8; ProQuest Medical Library, 683-8. 9. 

Elias JA, Lee CG, Zheng T, Ma B, Homer RJ, Zhu Z, 2003. New insights into the 

pathogenesis of asthma. J Clin Invest; 111:291-97. 10. Chawes BLK, Kreiner-Meller E, 

Bisgaard H, 2009.  

 

Objective assesments of allergic and nonallergic rhinitis in young children. Allergy 

64:1547-53. 11. Shahid M, Tripathi T, Sobia F, Moin S, Siddiqui M, Khan RA, 2009. 

Histamine, histamine receptors, and their role in immunomodulation: An updated 

systematic review. The Open Immunology Journal, 2, 9-41. 12. Rijswijk VJB, Blom HM, 

Fokkens WJ, 2005. Idiophatic rhinitis, the ongoing quest. Allergy 60:1471-81. 13.  

 

Wheeler PW, Wheeler SF,2005. Vasomotor rhinitis. Am Fam Physician 72:1057-62. 14. 

Bousquet J, Khaltaev, N, Cruz AA, Denburg J, Fokkens W, Togias A, et al, 2008. Allergic 

rhinitisand its impact on asthma (ARIA) 2008 update (in collaboration with the World 

Health Organization, GA2LEN and AllerGen. Allergy,63 (Suppl. 86): 8-160. 15. Jacobs R, 

Lieberman P, Kent E, Silvey M, Locantore N, Philpot EE, 2009.  

 

Weather/temperatur-sensitive vasomotor rhinitis may be refractory to intranasal 

corticosteroid treatment. Allergy Asthma Proc 30:120-27. 16. Knipping S, Holzhausen HJ, 

Riederer A, 2009. Allergic and idiopathic rhinitis: an ultrastructural study. Ear Arch 

Otorhinolaryngology, 266: 1249-56. 17. Shirasaki H, Kanaizumi E, Seki N, Himi T, 2012. 

Localization and upregulation of the nasal histamine H1 receptor in perennial allergic 

rhinits. Mediators Inflamm:951316.  

 

18. Nakaya M, Takeuchi N, Kondo K, 2004. Immunohistochemical localization oh 

histamine receptor subtypes in human inferior turbinates. The Annals of Otology, 

Rhinology & Laryngology; 113, 7; ProQuest Medical Library, 552-7.\ 19. De Luisi A, 

Mangialardi G, Ria R, Acuto G, Ribatti D, Vacca A, 2009. Anti-angiogenic activity of 

carebastine: A plausible mechanism affecting airway remodelling. Ear Respir J 34:958966. 

20.  

 

Kubecova M, Kolostova K, Pinterova D, Kacprzak G, Bobek V, 2011. Cimetidine: An 

anticancer drug? Ear J Pharm Sci 42:439-44. 21. Lu Q, Wang C, Pan R, Gao X, Wei Z, Xia 

Y, et al 2013. Histamine sinergistically promotes bFGF-induced angiogenesis by 

enhancing VEGF production via H1 receptor. J Cell Biochem, 114(5):1009-19.  

 



 

 

INTERNET SOURCES: 

------------------------------------------------------------------------------------------- 

3% - 

https://www.researchgate.net/publication/23760299_Allergic_and_idiopathic_rhinitis_An_

ultrastructural_study 

1% - https://www.researchgate.net/publication/7573051_Vasomotor_rhinitis 

<1% - 

https://www.researchgate.net/publication/232971585_Localization_and_Upregulation_of

_the_Nasal_Histamine_H1_Receptor_in_Perennial_Allergic_Rhinitis 

<1% - https://www.sciencedirect.com/science/article/pii/S1579212918304531 

1% - 

https://www.researchgate.net/publication/23953167_Prevalence_of_Nasal_Symptoms_in

_the_United_States_Findings_from_the_Burden_of_Allergic_Rhinitis_in_America_Survey 

<1% - https://pt.scribd.com/document/54493546/Biochemistry 

<1% - https://www.sciencedirect.com/science/article/pii/S030645221500130X 

<1% - https://www.epocrates.com/e/guideline/04_14-1 

<1% - https://mafiadoc.com/allergic-rhinitis_5b0cc5708ead0ed04b8b4567.html 

<1% - http://europepmc.org/abstract/MED/16304044 

<1% - https://es.scribd.com/document/345674706/BEST-of-Sleep-Medicine-pdf 

1% - 

https://www.scribd.com/document/243078556/7-IJGMP-Medicine-Turbinectomy-Surger

y-Experience-at-Government-Teriary-Care-Hospitals-in-Bangalore-City 

1% - 

https://www.researchgate.net/publication/332212400_Nasal_Nitric_Oxide_Is_Correlated_

With_Nasal_Patency_and_Nasal_Symptoms 

1% - https://aacijournal.biomedcentral.com/articles/10.1186/s13223-018-0298-x 

<1% - http://europepmc.org/abstract/MED/8448680 

1% - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4209304/ 

1% - 

https://archive.org/stream/annalsofotologyr24stlouoft/annalsofotologyr24stlouoft_djvu.

txt 

1% - https://link.springer.com/content/pdf/10.2165%2F0002512-200926010-00001.pdf 

<1% - 

https://es.scribd.com/document/207380047/BSACI-Guidelines-Non-Allergic-Rhinitis 

1% - 

https://www.researchgate.net/publication/10595491_Treatment_of_Inferior_Turbinate_H

ypertrophy_A_Randomized_Clinical_Trial 

1% - https://www.jacionline.org/article/S0091-6749(10)00172-7/pdf 



1% - 

https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0040-1715601 

1% - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3793117/ 

1% - 

https://e-aair.org/search.php?where=aview&id=10.4168/aair.2011.3.3.148&code=9999A

AIR&vmode=REF 

1% - http://europepmc.org/articles/PMC3023068 

1% - 

https://www.researchgate.net/publication/235619759_Detection_of_surfactant_proteins_

A_B_C_and_D_in_human_nasal_mucosa_and_their_regulation_in_chronic_rhinosinusitis_wi

th_polyps 

1% - 

https://www.researchgate.net/publication/11848976_Effect_of_desloratadine_and_lorata

dine_on_rhinovirus-induced_intercellular_adhesion_molecule_1_upregulation_and_prom

oter_activation_in_respiratory_epithelial_cells 

1% - https://europepmc.org/articles/PMC5566851 

1% - 

https://www.researchgate.net/publication/326433738_Probabilistic_graphical_models_an

d_computational_metabolic_models_applied_to_the_analysis_of_metabolomics_data_in_

breast_cancer 

 


