
Study of Nuclear receptor (NR4A3) gene expression levels of atrial appendagetissues (Right & Left) 

in patients with structural heartdiseases in Telangana population 

 

  Section A-Research paper 

ISSN 2063-5346 
 

153 
Eur. Chem. Bull. 2022,11(10), 153 – 157 

Study of Nuclear receptor (NR4A3) gene expression 

levels of atrial appendagetissues (Right & Left) in patients with 

structural heartdiseases in Telangana population. 

Dr. Jasmeen Vajir Shaikh
1
, Dr. Pratibha Shakya

2 
,Ms. Ashia Siddiqa

3
, 

Dr. Mohd Zaid
4
, Dr. Neelesh Kumar Shakya

5
, Dr. Hina Fatima

6 

 

 1) Ph.d Scholar Anatomy, Vinayaka Mission’s Medical college and Hospital, Karaikal, 

Vinayaka missions research foundation, Deemed University,  (VMRF-DU) Salem , 

Tamilnadu, India, email id- drshaikhjasmeen@gmail.com 

2) Assistant Professor, Department of Anatomy,KGMU, Lucknow(Uttar Pradesh) 

3) Tutor, Department of Anatomy, Apollo Medical college, Apollo Institute of Medical 

Science and Research, Hyderabad, Telangana. 

4) Senior Resident, Department of Anatomy, MM College of Medical Sciences and Research, 

Sadopur, Deemed University, Ambala, Haryana. 

5) Associate Professor, Department of Forensic Medicine and Toxicology, IIMS & R,Integral 

University, Lucknow,(Uttar Pradesh) 

6) Senior Resident, Department of Anatomy ,MM college of Medical Sciences and Research , 

Sadopur, Deemed University, Ambala, Haryana. 

Corresponding author: 

Dr. Neelesh Kumar Shakya 

Associate Professor, Department of Forensic Medicine and Toxicology, 

IIMS & R,Integral University, Lucknow,(Uttar Pradesh) 

Abstract:  

BACKGROUND: 

INTRODUCTION 

The Atrial appendages are remnants of the original embryonic atrium formed during the third 

week of gestation.
(1)

Both the right and left appendages are trabeculated, with muscle bars 

largely running parallel to each other giving a comb-like appearance (hence termed pectinate 

muscles), but these are less pronounced on the left.
(2)

 

Left atrial appendage locatedon the lateral wall of heart close to the left circumflex artery, 

which is relevant for surgical occlusion.
(2)

Right atrial appendage is broad and triangular with 

a wide junction.
 (3)

 

Atrial fibrillation (AF) itself and underlying heart diseases lead to changes in atrial function 

and structure. Often it is difficult to distinguish the contribution of AF to these multiple 

processes known as atrial remodeling.
(4,5)

Molecular research of structurally changed human 

atria has been preferably focused on various ion channels 
(6,7)

and proteins involved in calcium 

homeostasis,
(8,9)

 while the links between different pathways involved in the pathology of AF 
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have so far not been investigated.
(10)

This has stimulated the search for novel approaches that 

could help to find the relationship between the underlying conditions.Nuclear receptors (NRs) 

are master regulators of a plethora of cellular and biological processes such as cell 

proliferation, migration, apoptosis, metabolism, and differentiation. Recently, NRs of the 

NR4A subfamily have emerged as key players in the pathophysiology of heart diseases 
11

 

AIM:Study of Nuclear receptor NR4A3 gene expression levels of atrial appendagetissues 

(Right & Left) in patients with structural heart diseases in Telangana population. 
OBJECTIVES: 

1)To evaluateNuclear receptor NR4A3 gene expression levels in atrial appendage tissue 

samples in control and cases byusing RT-PCR & cDNA microarray method. 

2) To compare Nuclear receptor NR4A3 gene expression levels between control and cases of 

atrial appendage tissue samples byusing RT-PCR & cDNA microarray method. 

MATERIALS AND METHODS:  

Type of study design: Case Control study 

Study setting: Patients were enrolled in the Cardiovascular thoracic Department of Virinchi 

Hospital, Hyderabad.  

• Inclusion criteria: Those Patients who had structural deformities in heart and 

consented to participate in the study. 

• Exclusion criteria: Do not give informed consent , Idiopathic Ventricular Tachycardia 

(Non structural heart disease), Coronary artery disease 

• Ethics consideration : Approved by Institutional ethical committees of :- 

A)Vinayaka Missions Medical College and Hospital Karaikal ,VMRF DU Salem. 

B)Virinchi Hospital, Hyderabad. 

Study participants: Written Informed consent obtained.100 samples of atrial appendages collected 

from patients who underwent cardiac bypass surgery, mitral valve replacement or left atrial myxoma 

excision and divided into two groups. 

• Case/ Group1 :-Atrial appendage were collected from 50 patients, (31 Males and 19 Female 

with age group range  35 to 70 years) with structural heart disease with history of Atrial 

Fibrillation and who came for open heart surgery, Mitral valve replacement surgery and Left 

atrial myxoma.Out of 50 atrial appendage tissue samples  :- 47RAA and 3LAA. 

• Control / Group2 :- Atrial appendage were collected from50 patients, (43 Males and 07 

Females with  age group range 35 to 70 years) with structural heart disease without history of 

Atrial fibrillation and who came for open heart surgery, Mitral valve replacement surgery and 

Left atrial myxoma.Out of 50 atrial appendage tissue samples:- 45RAA and 5LAA 

Study Parameters :- 

1) To evaluateNuclear receptor NR4A3 gene expression levels in atrial appendage tissue 

samples incontrol and casesbyusing RT-PCR & cDNA microarray method. 

2) To compare Nuclear receptor NR4A3 gene expression levels between control and cases 

of atrial appendage tissue samples byusing RT-PCR & cDNA microarray method. 

3) Methodology: 

• Excision: -Immediately after excision, atrial appendage samples were frozen in liquid 

nitrogen and stored at –80 degree celsius until RNA isolation. 

•  RNA isolation and then RT-PCR  and cDNA microarray analysis had been done . 
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•  
 

 

• STASTICAL ANALYSIS: All RT PCR data and cDNA-array were normalized to the set of 

stable expressed genes and statistically analysed using Mann-Whitney U test to evaluate the 

significance  of differences between gene expression mean values for Group 1&2.All values 

were expressed as mean+_ SD. P value < 0.05 considered as statistically significant.  

• RESULTS: RT-PCR & cDNA analysis were performed for 100 atrial appendage tissue 

samples from  patients with structural heart disease with AF as Case / Group1 and Control / 

Group2.25 genes with altered expressions were observed. Out of 25 genes 13 genes shows 

more pronounced expressions between cases and control group by RT-PCR analysis (fig.1) 

.GADPH gene used to normalise RT-PCR data.All these genes were downregulated in group1 

patients as  compared to Group2, NR4A3 shows significant expression levels. 

 
FIGURE no.1 :- Electrophoregrams of PCR products of NR4A3 differentially expressed 

gene. 

•  Lanes1-10 :- RT PCR products synthesized on mRNA from AA of control subjects. 

• Lanes 11-22 :- RT PCR products synthesized on mRNA from AA of AF patients. 

• Lane 23 is negative PCR Control. 

• Lane 24 is 100bp DNA ladder. 

• Gene name is indicated. 

 

 

 

Left atrial appendage Right atrial appendage 
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•  
 

FIGURE no.2 :- Histogram of averaged NR4A3 gene expression level in control and AF groups of 

Left AA.The data are plotted after densitometrical analysis of the electrophoregrams in FIGURE 1. 

 (AA-atrial appendage, AF-atrial fibrillation ) 

 

 
FIGURE no.2 :- Histogram of averaged NR4A3 gene expression level in control and AF groups of 

Right AA.The data are plotted after densitometrical analysis of the electrophoregrams in FIGURE 1. 

(AA-atrial appendage,AF-atrial fibrillation ) 

Discussion:Using RT-PCR analysis and cDNA microarray technique , we have identified NR4A3 

gene discriminating between pathologically altered and control atrial tissues. NR4A3 genewas 

downregulated in AF patients compared with the control group. 

CONCLUSION :By Identifying the functional importance of NR4A3 gene in the development and 

maintenance of structural heart disease with or without Atrial fibrillation  is important, so that we can 

know underlying molecular mechanism and we can identify new therapeutic strategies. 

REFERENCES:-.  

1. Stollberger, C, Et Al.  Elimination Of The Left Atrial Appendage To Prevent Stroke Or Embolism?  

Chest, Vol. 124, December 2003, Pp. 2356-62. 

2. Hoit Bd, Walsh Ra. Regional Atrial Distensibility. Am J Physiol 1992; 262:H1356–H360. 

0 0 

NR4A3 Left AA 
control group 

NR4A3Left AA 
AF Group 

NR4A3 Right AA 
control group 

NR4A3 Right AA 
AF Group 



Study of Nuclear receptor (NR4A3) gene expression levels of atrial appendagetissues (Right & Left) 

in patients with structural heartdiseases in Telangana population 

 

  Section A-Research paper 

ISSN 2063-5346 
 

157 
Eur. Chem. Bull. 2022,11(10), 153 – 157 

3. SuP,MccarthyKp,HoSy.Occluding The Left Atrial Appendage Anatomical Considerations.Heart 

2008;94:1166-70. 

4. Tieleman, R.G. 2003. The Pathophysiology Of Maintenance Of Atrial Fibrillation.Pacing. Clin. 

Electrophysiol. 26: 1569–1571. 

5. Schoonderwoerd, B.A., I.C. Van Gelder, D.J. Van Veldhuisen, Et Al. 2005.Electrical And Structural 

Remodeling: Role In The Genesis And Maintenance Of Atrial Fibrillation. Prog. Cardiovasc. Dis. 48: 

153–168. 

6.  Van Wagoner, D.R., A.L. Pond, P.M. Mc Carthy, Et Al. 1997. Outward K CurrentDensities And 

Kv1.5 Expression Are Reduced In Chronic Human Atrial Fibrillation.Circ. Res. 80: 772–781. 

7.Brundel, B.J., I.C. Van Gelder, R.H. Henning, Et Al. 2001. Alterations In Potassium Channel Gene 

Expression In Atria Of Patients With Persistent And ParoxysmalAtrial Fibrillation: Differential 

Regulation Of Protein And Mrna Levels For K Channels. J. Am. Coll. Cardiol. 37: 926–932. 

8.Brundel, B.J., I.C. Van Gelder, R.H. Henning, Et Al. 1999. Gene Expression Of Proteins Influencing 

The Calcium Homeostasis In Patients With Persistent And Paroxysmal Atrial Fibrillation. Cardiovasc. 

Res. 42: 443–454. 

 

9.Lai, L.P., M.J. Su, J.L. Lin, Et Al. 1999. Down-Regulation Of L-Type Calcium Channel And 

Sarcoplasmic Reticular Ca-AtpaseMrna In Human Atrial Fibrillation Without Significant Change In 

The Mrna Of Ryanodine Receptor, Calsequestrin And Phospholamban: An Insight Into Mechanism Of 

Atrial Electrical Remodeling. 

10.J. Am. Coll. Cardiol. 33: 1231–1237.10.Brundel, B.J., R.H. Henning, H.H. Kampinga, Et Al. 2002. 

Molecular MechanismsOfRemodeling In Human Atrial Fibrillation. Cardiovasc. Res. 54: 315–324. 

11. José Martínez González, Laia Cañes,Et.Al,Nr4a3: A Key Nuclear Receptor In Vascular Biology, 

Cardiovascular Remodeling, And Beyond.Int J Mol Sci. 2021 Nov; 22(21): 11371. 

 

https://pubmed.ncbi.nlm.nih.gov/?term=Mart%C3%ADnez-Gonz%C3%A1lez%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ca%C3%B1es%20L%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8583700/

