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Abstract:As we know angina pectoris is looming large in USA & other industrialized 

countries.American Heart Association(AHA) defined angina pectoris as aclinicopathological 

condition occurred due to transient reversible myocardial ischemia. Angina mainly three 

types one is stable angina second things that is variant or prinzmetal angina rest one is 

unstable angina.  The general physiological conditions can be seen in the disease are 

multiferrous spread over squeezing, tightness or pain in the chest, jaw or neck, dizziness, 

fatigue, sweating.Epidemiologically angina pectoris got a huge impact on the world wide 

health condition. So here we are determined to narrowing down angina pectoris in our 

researchhead. As per the specifications in the reports the root cause of occurrence in the case 

of angina pectoris is often difficult because of the multifactorial etiology underpinning the 

condition which shows close to identical overview. The curtail causes may be figured 

ascholesterol deposition in the coronary artery which is also called atherosclerosis and 

vasoconstriction or vasospasticity of coronary artery.Since, Organic nitrate group of drugs 

such as  Isosorbidedinitrate, Isosorbidemononitrate plays a pivotal role another group of drug 

that is calcium channel blocker such as Amlodipine, Diltiazemare used for management of 

angina pectoris.  
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Introduction : 

As we know Ischemic Heart Disease (IHD) is a risk persisting from past. According to 

American Heart Association (AHA) IHD is defined as a clinicopathological condition due to 

imbalance between imbalance between oxygen supply to the myocardium & oxygen demand 

of the myocardium.(Elanthendral R et al.2019) Ischemia have three criteria one is oxygen 

supply is reduced,other nutrition supply is reduced & another things that is impaired washout 

of waste product is reduced.(Albrecht Suzanne.2013)Apart from that isolated hypoxemia 

means only oxygen supply is reduced for that reason ischemia is too dangerous rather than 

isolated hypoxemia. (Chiara de Waureet al.,2013) Since, 99% case ischemia is associated 

with left ventricle not right ventricle because left ventricle thickness 1.5 cm whereas right 

ventricle thickness 0.3-0.5 cm, another pivotal point that is left ventricle produce 0-125 mm 

Hg pressure on the other hand right ventricle produce 0-25mm Hg pressure.(Saikumar K et 

al.,2020) However, left ventricle produce high tension that’s why needs more oxygen on the 

opposite side right ventricle produce less tension that’s why needs less oxygen compared to 

left ventricle.(Ford J Thomas et al.,2018) Angina pectoris is a clinicopathological condition 

resulting from transient reversible myocardial ischemia. Angina pectoris mainly three types 

one is Stable angina which is also called effortinduced angina or typical angina another one 

that is variant or prinzmetal or vasospastic angina rest is called unstable angina. Stable angina 

occurs due to formation ofatheromatous plaque obstruct 70% lumen in the coronary artery. 

Main reason of variant angina coronary artery vasoconstriction or vasospasm.(Ford J Thomas 

et al.,2018)Since , unstable angina associated with atheromatous plaque formation but 

another pivotal reason platelet & fibrin stick on the atheromatous plaque & produce a 

dynamic obstruction that’s why unstable angina are too dangerous compared to stable 

angina.(Vadivelan Ramachandran et al.,2020) Epidemiologically angina pectoris got a huge 

impact on the world wide health condition.The general physiological conditions can be seen 

in the disease are multiferrous spread over chest pain, squeezing, tightness or pain in the 

chest, jaw or neck, dizziness, fatigue, sweating.(Kevin Cheng et al.,2016)  Glycerin trinitrate, 

Isosorbidemononitrate, Amlodipine, Atenelol plays a pivotal role in management of angina 

pectoris as per as pharmacological aspects (Wee Yong et al.,2015). 

Epidemiology: A Brief Over View 

There is long range variation between the incidence rates of Angina pectoris. In Europe 

country incidence rates range from 5.1/100,000 (Romania) to 81.5/100.000.In Asia incidence 
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was lower 0.1-6.8/100.000.(BA Mack Molly et al.,2014)On another side in intermediates 

rates between 0 to 18.2 people from the population of 100.000 are suffering in USA. 

However, current report indicating 61,000 patients are suffering from angina pectoris only in 

Sweden.Botucatu Medical School in Brazilconductedan epidemiological study evaluated the 

prevalence andincidence of angina pectoris in micro region of Sao Paulo State. Since, in the 

year of 1984 Khosla et al., conducted first study in India specifically in north India at the 

state of Haryana.(Gonzalez-FerreiraIgnacio.,2014)In that study 21,971 people participated 

and found around of 42.9  coronary artery disease patients. Up next 15 years later another 

study was conductedin Punjab by Soodetal.,.But it’s incidence was calculation takes 1 year 

and it has been reported that 7.02people out of 100.000 people having angina.(Kuller L et 

al.,2011) In Australia it was 7.33, 23.68 and 14.00 per 100.000 where as inAsia the data 

shows of the cases are 0.76, 1.37 and 0.54respectively. (Kuller L et al.,2011)Data from 

middle east specially population studies from Turkey, Kuwait and Israel indicating an 

increased rate of 4.8 per 100.000 population in Kuwait and 6.04 people in Israel respectively. 

However, that is round 5.9/ 100.000 in Turkey and 168 people from same amount of 

population in Israel respectively bin.(RN McGillion Michael et al.,2009)The prevalence of 

angina pectoris rising very rapidly in japan research study showing from 2.9/100.000 

individually in the year of 1986 to 13.5/ 100.000. quadrupled from 8.57 people from 100.000 

population in 1997 to 30.87/100.000 individuals in 2005. In 9 year’stime period the growthof 

angina pectoris getting nearly tripled from 2.36/100,000 people in 1998 to 7.30/100,000 

individuals in Chinese governedHong kong in 2006. Angina pectoris prevalence also 

increased in Singaporemarkedly from 2.3 people from 0.1 million population in 1990 to 7.2 

per 0.1 million individuals in 2005.(Dai Xuminget al.,2016)The geographical variation is 

more common for angina pectoris. However, pediatric patients who are suffering from angina 

pectorisin NetherlandsandSweden are more common rather than Myocardial infraction. In 

Scotland angina pectoris isnot unknown rather than England. In India subcontinent the 

growth of angina pectoris is quite large on the society through the recent past.Coronary artery 

disease mayshown below the age of 20-25 years varies between 25-40 % it also affects 

irrespective of sex. In South Indian girls are effected less with Coronary artery disease rather 

than girls of southern part of India. Most studies reporting the incidence of angina pectoris 

(3/5) were from the Grate Bretain,with a predominant SA migrant group. The remaining two 

studies from Canada described the SA pediatric population and one study compared non –

immigrants to.(Gorlin Richard et al.,1965) The incidence of angina pectoris in SAs was very 

much lower than Caucasian,except for one Canadian pediatric study.The Benchimol study 
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reported that among other groups within the same environment as SA, still the SA showing 

lesser incidence rate than others .In United Kingdom two different studies has been done on 

the case of incidence over two different time durationwhich indicating an uplifts in the 

incidence of angina pectoris in the SA population  from 1.3 to 2.4 people from 0.1 million in 

East London  and 2.2 to 3.2 per 0.1 million individuals in Leicester . In 1989 for the last time 

incidence study on immigrants in United Kingdom has been published. (Fuchs M. Richard et 

al.,1982) 

Pathophysiology: A Lacunae Revisited  

Epidemiologically angina pectoris has a greater prevalence in the world population. So it has 

been decided by us to zero in on angina pectoris in our work ahead. As suggested in the 

literature study the course of the angina pectoris is often complicated due to the multifactorial 

etiology under pinning the condition which demands closer over view. The pivotal contours 

may be featured as cholesterol deposition in the coronary artery which is also called atheroma 

means it’s a fibro fatty plaque formed in intima   and coronary artery vasoconstriction or 

vasospasm.  Atherosclerosis is a major problem in developed and developing countries.  Fatty 

substance is found in  the central core of the plaque which is covered by fibrous cap. 

(QuingWang .,2005)Atherosclerosis consists of two  important parts ; atherosis  that means  

deposition of fat fallowed by several sclerosis  and macrophagesmeans fibrosis layer  consists 

of smooth muscle cells , leukocyte &  connective tissue.Cholesteroldeposition in intima  and 

smooth muscle bellow it causesformation of these plaques. Then plaques grow up with the 

proliferation of fibrous tissues  & the surrounding smooth muscle  block the artery & reduce 

blood flow  for this reason developed relative ischemia. Since another pivotal point is that 

platelet is stick on the cholesterol blood flow reduced other nutrients supply also reduced & 

impaired washout of waste product is reduced for this reason  severe ischemia occurs  & 

which is too dangerous  rather than  stable angina.(Almontashiri M.A Naif.,2017)Since 

different gene are  responsible for coronary heart disease  namely  SORT I, PPAP2B, IL6R, 

NFKB1, APOB, ZEB-ACO74093, VAMP5-VAMP8-CGCX,ABCG, MRAS, GUCYIA3, 

EDNRA,SLC22A4-SLC22A5, TCF2 I, SLC22A3-LPAL2-LPA, PHACTRI, 

KCKN5,PLG,ZC3HCIHDAC9,LPL,TRIBI,CDKN2BASI,ABO,CYPI7AI-CNNM2-NT5C2, 

KIAAI462, CXCLI2, PDGFD,SH2B3,COL4AI-COL4A2, FLTI, HHIPLI, ADAMTS7, 

FURIN-FES,RAII-PEMT-RASDI,SMG6,LDLR, KCNE2 
(
ChekalinaNataliyaet al.,2018) 

Mutation & polymorphism of these genes are one of the pivotal point beyond pathogenesis of 

angina pectoris . PPAP2B means Lipid phosphate phosphohydrolase3(LPP3) also known as 
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phospholipid phosphatase3 (PLPP3) &phosphatidic acid phosphatase type 2B (PAP-2b or 

PPAP2B) is an pivotal enzyme in humans which is encoded by the PPAP2B gene on 

chromosome 1.(Christiansen Krogh Morten et al.,2018)Since it is spreads in different tissue. 

However, LPP3 is a cell surface glycoprotein that hydrolyzes extra cellularly phosphatidic 

acid (LPA) & short chain phosphatidic acid. Its have a specialized function that it regulate 

vascular & embryonic development by inhibiting a wide range of   human disease such as 

cardiovascular disease & cancer. Increased risk factor of coronary artery disease is associated 

withthe genePPAP2B is contain 27 loci.(Gordon W. Joseph et al.,2011) Interleukin 6 (IL -

6R)  is an inflammatory cytokine  that produced from T cells , macrophages & adipocytes & 

it promotes  inflammatory response through circulating soluble  or membrane 

boundinterleukin -6 receptor  on monocytes ,hepatocytes & endothelial cells.Since C –

reactive protein & fibrinogen these synthesis stimulated by IL6R  signalling  , high 

circulating concentrations of IL-6 were associated with increased risk factor of  coronary 

artery disease.Toclizumab is a pivotal pharmacological agents which is a monoclonal 

antibody it blocks both membrane bound & circulating IL6 R that’s why inflammatory 

reaction is reduced & C- reactive protein & fibrinogen concentration is reduced. Thus we can 

used Toclizumab in management of coronary heart disease  because its reduce articular 

inflammation  & promote disease remission.(Hua Lei et al.,2020)The nuclear factor NFKB is 

a super family of transcriptional factors which plays an key role in regulating 

inflammation.(Ozbilum Nil et al.,2013) It is activated through reactive oxygen intermediates, 

hypoxia/ anoxia, hyperoxia, cytokines, protein kinase C activators, mitogen –activated 

protein kinase(MAPK) activators.  The family of NFKB consists with  the member  p52, p50,  

p65 c-Rel&RelbB which forms different   homo & heterodimers , the most pivotal common  

active form  that is p50 or p52/RelA heterodimer.(Sun Xiao-Yu et al.,2013)NFKB consist 

different protein such as IKBδ& IKBβ another one. Then it phosphorylate & activate genes & 

produce vasoconstriction. Cholesterol deposition is one of top most pivotal reason to generate 

fixed obstruction into the intima of the coronary artery. Since familial hypercholesterolemia 

(FH) is an autosomal dominant disease   at the molecular level  by the presence of mutations 

of the receptor gene consists of low density lipoprotein & increased high risk of (Wu 

Wenjing et al. 2015)apolipoprotein  B 100 is an autosomal dominant inherited disease due to 

mutation  in the geneapoB.  Three gene mutation such as R3500Q, R3500W, & R35331 C 

reduce the binding of LDL particles to the LDLRand cause the disease. Vesicle associated 

membrane protein5 & Vesicle associated membrane protein 8 are associated with high risk of 

coronary artery disease. On another side coronary syndrome X depress ST Segmentation in 
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case of effort induced angina. Smoking, hyperlipidemia, hypertension, obesity  atrial 

fibrillation, age, sex, family history, prothrombotic factors, elevated serum lipoprotein, 

elevated serum homocysteine are the high risk factors for formation of atheromatous plaque 

in the intima of the coronary artery &  fixed obstruction associated there for this reason 

relative ischemia occurs. Since different studies shows that coronary artery disease and 

ischemic stroke is associated with each other.  Coronary artery disease lasts 15 sec to 15 mins 

when it cross this duration  cardiac cell under  goes to necrosis & myocardial ischemia occurs 

Chromosome 9p21.3 were identified  as susceptibility loci for coronary artery disease.(Yu 

Jieet al.,2016) Since  another pivotal point is that  a variant single nucleotide polymorphism 

(SNP)  rs9818870 in the muscle RAS(M-ras)  oncogene homologous gene  (MRAS)  on 

chromosome 3q22.3  was recently found& mutation of this chromosome increased risk of 

coronary artery disease. (Zdravkovic S et al., 2007) Briefly, transcription factor 7 like 2 

(TCF7L2) gene polymorphism increased the risk factor for coronary artery disease. (Sousa.P 

Gustavo Andre et al.2009) Another study shows that rs7903146 protein polymorphismis 

responsible for cardiovascular disorder. (BellisariiIachini .F  et al.,2003)KCEN2 gene or 

potassium voltage –gated channel  subfamily E regulatory subunit 2, this gene expressed in 

heart & muscle &its having a different function such as maintain heart rate,  regulate 

neurotransmitter, neuronal excitability etc.  mutation of this gene associated with cardiac 

arrhythmia & coronary artery disease.(Corwin Steven  et al.,2001) The ADAMTS7 gene 

which is found on chromosome 15:78,203-78,431,759,811, & has a 5 transcripts,10 

paralogues, 79 orthologues& is a member of family  which is associated with 67 

phenotypes.(Daiber Andreas et al.,2015)1686 amino acid protein ADAMTS7  which contain 

a single prodomain, a peptide& a  metalloproteinase domain, a disintegrin – like protein  & a 

thrombospondin type-1 motif.  Then it cleavage of the prodomain& it binds with a2-

macroglobulin, connective tissue growth factor & cartilage oligomeric matric protein. 

ADAMTS7 which is produced & secreted by   macrophages. Then it effects as proteolytic 

enzymewhich degrades the vessel wall’s extracellular matrix to cleave  

thethrombospondinwhich is a vascular extracellular matrix protein that ultimately leads to 

CAD.(Fares Hassan et al.,2016) 

Treatment of Angina Pectoris (AP) and Emerging Challenges : 

We can manage angina pectoris followed by two aspects one is non pharmacological& 

another one is pharmacological aspects. Under non pharmacological aspects life style 

changes like monitored dieting, exercise may provide major benefit& psychological 
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intervention also deployed to control the functional aspects of the disease.  On the other hand 

Organic nitrate namely Isosorbidemononitrate,Isosorbidedinitrate , dihydropyridine group of 

calcium channel blocker such as Amlodipine , β-blocker namely Atenelol, Propranolol, 

Metoprolol still considered as a corner stone of the therapy as per as pharmacological aspects. 

(BallaCristina  et al.,2018)Organic nitrate is the primary choice drug which has a salutary 

therapeutic effect against angina pectoris. Since,Glyceryltrinitrate is the first organic nitrate 

which was discovered byAscanioSobero in the year of 1847(Fox Kim et al.,2006)Organic 

nitrate denitrated enzymatically in smooth muscle to convert into nitric oxide. Then it 

activates guanylylcyclase and increased cGMP level form GTP. Dephosphorylates myosin 

light chain kinase & dephosphorylated myosin light chain kinase does not able to activates 

myosin. Then myosin is not able to interact with actin,relaxation of vascular smooth muscle 

occurs. (Rowe .G.G  et al.,1990)Organic nitrate are lipid soluble, well absorbed from buccal  

mucosa, intestine, skin.(Silva Franca .S Maria et al.,2014) All nitrates except 

Isosorbidemononitrate undergoes extensive first pass metabolism in liver. Nitrate are 

classified into different category  one is short acting another one is long acting based upon 

their site of administration.  To prevent first pass metabolism organic nitrates are given in 

sublingual route, transdermal route.However organic nitrate associated with plethora of 

adverse effects such as fullness in head, headache, throbbing, palpitation, dizziness. On the 

other hand another group of drug  that is calcium channel blocker ( CCB) namely Amlodipine 

, Verapamil, Nifedipine  plays a instrumental role for management of angina pectoris. (Tarkin 

.M Jason  etalet al.,2016)Basically it is used for variant or prinzmetalangina  because its 

produce vasodialation . Amlodipine  which is a dihydropyridine group of drug its block L-

type (Long Lasting Current Located Calcium Channel.  Release NO from vascular 

endothelium cells then it activates guanylylcyclase.Guanylylcyclase  convert GTP to cGMP& 

increased cGMP level . Then dephosphorylate Myosin Light Chain Kinase (MLCK) that’s 

why myosin is not activated & actin - myosin  interaction does not occurs & vascular smooth 

muscle & cardiac muscle relax.Since Amlodipine associated with different types such as 

flushing, dizziness, headache, peripheral edema,hypotension. However it is used for angina 

pectoris, hypertension, cardiac arrhythmia, hypertrophic cardiomyopathy. β- blocker  such as 

Atenelol, Propranolol , Metroprolol  plays an important role  beyond the management of 

angina pectoris . β- blocker blocks β1 adrenergic receptors of the heart decrease cardiac 

output , force of contraction , heart rate & blood pressure, decrease of oxygen  demand of 

myocardial muscle of heart.K
+
 channel opener such as Nicorandil have plays a instrumental 

role beyond the management of angina pectoris. Intracellular concentration of K
+
 is much 
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higher compared to extracellular K
+
concentration. K

+
 channel opening results in K

+
 outflow 

& Hyperpolarization occurs that’s why vascular & visceral smooth muscles relax.(FalaseB  et 

al.,2001)However Nicorandil is associated with different types of adverse effects like 

headache, nausea, vomiting, postural hypotension.Since, Trimetazidine is a newer drugs 

which has an ameliorative property against angina pectoris. Briefly, all antianginal drugs are 

effects on the blood vessels but Trimetazidine does not associated with blood vessels. It 

blocks mitochondrial Long chain 3 keto acyl thiolase (LC3KAT) which is involved in fatty acid 

metabolism .Due to this blockage of fatty acid metabolism myocardium start utilizing the 

glucose for ATP production .It have been seen that fatty acid oxidation requires more oxygen 

than glucose oxidation thus blocking of myocardial fatty acid oxidation reduces oxygen 

demand of heart . Dipyridamol another group of drugs which is a coronary vasodialator& 

increased blood flow through coronary artery. It inhibits uptake of adenosine in erythrocyte & 

other tissues which allow metabolically released adenosine which is a coronary vasodialator 

to accumulate in plasma.(ChruscielPiotr et al.,2014) 

Conclusion:As we know angina pectoris is an emergent nuance in present scenario.  From 

this review we concluded that organic nitrate is a first line drugs which is having a salutary 

therapeutic effect on angina pectoris .However β- blocker , Calcium Channel Blocker (CCB) 

,K
+
 channel opener plays a pivotal for management of angina pectoris as per as 

pharmacological aspects. 

Acknowledgement: We would like to thanks Mr.Tuhin Sarkar, Principal, Jakir Hossain 

Institute of Pharmacy,Miapur,Murshidabad,742225  for provided necessary facilities to carry 

out this  work.   

Conflict of interest: The Authors declare  no conflict of interest. 

References: 

1. Albrecht Suzanne . The Pathophysiology and Treatment of Stable Angina Pectoris. 

US Pharm . 2013; 38(2):43-60https://www.uspharmacist.com/article/the-

pathophysiology-and-treatment-of-stable-angina-pectoris 

2. Almontashiri M.A Naif ; The 9p21.3 risk locus for coronary artery disease : A 10 –

years search  for its mechanism .Journal of TaibahUniversityMedical Sciences.2017; 

12(3), 199-204 

https://www.uspharmacist.com/article/the-pathophysiology-and-treatment-of-stable-angina-pectoris
https://www.uspharmacist.com/article/the-pathophysiology-and-treatment-of-stable-angina-pectoris


Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 2, 2021, Pages. 3437 - 3448 

Received 20 January 2021; Accepted 08 February 2021.   
 

3445 http://annalsofrscb.ro 

https://www.researchgate.net/publication/316485667_The_9p213_risk_locus_for_cor

onary_artery_disease_A_10-year_search_for_its_mechanism 

3. BA Mack Molly, Gopal Ambarish, FSSCT MD.  Epidemiology , Traditional and 

Novel Risk Factors in  Coronary Artery Disease . Cardiology Clinics , 2014; 32(3): 

323-332 https://europepmc.org/article/med/25091961 

4. BallaCristina ,Pavasini Rita , Ferrari Roberto (2018) Treatment of Angina : Where 

Are We? Cardiology , 2018;140:52-

67https://www.karger.com/Article/Fulltext/487936 

5. BellisariiIachini .F ,Gallina .S, Zimarino .M , CaterinaDe.R (2003) Mechanisms  of 

nitrate tolerance : potential roles of folate. European Journal of Clinical Investigation 

2003, ;33, 933-940https://onlinelibrary.wiley.com/doi/pdf/10.1046/j.1365-

2362.2003.01239.x 

6. ChruscielPiotr, RyszJacek, BanachMaciej  . Defining the Role of Trimetazidine  in 

the Treatment  of Cardiovascular Disorders :Some Insights on Its Role in Heart  

Failure and Peripheral Artery Disease. Drugs. 2014; 74(9):971-

980.https://pubmed.ncbi.nlm.nih.gov/24902800/ 

7. Corwin Steven ,Reiffel .A James.Nitrate Therapy for Angina Pectoris. Current 

Concepts about mechanism of action and evaluation of currently available 

preparations. Arch InternMed , 1985;145(3):538-

543https://pubmed.ncbi.nlm.nih.gov/3919668/ 

8. ChekalinaNataliya ,BurmakYurii, PetrovYeugen , BorisovaZinaida , ManushaYulija , 

KazakovYurii, KaidashevIgor.Quercetin reduces  the transcriptional activity NF-kB in 

stable coronary artery disease .Indian Heart Journal 2018, 70(5);593-

597https://pubmed.ncbi.nlm.nih.gov/30392493/ 

9. Christiansen Krogh Morten, Larsen BojetSanne, NyegaardMette, Petersen 

NeergaardSos,AjjanRamzi, Wurtz Morten, Grove Lerkevang Erik, HvasMette – 

Anne, Jensen Kjaerulf Henrik (2017)Coronary artery disease –associated 

geneticvariants and biomarkers of inflammation .2017, 12(7), e0180365. 

https://pubmed.ncbi.nlm.nih.gov/28686695/ 

10. Chiara de Waure ,Lauret Jan-Gert ,Ricciardi  Walter , Ferket Bart , TeijinkJoep, 

Spronk Sandra, HuninkMyriam G M . Lifestyle Interventions in  Patients With 

Coronary Heart Disease : A Systematic Review .Am J Prev Med . 2013;45(2) : 207-

16https://pubmed.ncbi.nlm.nih.gov/23867029/ 

https://www.researchgate.net/publication/316485667_The_9p213_risk_locus_for_coronary_artery_disease_A_10-year_search_for_its_mechanism
https://www.researchgate.net/publication/316485667_The_9p213_risk_locus_for_coronary_artery_disease_A_10-year_search_for_its_mechanism
https://europepmc.org/article/med/25091961
https://www.karger.com/Article/Fulltext/487936
https://onlinelibrary.wiley.com/doi/pdf/10.1046/j.1365-2362.2003.01239.x
https://onlinelibrary.wiley.com/doi/pdf/10.1046/j.1365-2362.2003.01239.x
https://pubmed.ncbi.nlm.nih.gov/24902800/
https://pubmed.ncbi.nlm.nih.gov/3919668/
https://pubmed.ncbi.nlm.nih.gov/30392493/
https://pubmed.ncbi.nlm.nih.gov/28686695/
https://pubmed.ncbi.nlm.nih.gov/23867029/


Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 2, 2021, Pages. 3437 - 3448 

Received 20 January 2021; Accepted 08 February 2021.   
 

3446 http://annalsofrscb.ro 

11. Dai Xuming ,WiernekSzymon, Evans P James, Runge S Marschall . Genetics of 

coronary artery disease and myocardial infraction. World Journal of Cardiology 2016; 

;8(1):1-23https://pubmed.ncbi.nlm.nih.gov/26839654/. 

12. DaiberAndreas ,Munzel Thomas.Organic Nitrate Therapy , Nitrate Tolerance , and 

Nitrate –Induced Endothelial Dysfunction:Emphasis on Redox Biology and Oxidative 

Stress. Current Molecular Pharmacology ,2015; 23(11), 899-942. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4752190/ 

13. Elanthendral R, Gayathri K, Saravana Kumar S. Myocardial ischemia reperfusion 

injury- A review. International Journal of Research in Pharmaceutical 

Sciences,2020,11(2):1305-1311https://pharmascope.org/ijrps/article/view/1986 

14. Ford J Thomas , Corcoran David , Berry Colin . Stable coronary syndromes: 

Pathophysiology, diagnostic advances and therapeutic need.British Cardio 

Soc.2018;104(4):284-292https://pubmed.ncbi.nlm.nih.gov/29030424/ 

15. Fuchs M. Richard , Becker .C Lewis. Pathogenesis of Angina Pectoris.Arch 

InternMed 1982;142(9):1685-1692https://pubmed.ncbi.nlm.nih.gov/7052007/ 

16. Fares Hassan ,DiNicolantonio J James , O’ Keefe H James , Lavie J Carl (2016) 

Amlodipine in hypertension : a first –line  agent with  efficacy  for improving blood 

pressure and  patient outcomes. Open Heart, 2016; 3(2), e000473. 

https://pubmed.ncbi.nlm.nih.gov/27752334/ 

17. Fox Kim , Garcia Alonso Angeles Maria , Ardissino Diego , BuszmanPawel , Camici 

. G Paolo ,Crea Diego , Daly Caroline, Backer De Guy , Hjemdahl Paul , Sendon –

Lopez Jose , Marco Jean , Morais Joao, Pepper John , SechtemUdo ,  Simoons 

Maarten , Thygesen  Kristian .  Guidelines on the  management of stable angina  

pectoris: executive summary: The task force on the Management of stable angina 

pectoris of the European society of cardiology. European HeartJournal 2006; 27(11), 

1341-1381 https://pubmed.ncbi.nlm.nih.gov/16735367/ 

18. FalaseB ,Easaw  J, Youhana A , The Role of Nicorandil in the Treatment of 

Myocardial Ischemia.Expert OpinPharmacother; 2001, 2(5) :845-

856https://pubmed.ncbi.nlm.nih.gov/11336627/ 

19. Gonzalez-FerreiraIgnacio. The Epidemiology of  Coronary  Heart Disease. Rev 

EspCardiol. 2014; 67(2):139-144https://pubmed.ncbi.nlm.nih.gov/24795124/ 

20. GorlinRichard.  Pathophysiology of Cardiac Pain  .Circulation; 1965;32(1), 138-148. 

https://www.ahajournals.org/doi/pdf/10.1161/01.CIR.32.1.138 

https://pubmed.ncbi.nlm.nih.gov/26839654/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4752190/
https://pharmascope.org/ijrps/article/view/1986
https://pubmed.ncbi.nlm.nih.gov/29030424/
https://pubmed.ncbi.nlm.nih.gov/7052007/
https://pubmed.ncbi.nlm.nih.gov/27752334/
https://pubmed.ncbi.nlm.nih.gov/16735367/
https://pubmed.ncbi.nlm.nih.gov/11336627/
https://pubmed.ncbi.nlm.nih.gov/24795124/
https://www.ahajournals.org/doi/pdf/10.1161/01.CIR.32.1.138


Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 2, 2021, Pages. 3437 - 3448 

Received 20 January 2021; Accepted 08 February 2021.   
 

3447 http://annalsofrscb.ro 

21. Gordon W. Joseph , Shaw A. James , A . Lorrie , Multiple Facets of NF-Kb in the 

Heart.Circulation Research 2011;108(9):1122-

1132https://www.ahajournals.org/doi/full/10.1161/CIRCRESAHA.110.226928 

22. Hua Lei, Yuan Xia-Jin, He  Shu, Zhao Hui-Chen, Jia Wei- Qiao, Zhang Jing , An 

Hui- Feng, Chen Hong-Zhao, Li Hua- Li, Wang Sheng- Lian, Ma Zhu- Wen, XuXu- 

Guang , JiaZhi-En .(2020) Analysis on the polymorphisms of site  RS4977574, and 

RS1333045 in region 9p21 and the susceptibility  of coronary heart disease in Chinese 

population .BMC Medical 

Genetics.21(1):36https://pubmed.ncbi.nlm.nih.gov/32066403/ 

23. Kevin Cheng , Paul Sainsbury , Michael Fisher , Silva de Ranil.  Management of 

Refractory Angina Pectoris. European Cardiology Review 2016;11(2)69-

76https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6159461/ 

24. KullerL , Cooper M, Perper J ,Epidemiology of  sudden death . Arch Int Med 2011; 

129(5):714-719. 

https://www.researchgate.net/publication/18142708_Epidemiology_of_sudden_death 

25. Ozbilum Nil, SerdalArslan , BerkanOcal , YanartasMehmed , AydemirIturEylem 

(2013) The Role of NF-Kb1A  Promoter Polymorphisms  on Coronary  Artery Disease 

Risk .Basic &Clinical Pharmacology & Toxicology, 113(3), 187-

192https://www.researchgate.net/publication/236926461_The_Role_of_NF-

kB1A_Promoter_Polymorphisms_on_Coronary_Artery_Disease_Risk 

26. Quing Wang.Molecular genetics of coronary artery  disease. CurrOpinCardiol  

2005;.20(3):182-188https://pubmed.ncbi.nlm.nih.gov/15861005/ 

27. RN McGillion Michael, L’ Allier Philippe,  RN Watson –Watt Judy, Svorkdal 

Nelson,  MN RN Cosman Tammy,  Taenzer Paul,  FRCPC MSc MD Nigam Anil, 

MSN RN Malysh Louise . Recommendations for  advancing the care of  Canadians 

living with  refractory angina pectoris:  A Canadian Society  position Statement . Can 

J Cardiol 2009 ;25(7) :399-

401https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2723022/ 

28. Rowe .G.G ,Folts . J.D.M.(1990) Aspirin and Dipyridamole and Their Limitations in 

the Therapy of   Coronary Artery Disease .Clin.Cardiol. 1990,13(3);165-

170https://pubmed.ncbi.nlm.nih.gov/2182246/ 

29. Sun Xiao-Yu, Gao Yu- Chuan , Lu Yang, Fu Xin , JiaGe- Jun, Zhao Jie-Yu, Li Dong-

Lian, Dui-Hong, Zhang Yu-Xing, Li Ying –Zhi, Lei Lei, Zhang Feng-Wei, Yuan 

Qiang-Yi (2017) Association between  PPAP2B gene polymorphisms and coronary  

https://www.ahajournals.org/doi/full/10.1161/CIRCRESAHA.110.226928
https://pubmed.ncbi.nlm.nih.gov/32066403/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6159461/
https://www.researchgate.net/publication/18142708_Epidemiology_of_sudden_death
https://www.researchgate.net/publication/236926461_The_Role_of_NF-kB1A_Promoter_Polymorphisms_on_Coronary_Artery_Disease_Risk
https://www.researchgate.net/publication/236926461_The_Role_of_NF-kB1A_Promoter_Polymorphisms_on_Coronary_Artery_Disease_Risk
https://pubmed.ncbi.nlm.nih.gov/15861005/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2723022/
https://pubmed.ncbi.nlm.nih.gov/2182246/


Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 2, 2021, Pages. 3437 - 3448 

Received 20 January 2021; Accepted 08 February 2021.   
 

3448 http://annalsofrscb.ro 

heart disease  susceptibility in Chinese Han males & Females. Oncotarget, 

Vol.8(No.8), PP:13166-

13173https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5355085/ 

30. Sousa .P Gustavo Andre, Marquezine .F Guilherme, Lemos .A Pedro, Martinez 

Eulogio, Lopes Neuza, Hueb .A Whady, Krieger .E Jose,Pereira .C Alexandre. 

TCF7L2 Polymorphism rs7903146 is Associated with  Coronary Artery Disease 

Severity and Mortality. PLoS ONE.2009; Vol4 (11):1-

7https://pubmed.ncbi.nlm.nih.gov/19924244/ 

31. Silva Franca .S Maria ,Balarini .M Camille , Cruz.CJosiane , Khan .A Barkat, 

Rampelotto .H Pabulo , Braga . A Valdir (2014) Organic nitrates: Past , Present and  

Future  . Molecules,  2014; 19(9), 15314-

15323https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6271939/ 

32. Saikumar K, Rajesh V .Cronary blockage of artery for  Heart diagnosis with  DT 

Artificial Intelligence Algorithm. International Journal of Research in Pharmaceutical 

Sciences,2020,11(1):471-479 https://pharmascope.org/ijrps/article/view/1844 

33. Tarkin .M Jason,Kaski Carlos Juan. VasodialatorTherapy: Nitrates and 

Nicorandil.Cardiovasc Drugs Ther .2016; 30(4), 367-378. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5658472/ 

34. Vadivelan Ramachandran,Raju Bairi,Kalirajan Rajagopal,Manogaran 

Elumalai.Isoflavones Protective Mechanisms Against Cardiovascular 

Diseases,International Journal of Research in Pharmaceutical 

Sciences,2020,11(3):4670-4675https://pharmascope.org/ijrps/article/view/2754 

35. Wu Wenjing , Zhou Yifeng, Li Yiyang , Li Jiahui, KeYuannan , Wang Yong, 

ZhengJingang.Association between plasma ADAMTS-7 levels and ventricular  

remodeling  in patients with acute myocardial infraction .European Journal of 

Medical Research , 

2015;20(1):27https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4394396/ 

36. Yu Jie, Zhou Boda, Yu Haiyi, Han Jiangli, Cui Ming, Zhang Fuchun , Wang Guisong, 

GuoLijunGao Wei. Association between plasma ADAMTS-7  levels and severity of 

disease in patients with stable obstructive coronary artery disease . Medicine 2016; 

95(48), e5523. https://pubmed.ncbi.nlm.nih.gov/27902619/ 

37. Zdravkovic S, Wienke A, Pedersen NL, De Faire U . Genetic influences on angina 

pectoris and its impact on coronary heart disease .Eur J Hum Genet 2007; 15(8):872-

877 https://pubmed.ncbi.nlm.nih.gov/17487220/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5355085/
https://pubmed.ncbi.nlm.nih.gov/19924244/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6271939/
https://pharmascope.org/ijrps/article/view/1844
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5658472/
https://pharmascope.org/ijrps/article/view/2754
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4394396/
https://pubmed.ncbi.nlm.nih.gov/27902619/
https://pubmed.ncbi.nlm.nih.gov/17487220/

