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Abstract: 

Thisstudydescribingfocusesonexploringthequantitativestructure-

propertyrelationship(QSPR)ofsixhypertensive medications. QSPR is a method used in computational 

chemistry to correlate the molecular structure of compounds with their physical, chemical, or 

biological properties. In this case, the properties of interest are likely related to the efficacy or 

pharmacological behavior of the hypertensive drugs. 
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1. Introduction: 

Hypertension,commonlyknownas highblood pressure,referstoa conditionwheretheforce oftheblood 

againstthe 

wallsofthearteriesisconsistentlytoohigh.Thisconditionisasignificanthealthconcernbecauseitcanleadtos

erious health problems over time, such as heart disease, stroke, and damage to other organs. 

Bloodpressureismeasuredusingtwonumbers: 

 

Therearetwomaintypesofhypertension: 

• Primary (essential) hypertension: This is the most common type and develops gradually over 

many years 

withoutanyidentifiablecause.Ittendstodevelopovertimeduetoacombinationoffactorsincludinggenetics, 

lifestyle choices (such as diet and physical activity), and environmental factors. 

• Secondary hypertension: This type of hypertension is caused by an underlying condition, such 

as kidney disease, hormonal disorders, certain medications, or other health problems. 

 

Managing hypertensiontypically involves lifestyle changes suchas adopting a healthydiet (low insalt, 

rich in fruits and vegetables),regularexercise,maintaininga healthyweight, 

limitingalcoholconsumption,andquittingsmoking. In some cases, medication may also be necessaryto 

control blood pressure effectively. Regular monitoring of blood pressure is crucial because 

hypertension often does not cause symptoms initially but can still cause damage to the cardiovascular 

system and other organs over time if left untreated.Hypertension, or high blood pressure, often does 

notcausenoticeablesymptoms,whichiswhyitiscommonlyreferredtoasa"silentkiller."However,whensym

ptoms do occur, they can include: 

 

1. Headaches:Oftensevereandoccurringinthemorning. 

2. ShortnessofBreath:Difficultybreathing,especiallyduringphysicalactivities. 

3. Nosebleeds:Morefrequentandunexplained. 

4. ChestPain:Pain,pressure,ortightnessinthechest. 

5. Dizziness:Feelinglightheadedor faint. 

6. VisualChanges:Blurred ordouble vision. 

7. Fatigue:Unusualtirednessor lackofenergy. 

8. IrregularHeartbeat:Palpitationsoraflutteringsensationinthechest. 

9. BloodintheUrine:Haematuria,thoughthisisless common. 
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10. Confusion:Severecasescanleadtoconfusionordifficultyconcentrating. 

  

1.1 Non-ModifiableRiskFactors 

1. Age:Riskincreaseswithage. 

2. FamilyHistory:Afamilyhistoryofhypertensionincreasestherisk. 

3. Ethnicity:Certainethnicgroups,suchasAfricanAmericans,areat higherrisk. 

4.

 Gender:Menaregenerallyathigherriskthanwomenuntilage64,afterwhichtheriskforwomenincrea

ses. 

 

1.2 ModifiableRisk Factors 

1. Diet:Highsalt(sodium) intake, lowpotassiumintake,and diets highinsaturated fatsand 

cholesterolcan increase risk. 

2. PhysicalInactivity:Lackofregularphysicalactivitycanleadtoweightgainandhigherbloodpressure 

3. Weight:Overweightandobesitysignificantlyincreasetherisk. 

4. AlcoholConsumption:Excessivealcohol intakecanraiseblood pressure. 

5. TobaccoUse:Smoking 

orchewingtobaccoimmediatelyraisesbloodpressureanddamagesthelining of your artery walls. 

6. Stress:Highlevelsofstresscanleadtoa temporaryincrease inblood pressure. 

7. ChronicConditions:Conditionssuchasdiabetes,kidneydisease,andsleepapneacanincreaserisk. 

8. Medications:Certainmedications,suchasbirthcontrolpills,coldremedies,and over-the-

counterpain relievers, can increase blood pressure. 

 

Hypertension,orhighbloodpressure,iscategorizedintodifferentstagesbasedonsystolicanddiastolicblood

pressure readings. The American College of Cardiology (ACC) and the American Heart Association 

(AHA) define the following blood pressure categories: 

 

1.3 BloodPressureCategories 

1. NormalBloodPressure: 

o Systolic:Lessthan120mmHg 

o Diastolic:Lessthan80mmHg 

2. ElevatedBloodPressure: 

o Systolic:120-129mmHg 

o Diastolic:Lessthan80mmHg 

3. HypertensionStage 1: 

o Systolic:130-139mmHg 

o Diastolic:80-89 mmHg 

4. HypertensionStage 2: 

o Systolic:140mmHgor higher 

o Diastolic:90mmHgorhigher 

5. HypertensiveCrisis(requiresimmediatemedicalattention): 

o Systolic:Higherthan180mmHg 

o Diastolic:Higherthan120mmHg 

o  

 

2. Topologicalindexsignificanceand Applications: 

Topologicalindicesarenumericalvaluesassociatedwiththestructureofamolecule,derivedfromitsgraph-

theoretical properties. These indices play a crucial role in the study of chemical graph theory and 

molecular chemistry. They provide 

insightsintothemolecularstructure,properties,andbehaviour,whichareessentialforvariousapplicationsin 

chemistry, pharmacology, and materials science. 
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Methods: 

Several methodologies, including QSAR, QSPR, and QSTR, allow chemists or pharmacists to use 

drug-related data,suchas meltingpoint, boiling point, molarrefractivity, density, enthalpy, vaporization, 

flashpoint,polarsurface area, polarizability, molar volume, and so on, for further research and novel 

medication design. QSPR analysis provides a systematic method for discovering the qualities of drugs 

that contribute to their effectiveness in treating 

variousaspectsofthisailment.DrugselectionforQSPRanalysisbasedontopologicalindicestakesintoaccou

ntboth the drug's attributes and the required properties. 

The availability of a data set of medications or compounds that includes both structural information 

(needed for generating topological indices) and property values influences the choice of a drug. The 

medicinal molecule should have a well-defined chemical structure and atomic connectivity. In QSPR 

analysis of medications for hypertension treatment, beta blockers are discussed using topological 

indices. We demonstrate that the qualities obtained from associated topological indices and the 

physical properties of the recognized medications are substantially connected using linear regression. 

Molecular graphs of pharmaceuticals are used to simulate the problem in chemical graph theory; atoms 

correspond to the graph's vertices, and edges represent the bonds between two atoms. Consider G (V, 

E), a molecular graph with vertex and edge sets denoted byV and E, respectively. 

Definition:1.1:ThefirstandsecondZagrebindicesareamongtheprimitiveindicesdesignedbyTrinajsticand 

Gutman, which are defined as [1] 
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1.3.RegressionModels 

Thelinearregressionmodelisgivenby 

𝑃=𝛾+(𝑇𝐼) (A) 

whereP,𝛾, 𝛿, TI⟶physicalpropertyofdrug, constant,regressioncoefficient, and topologicalindex. 

Usingequation(A),thelinearmodelsfortherespectivetopologicalindicesconsideredinthestudyareobtaine

d as follows. 
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GraphAnalysis: 
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Conclusion: 

Insummary,thisworkaimstousetopologicalindicestopredictimportantphysicochemicalproperties 

of drugs used in hyper tension treatment. The correlation coefficients in Table 14 would provide 

insights into how 

effectivethesetopologicalindicesareforpredictingtheseproperties,whichiscrucialfordevelopingnoveldru

gswith desired characteristics efficiently and economically. Overall, the strong correlations observed 

between Molar Refractionand the topological indices underscore its utility as a keydescriptor inQSPR 

modeling for predicting and understanding the physicochemicalproperties ofdrugs used in hyper 

tensiontreatment. This insight can guide future research 

effortsinoptimizingdrugstructurestoenhancedesiredpropertiesefficientlycorrelateshighlywithM1(H) 

,M2(H),HM(H),ABC(H),R(H),RR(H),SS(H),SO(H),ISI(H),H(H),F(H),GA(H),SC(H),RE(H)withan 

impressivecorrelationcoefficient(r=0.99)andrsquared(r2=0.9). 
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