
 

 

 

Fuzzy Systems and Soft Computing 

ISSN : 1819-4362 

 

QSPR ANALYSIS AND DEGREE-BASED MOLECULAR DESCRIPTIONS OF RENAL 

THERAPY DRUGS 

 

Dr. P. Mahesh Kumar Assistant Professor of Mathematics Kongu Arts and Science College 

(Autonomous), Erode–638107 

Mr. B. Eniyan Assistant Professor of Mathematics  Nandha Arts and Science College (Autonomous) 

Erode–638052 

Mr.P. Venkatesan Assistant Professor of Mathematics, Nandha Arts and Science College 

(Autonomous), Erode–638052 

 

Abstract: 

This study determines the quantitative structure-property relationship (QSPR) of five renal therapy 

Medicines in this article. QSPR is a computational chemistry approach that correlates a compound's 

molecular structure with its physical, chemical, and biological characteristics. In this situation, the features 

of interest are most likely linked to the effectiveness or pharmacological behaviours of the therapeutic 

medications. 
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Introduction: 

  Kidney is the best multi-tasking on your body's backstage crew. This bean-shaped organ is part of 

the urinary System and serves as the body's final filter, cleaning blood by eliminating waste and excess 

fluids before producing urine. It also has an unanticipated effect on blood pressure regulation, electrolyte 

balance, and even red blood cell synthesis. In short, the kidney is an unsung hero who silently does its 

ultimate function behind the scenes. Several risk factors can contribute to kidney problems or diseases. 

Some common risk factors include: 

Diabetes: High blood sugar levels can damage the kidneys over time. 

High blood pressure: Hypertension can strain the blood vessels in the kidneys, leading to kidney damage. 

Family history: A family history of kidney disease can increase your risk. 

Age: The risk of kidney disease increases with age. 

Obesity: Being overweight or obese can increase the risk of developing kidney disease. 

Smoking: Smoking can damage blood vessels, including those in the kidneys. 

Heart disease: Conditions that affect the heart can also impact kidney function. 

Certain medications: Some medications can harm the kidneys, especially when taken over a long period. 

High cholesterol: Elevated cholesterol levels can contribute to kidney problems. 

Race or ethnicity: Certain ethnic groups, such as African Americans, Hispanics, and Native Americans, 

have a higher risk of developing kidney disease. 

Managing these risk factors through lifestyle changes, regular health check-ups, and medication 

management can help reduce the likelihood of kidney problems. 

1.Non-Modifiable Risk Factors 

Non-modifiable risk factors for kidney disease are those that cannot be changed or controlled. These 

factors include: 

             1. Age: The risk of kidney disease generally increases with age, especially after 65 years. 

 2. Genetics/Family History: A family history of kidney disease can increase your risk. Certain     

 genetic factors May predispose individuals to kidney problems. 
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 3. Race/Ethnicity: Some ethnic groups, such as African Americans, Hispanics, Native   

 Americans, and Pacific Islanders, have a higher risk of developing certain types of kidney   

 disease compared to others. 

These non-modifiable risk factors underscore the importance of regular health screenings and awareness, 

particularly for individuals with a family history of kidney disease or those belonging to high-risk ethnic 

groups. While these factors cannot be changed, early detection and management can help mitigate risks 

and improve outcomes.Kidney disease can be broadly categorized into several types based on different 

criteria. Here are some common categories of kidney disease: 

1.  Acute Kidney Injury (AKI): This refers to a sudden loss of kidney function, often due to conditions 

like Dehydration, severe infection, or medication toxicity. 

2. Chronic Kidney Disease (CKD): This is a long-term condition where kidneys gradually lose their 

function over time, usually caused by conditions like diabetes, high blood pressure, or autoimmune 

diseases. 

3. Glomerular Diseases: These affect the glomeruli, the tiny filters in the kidneys. Examples include 

glomerulonephritis, which can be acute or chronic. 

4. Polycystic Kidney Disease (PKD): This is an inherited disorder where clusters of cysts develop 

within the kidneys, eventually leading to kidney failure. 

5. Kidney Stones: These are solid crystals that form in the kidneys and can cause severe pain and 

obstruction of the urinary tract. 

6. Urinary Tract Infections (UTIs): While not always directly a kidney disease, recurrent or severe 

UTIs can lead to kidney damage if left untreated. 

7. Nephrotic Syndrome: A group of symptoms that indicate kidney damage, including protein in the 

urine, low blood protein levels, high cholesterol levels, and swelling. 

8. Congenital Kidney Disorders: These are kidney problems that are present at birth, such as 

abnormalities in kidney structure or function. 

9. Diabetic Nephropathy: Kidney damage caused by diabetes, which is a common cause of chronic 

kidney disease. 

Each category may have various subtypes and degrees of severity, and treatment approaches vary 

depending on the specific condition and its stage.\ 

 

2. Topological index significance and Applications: 

Topological indices are numerical values associated with the structure of a molecule, derived from its 

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

molecular chemistry. They provide insights into the molecular structure, properties, and behavior, which 

are essential for various applications in chemistry, pharmacology, and materials science. 

Methods: 

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

related data, such as melting point, boiling point, molar refractivity, density, enthalpy, vaporization, flash 

point, polar surface 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 various aspects of this ailment. Drug selection for QSPR 

analysis based on topological indices takes into account both 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 kidney treatment is discussed using topological indices. We demonstrate that 

the qualities obtained from associated topological indices and the physical properties of the recognized 
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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 by V and E, respectively. 

Definition:1.1: The first and second Zagreb indices are among the primitive indices designed by Trinajstic 

and Gutman, which are defined as [1] 

                                                       𝑀1(𝔊)=∑𝑒𝜖𝐸(𝔊)(𝛿𝑎+𝛿𝑏), 

𝑀2(𝔊)=∑𝑒𝜖𝐸(𝔊)(𝛿𝑎𝛿𝑏) 

Definition:1.2: Harmonic Index is given by [7] 
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Definition:1.3: Randic Index introduced [5] 
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Definition:1.4: Estrada Index introduced [2] 
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Definition:1.5:  Vukicevicet al[3]introduced Inverse Indeg Index as 
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Definition:1.6: Zhaoetal.[4] formulated the SS index which is defined as 
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Definition:1.7: Gutman formulated the sombor index which is defined as 
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Definition:1.8: Reciprocal Randic Index introduced [6] 
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Definition:1.9: Hyper Zagreb Index 
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Definition:1.10: Augmented Zagreb Index 
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Definition:1.11: Forgetton Index 
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3. Regression Models 

The line are regression model is given by 

𝑃=𝛾 + (𝑇𝐼)                    --------------    (I) 

Where P, 𝛿, TI⟶ physical property of drug, constant, regression coefficient, and topological index. Using 

equation (I), the line is models for the respective topological indices considered in the study are obtained 

as follows. 
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First Zagreb index M1 (G):                         Second Zagreb index M2 (G): 

 

 

 

 

 

 

 

 

 

 

           ABC Index ABC (G):                                         Inverse indeg index IS (G): 

                                 
SO Index SO (G):                                                                                  SS Index SS (G) 
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Augmented zagreb Index AZI (G):                                               R Index R (G): 

                                                        
     

        RR   Index RR (G):                                                             H   Index H (G): 

                                                
               F  Index F (G):                                                     HM Index HM (G): 
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Graph Analysis:   Correlation coefficient between physico chemical properties and  

                             Topological Indices 

Conclusion: 

Summarized, the goal of this work is to anticipate significant physical and chemical features of 

medications used in renal therapy treatment using topological indices. The Table 15 correlation 

coefficients offer valuable information on the predictive power of these topological indices, which is 

important for the efficient and cost-effective development of innovative therapeutics with the necessary 

attributes. Molar Refraction is a useful descriptor in QSPR modelling for understanding and predicting 

the physical chemical features of medications used to treat hypertension. These strong relationships 

between Molar Refraction and the topological indices support this. Future research attempts to optimize 

drug structure to increase desired attributes efficiently might benefit from this understanding, which 

strongly correlates with M1 (G), 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) with an Excellent squared (r2=0.9) and correlation coefficients (r=0.99). 
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