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Organic Chemistry, Biochemistry, and Molecular Biology role in Medical Science 

The study of carbon-based compounds, including their shape, characteristics, content, 

interactions, and manufacturing is known as organic chemistry. The fundamental molecules in 

organic chemistry are carbon and hydrogen, although they can potentially comprise various other 

components, for example, oxygen, halogens, nitrogen, phosphorus, and sulfur. Moreover, all 

living creatures and functions are governed by biochemistry. Biochemical reactions manage 

information sharing through biochemical signaling and the transport of potential energy through 

metabolic reactions, resulting in life's tremendous diversity. Numerous aspects of biochemistry 

are interlinked with the structures and activities of biological compounds, for example, proteins, 

carbohydrates, lipids, nucleic acids, and other macromolecules. 

Furthermore, the discipline of biology that explores the cellular foundation of bioactivity 

is known as molecular biology. Since living organisms, like non-living things, are composed of 

molecules, a microbiologist examines how chemicals react in living things to fulfill life's 

activities. Microbiologists study the structure, functioning, transmission, manipulation, 

development of biomolecules and their relationships with other molecules to gain a micro-level 

comprehension of life processes. This essay will discuss the role of organic chemistry, 

biochemistry, and molecular biology in medical or biological science and how these can help to 

understand medical science. 

Biochemistry involves enzymes, hormones, and bioenergetics that may be used for 

comprehending medical science. The flow of energy is a key element of biochemistry that can be 

applied to medical research with the help of enzymes, which are essential for the pharmaceutical 

industry's drug manufacturing process. Thus, enzymes are biological catalysts that are very 

effective and precise and function as catalysts during reactions, and they are found in all living 
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things. Moreover, enzymes are available in a wide range in their reactivity depending on 

the type of processes they need to catalyze, including combustion (oxidation and reduction), 

group transfers inside or in-between molecules, hydrolysis, polymerization, adhesion, binding 

fracture, and bond creation. In addition, enzymes' unique properties make them ideal for a wide 

range of chemical interactions in the drug industry. For example, enzymes in the pharmaceutical 

industry synthesize 6-amino penicillanic acid (6-APA), which is employed as a precursor for 

several antibiotic molecules, for example, amoxicillin and ampicillin. Thus, enzymes are 

significant in medical science as they are used in making drugs.  

Similarly, during viral illnesses or infections, biochemistry aids in the understanding of 

biochemical reactions and corresponding physiological stress in the body and based on the 

symptoms stated by the patient, the doctor can get an idea regarding metabolic changes and 

linked disorders. For instance, if a patient reports discomfort in joints, the doctor may suspect 

gout disorder and verify it by testing blood uric acid levels, as uric acid buildup in the 

bloodstream causes gout. Thus, biochemistry can help in disease diagnosis. Additionally, 

hormones included in biochemistry can be used to understand biological sciences as hormone 

imbalance may cause various illnesses, particularly in children and women. Therefore, the 

importance of hormone molecules in regular bodily operations is highlighted in biochemistry so 

the doctor can understand the problem during treatment. 

Moreover, bioenergetics in biochemistry is used to understand metabolic activity's 

chemical and cellular physiology and is thus used in medical science. Cell's energy metabolism 

is the state where power is characterized as the number of energy-yielding intermediaries, for 

instance, ATP. This metric is based on the balance between the rate of energy manufacture and 

consumption by the cell. For example, as age advances, bioenergetic flows start to lower, and 
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this involves a decrease in glycogen use in the mind, implying a reduction in glycol flux. Thus, 

bioenergetics in biochemistry is an important process that can be used in medical science.   

Organic chemistry is among the most critical determinants in drug discovery and 

development in the pharma industry. It is extremely crucial in the development of new 

medicines. Several medications are obtained from natural sources, and the correct preparation 

can improve patient health outcomes. For example, Garcinia cambogia from mangosteen 

indicates a brilliant organic chemistry breakthrough that cures cancer and inhibits cellular 

damage. Consequently, organic chemistry is critical for the pharmaceutical sector to create more 

effective and safe medicines. In addition, organic chemistry is used to find the treatment or 

therapy for certain diseases and discover the illness's core reason. 

Additionally, it is necessary to understand and comprehend the chemical substances 

involved in causing diseases among humans, and it can be understood effectively using organic 

chemistry. For instance, researchers may know about gastrointestinal disorders by examining the 

compounds found within the organs, including acids and/or amino acids, as well as odd 

biochemical interferences. Therefore, it implies that organic chemistry is beneficial in 

understanding and studying medical science. 

In recent years, molecular biology has grown increasingly significant for drug discovery 

and development in medical science. Rapid advancements in genetics, molecular studies, and 

analytics have shifted molecular biology from studying single genes to studying genome 

sequence and biochemical pathways. To find possible new therapeutic targets, highly targeted 

technologies that examine a minimal group of genetic variants and have benefited from 

developments in automation and downsizing are still being explored. Strategies involving yeast 

two-hybrid studies and molecular study, for instance, could be used to investigate signal 
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transduction pathways crucial in illness and find points where medical treatment is possible. 

Proteomic techniques such as high-resolution molecular study combined with photoaffinity 

marking can reveal new targeted therapies and new perspectives on biochemical functions. 

Mutagenesis (the production of gene mutants) has long been used in molecular biology to 

examine the relationship between drug shape and structure and in pharmaceutical research to 

investigate the framework link between target medications and molecules. Data extracted via 

mutagenesis is used to promote the process of drug inspection, for example, compound category 

and subgroup assessment, and 'in silico' compound assessment can be performed using molecular 

biology. Another principle of molecular biology is the use of genetic modification in animals 

which is used for studying newly developed drugs’ safety and effectiveness. Thus, it implies that 

molecular biology is an important discipline in the field of medical sciences.  

To conclude, organic chemistry, biochemistry, and molecular biology have many crucial 

implications in the field of medical sciences. For example, biochemistry involves using enzymes, 

hormones, and bioenergetics for disease diagnosis, developing drugs, or generating energy. On 

the other hand, organic chemistry is one of the most complex fields of chemistry that has several 

implications in the field of medical science. For example, it involves compounds such as 

nitrogen, hydrogen, carbon, etc., which are useful in developing new drugs for various ailments. 

Moreover, diseases can be studied using organic chemistry. On the other hand, with the 

advancement in technology, molecular biology has gained pace and is involved in developing 

drugs and effective procedures for curing ailments. Furthermore, molecular biology methods can 

be used to inspect and screen new and already available drugs.  


