
 

Volume No. 2   |     Issue No. 5  |     Pages 21-22 

 

Published on: 30  May 2023 https://biologicaltimes.com/  
To cite this article: Iqbal T, S altaf & A Iftikhar. Overview of Vaccination. 2023. 2(5): 21-22 

21 

 

Overview of vaccination  
Tasawar Iqbal1, Sidra Altaf1*, Arslan Iftikhar2 

1. Department of Pharmacy, University of Agriculture Faisalabad. 

2. Department of Physiology, Govt. College University Faisalabad 

*Corresponding Author: sidra.altaf@uaf.edu.pk 

 

ABSTRACT

Introduction:  

Vaccination 

The administration of vaccines to stimulate an immune response with the 

objective of preventing contagious ailments is referred to as vaccination. A 

vaccine is a biologically derived substance that comprises either a weakened 

or inactivated pathogen or fragments there of  which stimulate the immune 

system to mount a protective response against potential infection, while 

avoiding the manifestation of disease symptoms. In the event of future 

pathogen exposure, the immune system initiates a response wherein 

antibodies are generated that are capable of identifying and eradicating said 

pathogen. Vaccination represents a significantly efficacious method to limit 

the transmission of communicable ailments and has the potential to rescue 

innumerable lives (1). 

Vaccination history 

The concept of vaccination has historical roots that can be traced back to 

antiquity. It was recognized that individuals who survived an infection would 

subsequently gain immunity to that particular disease. In the tenth century, 

China witnessed one of the initially documented instances of vaccination, 

during which powdery crusts derived from smallpox lesions were utilized for 

smallpox inoculation. The emergence of a prophylactic measure against 

smallpox in the form of vaccination was a consequential development that 

became apparent only in the latter half of the 18th century. Edward Jenner, a 

prominent physician from England, pioneered this technique using vaccinia, a 

comparably less virulent virus that affords immunogenic protection against 

the notorious smallpox disease. Jenner's seminal contribution in the field of 

immunology was made during the late 18th century, when he observed the 

apparent immunity of milkmaids, who were infected with cowpox, to the 

onset of smallpox. Building on this observation, Jenner developed the first 

vaccine (2). 

2. Development of vaccine 

Antigens identification 

The initial phase in the process of vaccine development entails the 

identification of antigens that are suitable for eliciting an immune response. 

Antigens constitute proteins that are typically present on the surface of 

pathogens and are identified as foreign by the immune system, leading to the 

initiation of an immune response. There exist a variety of methodologies for 

the detection of antigens, encompassing genomic approaches such as the 

sequencing of a pathogen's genetic material, coupled with the application of 

bioinformatics tools to discern the potential genes encoding for antigens. 

Proteomics encompasses the study of proteins that are present on the exterior 

of pathogens and the consequent identification of those that exhibit a higher 

probability of inciting an immune response. Reverse vaccinology is a novel 

strategy which utilizes bioinformatics tools to scrutinize the genetic material 

of a pathogen with the objective of elucidating probable antigens. Once 

antigens have been identified, they undergo a process of synthesis and 

evaluation for their effectiveness as immunogens (3). 

Pre-clinical testing 

The identification and synthesis of the antigen are followed by a series of 

preclinical evaluations that are conducted in order to gauge the safety and 

effectiveness of the vaccine. Preclinical investigation commonly encompasses 

three stages: In the first stage, which is in vitro testing, the vaccine is 

examined in cell culture to ascertain its ability to trigger immunogenic 

response as well as the stability and efficacy of the antigen. Animal 

experimentation is conducted to evaluate the safety and efficacy of the 

vaccine, during which the vaccine is administered to animal subjects. 

Typically, animals are subjected to meticulous monitoring for any untoward 

reactions resulting from the administration of the vaccine, while assessing the 

immunological response becomes imperative to gauge the efficacy of the 

vaccine. During this phase of vaccine development, toxicology testing is 

conducted on animal subjects to evaluate the potential adverse effects, as well 

as the toxicity of the vaccine, which may arise upon its administration to 

human beings (4). 

3. Administration of the vaccines 

Administration methods 

Vaccination can be delivered through various routes, contingent on the 

category of vaccine and the intended immunogenic activity. The most 

frequently employed techniques of vaccination encompass the administration 

of an injection, oral ingestion, nasal spraying, and topical application. The 

administration of an appropriate vaccine dosage is contingent upon the 

specific vaccine variant, alongside the recipient's age and overall physical 

well-being. The optimum level of protection against certain diseases 

necessitates the administration of vaccines either through a single dose or 

multiple doses over a prolonged duration. Adherence to the prescribed 

vaccination regimen is of paramount importance in facilitating optimal 

protection against the infection in question (5). 

Number of dosage 

The optimal dosage and suitable dose of a vaccine is contingent upon various 

factors, such as the particular vaccine type, the recipient's age, and their 

overall health status. The optimal dosage of the vaccine is established through 

meticulous clinical investigations and empirical research aimed at 

ascertaining the optimal amount of antigen necessary to elicit a potent 

immunogenic reaction while mitigating adverse effects. The administered 

dosage of the vaccine is subject to variation contingent upon the age and state 

of health of the recipient. Infants may potentially receive reduced amounts of 

specific vaccinations, such as the hepatitis B vaccine, in comparison to older 

adolescents and adults (6). 

4. Benefits of the vaccination 

Infectious diseases against protection 

Vaccinations are a vital instrument in the prevention of contagious ailments, 

mitigating the occurrence and distribution of numerous pathologies, and 

conferring protection to the populace via herd immunity (7). 

5. Effect of vaccine on the body 
Vaccinations function via the activation of the body's immune system to 

generate an immunological response targeted at a particular pathogen, an 

outcome achieved without eliciting any pathological symptoms. When an 

individual undergoes vaccination, the immune system becomes acquainted 

with a minuscule and innocuous portion of the pathogenic agent, such as a 

protein or its corresponding genetic material. The aforementioned stimulus 

initiates an immunological reaction, which comprises the synthesis of 

immunoglobulins, as well as the mobilization of effector immune cells. The 

generation of antibodies constitutes a significant component of the 

immunological reaction elicited by vaccines. Antibodies, which are proteins 

serving to discern and nullify particular pathogens, play a critical role in 

impeding the incidence of infections or mitigating the intensity of related 

symptoms. Antibodies elicited by a vaccination may persist within the 

organism for an extended duration, thereby conferring prolonged immunity 

Infectious diseases have a significant impact on public health globally. Vaccination is a critical tool in mitigating their incidence and 

prevalence, thereby offering protection against various pathogens for individuals and communities. Vaccines contribute significantly to 

improving public health outcomes on a global scale. Vaccines are manufactured through a rigorous process of identification, preclinical 

investigation, and clinical trials designed to elicit a robust immune response against targeted pathogens without inducing disease 

manifestations. The significance of inoculation has been pivotal in managing the proliferation of illnesses and mitigating its societal 

ramifications. Ongoing research and technological advancements will uphold the salience of vaccines as a vital means of combating 

infectious diseases. 
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towards the specific pathogen. Apart from generating antibodies, vaccines 

elicit a response from immune cells, including T cells and B cells, which are 

integral to the immune reaction against infection. T lymphocytes have the 

capacity to execute direct cytotoxic activity against infected host cells, and 

additionally stimulate the function and activation of other immune effector 

cells. Conversely, B lymphocytes perform the critical role of producing 

specialized proteins, known as antibodies, which serve to sustain an 

individual's long-term immunity against specific pathogens. The 

administration of a vaccine may incite an immunological reaction that can 

yield mild manifestations including localized discomfort, pyrexia, and 

lethargy. These manifestations signify immunological non-responsiveness to 

the vaccine, and are typically of moderate intensity and transient duration. 

Occasionally, severe adverse reactions may manifest from vaccination 

administration; however, such occurrences are infrequent and generally 

warranted by the advantageous outcomes of vaccination therapy (8). 

6. Conclusion 
Vaccination plays an indispensable role in safeguarding both individuals and 

communities from the perilous effects of infectious diseases. Vaccines are 

produced through a meticulous process involving meticulous identification, 

preclinical evaluation, and clinical trials. The ultimate goal of this process is 

to elicit a potent immune response against particular pathogens while 

safeguarding individuals against disease. The administration of vaccines has 

been a crucial factor in mitigating the frequency and magnitude of numerous 

contagious ailments, thereby markedly ameliorating the overall well-being of 

global populations. Vaccines offer not only personal protection to the 

vaccinated individual but also confer community-wide protection through 

herd immunity, rendering it strenuous for pathogenic agents to proliferate and 

diminishes the likelihood of infection among those who are ineligible to 

receive vaccination. As the ongoing research and development endeavors 

persist, vaccines will undeniably remain a crucial instrument in combating 

contagious ailments, safeguarding both individuals and communities, and 

elevating the state of global public health. 
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