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d) Vaccines. Your friend is worried about the many vaccines that his newborn son is scheduled to receive and asks you for advice since you are taking a biology course. Start with an explanation of how vaccines work. Briefly contrast the traditional methods used to create vaccines with more recently used biotechnology techniques. Then list some of the diseases that babies and children in the US are routinely vaccinated against. How has vaccinations impacted the frequency of these diseases over the past 100 years? Why are some people worried about giving their children vaccines? Is there scientific evidence to support these concerns? Conclude with advice to your friend in regard to getting the recommended vaccines based on what you learned from reliable information sources.

How Vaccines work 
Talking of vaccines cannot be complete without first talking about the human body’s immune system. The human immune system is a specialized network of cells, organs, and tissues which work in unison to help the body fight against diseases. Thus, Zhao and Murphy (2013) say when diseases causing germs/organisms enter the body, the immune system which is within the body recognizes the germ as being foreign and therefore not part of the body, responds by making antibodies which by the way are special proteins which will help destroy the germs. Finally, the immune system remembers the foreign body and develops future protection against it. The future protection is called immunity. Vaccines protect human bodies from foreign bodies/germs without the body being sick first (Hill et al., 2020). Vaccines are made using weakened forms of disease causing germs or in other cases parts of the germs called antigens. When one is vaccinated, the body reacts as though it had faced the real germ in the development of immunity by recognizing the germ, making of antibodies to germ as well as remembers the germ and how to destroy it. 
Traditional versus modern methods in making vaccines 
The history of immunization and vaccines dates back to the times when small pox hit the world. Then, small box scabs were rubbed against the skin where later those rubbed with the scabs would develop immunity against smallpox. Later, the use of tetanus vaccine with formaldehyde was developed as well as development of vaccines against diphtheria (Zhao & Murphy, 2013). In the modern world, vaccines are made from suppressed germs/disease causing organism unlike in the past when the organisms were not even suppressed. Someone was exposed to the vaccine/germs directly though in small quantities which would then aide in development immunity. 
Diseases children in the U.S. are vaccinated against 
There are a number of diseases that children in the U.S.A are vaccinated against. The diseases include Diphtheria, Influenza, Hepatitis A, Hepatitis B, Measles, and mumps. Other diseases include Polio, Chickenpox, Rubella, and Whooping Cough. 
How has vaccinations impacted the frequency of these diseases over the past 100
years?
The past 100 years of vaccinating children in the U.S has been a success. In the beginning of the 20th century, the U.s WAS ridden with infectious diseases and the death toll from the diseases was too high. On the other hand, there has been a decrease in morbidity especially among diseases that are vaccine controlled. There has been eradication of smallpox from the U.S due to these vaccines and people are no longer in danger of the disease. Paralytic issues in the U.S declined during the century drastically due to Polio vaccination. Additionally, it is documented that every dollar spent in the 1990s saved more than three dollars spent directly and two dollars spent indirectly in hospitals to save children from contracting poliovirus. Just like Polio, Eidi et al. (2020) says measles cases also declined during the century even though there were increases in 1970s but the vaccination led to reduced deaths (13 per year from 89 contractions annually). Hib was also a leading cause of deaths among children in the last century but the introduction of the polysaccharide vaccine led to lowering of infections from 20000 to just 125 cases in the 1990s. Thus, the impact of vaccines in the U.S particularly in the 20th century cannot be underestimated. 
Why are some people worried about giving their children vaccines?
There are several reasons why people are hesitant to vaccination of their children. First, for religious reasons, most parents do not want their children immunized. Zhao and Murphy (2013) say the reasons are not ignorance as in the developing countries but due to parents’ strong convictions and clinging to religious beliefs. Other parents do not want vaccines because of the side effects that the vaccines pose to their children. For instance, most parents complain of soreness where needles are used or even mild fevers in children. Other reasons are mere fallacies like likelihoods of children being autistic or developing extreme immunity. In fact, there is no scientific evidence to back the concerns and reservations that parents have against vaccines. Most of the reasons are own psychological making or theories presented to them by their religious leaders. In other areas of the world, vaccination of children is considered a way of making barren and it is something that has not been proved scientifically. 

Conclusion
I could conclude that vaccines are necessary and basic to everybody. This information could not have come at a better time like now when the world is seeking for a vaccine for the novel Corona Virus. Thus, as we have understood the working of the immune system. Boosting it using known vaccines not only makes people healthy but also boosts the body’s immunity against known diseases. 
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