
 

  

BIOLOGY 
 
Biology Research Report 
 
 
Part A: Write a report that includes information about the following: 
 
1. Distinguish between an infectious and non infectious disease and identify four examples of 

each.  
 
An infectious disease is one that is caused by an infecting organism and that can be 
transmitted from person to person or to organism to organism.1 The transfer may be by an 
intermediary (called a vector), such as blood sucking-insects (mosquitoes) or the transfer may 
be direct, where the disease-causing organisms, such as bacteria or virus, are passed directly 
from person to person. Infectious diseases include chicken pox, herpes, colds, measles, 
HIV/AIDS, influenza and herpes. 2 
 
Non-infectious diseases are the ones that are not caused by disease-causing organisms and 
cannot be shared from one person to another or to one organism to another. They are due to 
an environmental factor not by a pathogen.3 Examples of non-infectious diseases include 
haemophilia, cancer, Down syndrome and also those that are related to environment and 
lifestyle choices such as skin cancer, heart attack, mental health problems and cardiovascular 
disease. 4 
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2. HIV/AIDS - (Human immunodeficiency virus)/(Acquired immunodeficiency syndrome) 
 

Infectious 
Disease 

HIV/AIDS  

Cause 

HIV is a lentivirus, and like all viruses of this type, it attacks the immune system by 
destroying specific blood cells, called CD4+ T cells, which are crucial to helping the 
body fight diseases in our immune system.1 The name ‘lentivirus’ literally means ‘slow 
virus’ because they take such a long time to produce any adverse effects in the 
body.2 AIDS is caused by HIV and occurs when the virus has destroyed so much of 
the body’s defences that immune-cell counts fall to critical levels, life threatening 
infections or cancer development making it one of the most serious and deadly 
diseases in human history.  

Transmissi
on 

The main ways HIV/AIDS can be transmitted is by the exchange of bodily fluids, 
usually blood to blood3, through close sexual contact and by exposure to HIV-infected 
needles (including the sharing of needles in intravenous drug use). Sexual 
transmission does require some damage to either skin or body cavity lining to allow 
the infected fluid to enter a person’s bloodstream (unprotected sex). The virus can 
also be transferred from a pregnant woman to a foetus and also to an infant in breast 
milk.4,5   

Host 
Response 

Although a person with AIDS will not show symptoms till a later stage, during this 
period the virus is replicating and reproducing inside white blood cells (CD4) and in 
the process it kills the cells. The body can however replace these T-cells but 
eventually, in the absence of treatment, HIV depletes the T-cell numbers enough to 
reduce the effectiveness of the immune system.6 Mild infections will take place and 
when T-cell numbers get very low, serious opportunistic infections and cancers take 
place – AIDS stage is reached and is critically fatal.7  

Major 
Symptoms 

When a persons immune system is overwhelmed by AIDS, the symptoms can 
include: extreme weakness or fatigue, rapid weight loss, heavy sweating at night, 
chronic diarrhoea, enlarged lymph glands, skin rashes and mouth, genital and anal 
sores, frequent fevers that last for several weeks with no explanation, white spots in 
mouth or throat and trouble remembering things.8 Also illnesses that also occur are 
pneumonia, meningitis and encephalitis; severe fungal and viral infections and 
cancers such as lymphomas and Kaposi’s sarcoma.9 

Treatment 

When AIDS had first surfaced no drugs where available to fight the immune 
deficiency and few treatments had existed for the resulting diseases.10 However 
current drug treatment is unable to eliminate the virus, so it cannot effect a cure, 
however it is able to keep the virus as such low levels the person is well. Healthy 
people will have a CD4 cell count greater than 500/microlitre, treatment with 
antiretroviral therapy is offered to patients with symptoms with established HIV 
infection or those with a CD4 cell count below 200/microlitre.  
The drugs used fall into four classes: NNRTIs (Nonucleoside Reverse Transcriptase 
Inhibitors) such as such as nevirappine (Viramune), bind to and block the action of 
reverse transcriptase, a protein that HIV needs to reproduce. NRTIs (Nucleoside 
Reverse Transcriptase Inhibitors, such as stavudine (Zerit), are faulty versions of 
building blocks that HIV needs to make copies of itself, reproduction of the virus is 
stalled when HIV uses NRTI instead of a normal building block. Protease Inhibitors 
(Pls) such as lopinavir/ritonavir (Kaletra), disable protease, a protein that HIV needs 
to reproduce itself. Fusion Inhibitors, such as enfuvirtide (Fuzeon), the latest 
treatments that work by blocking HIV entry into cells.11  
When a pregnant woman is HIV positive, treatment can reduce transmission of HIV to 
the baby from 25-30% down to less than 2%. Zidocudine is the drug usually used 
during pregnancy, and during the birth. A caesarean section is then done in place of 
a natural birth and the newborn is give zidocudine for six weeks after its birth.12 



 

  

 

Prevention 

Despite significant efforts there is no effective vaccine against HIV. The only way to 
prevent infection by the virus is to avoid behaviours that put you at risk such as 
abstaining from sex - having limited appeal but it entirely protects against HIV 
transmission by this route as there is no way to know with certainty whether a sexual 
partner is infected, having sex with a single uninfected partner also eliminates the 
risk.13 The use of condoms in other situations is advised as they offer some 
protection if always used and properly, however they may break or leak putting out a 
harmful risk. Do not share of inject illicit drugs, toothbrushes or razors, the minor 
prevention saves a huge risk. In working in a health-care field, follow all national 
guidelines for protecting yourself against needle sticks and exposure to contaminated 
fluids. If involved in risky behaviours, get tested immediately.14 The risk of HIV 
transmission from a pregnant woman to her baby is reduced significantly if the 
mother takes medications during pregnancy, labour and delivery as well as the baby 
taking medications for the first six weeks after birth. The key is to get tested for HIV 
as early as possible. 

 

Control 

HIV/AIDS has now spread to every country in the world. Currently 40 million people 
(approximately) are living with HIV infection and an estimated 25 million have died 
from this disease. The rate of HIV has been particularly distorted in sub-Saharan 
Africa, but the infection rates in other countries remain high and on alert.15 In order to 
keep the fatal infection from becoming a worse pandemic, national and international 
programs, research, preventions and awareness have been undertaken. On 
December 1 of each year World AIDS Day, (‘Take Action, No Discrimination”) is held 
to raise awareness of HIV/AIDS and to strengthen our support for those who are HIV 
positive and those affected by AIDS.16 Such corporations as AIDS Trust of Australia 
specifically raise funds to provide funding for delivering awareness, education, 
prevention, support, care and social research programs in relation to HIV/AIDS. Also 
they have a vision and hope for all of Australia to be free of HIV transmission, where 
the rights of those whom are already affected are protected and their special needs 
are to be met.17 There is a strong incentive to be tested as HIV can be managed with 
drugs, largely preventing the immune system damage that can become AIDS. 
Screening programs are taken place in order to manage the disease as it only 
involves taking a small sample of blood that is sent to a laboratory for processing.18 All 
in which help control the harmful HIV/AIDS. 

 
 

3. Dr. Albuston has recently criticized his colleagues for over prescribing antibiotics to fight 
influenza during the winter months. Critically evaluate Dr. Albuston’s point of view.   
 
I strongly agree with Dr. Albuston’s point of view of criticizing his colleagues for over prescribing 
antibiotics to fight influenza during the winter months for the reasons of overuse, antibiotics 
resistance and harm to patients. 
 
Influenza is not a bacterial infection; therefore the use of antibiotics to fight influenza would be 
useless and ineffective. Furthermore, by taking antibiotics when it is unnecessary leads to stronger 
strains of bacteria, helping them to become immune and resistant to the current antibiotics, 
therefore when the antibiotic is truly needed the body will already be immune to the antibiotic and it 
will not be able to fight against the infectious disease.  
 
As influenza is a virus recommended treatment would be rest and cold medicines as these upper 
respiratory infections go away in their own, not by over prescription of antibiotics as foreseen by Dr. 
Albuston’s colleagues.  
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