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QUESTION 1 

The following information is adapted from research conducted at the University of KwaZulu-

Natal into the effects of Antiretroviral drugs in HIV/AIDs affected men.  

 

 

Introduction to ARVs and HIV 

Antiretroviral (ARV) therapy is currently effective in lowering the replication of the Human 

Immunodeficiency Virus (HIV) in the blood. However, it does not completely remove the virus 

from the host tissues. 

Destination of ARVs 

The testes are an example of a hiding place for the HI-virus as many of the ARV drugs cannot 

move from the blood into the tissues of some organs. This is called the blood tissue barrier. The 

protected tissue of the testes allows HIV to continue replicating, even if a person is taking ARVs. 

The testes can then act as an area in which drug-resistant strains of HIV can develop. Some other 

studies have also shown that the concentration of ARV drugs in the semen and seminiferous 

tubules is too low to prevent viral replication. The challenge for scientists is to find the correct 

combinations of ARVs that can get through to the seminiferous tubules.  

Effects of ARVs on spermatogenesis 

Spermatogenesis is the process that produces mature functional sperm in the testis and this 

process takes 72 days to complete. The hormones LH, FSH and testosterone are required to 

control the correct development of healthy sperm cells. ARVs can pass as far as the germinal 

epithelium layer in the tests where sperm is produced, but cannot enter any further. Recent 

studies also show that some ARVs significantly lower the sperm count, reduce the sperm 

movement and increase the amount of abnormal sperm. 

Effect of ARVs on mitochondria 

One reason for this is that some ARVs act as mitochondrial toxins. It is believed that these toxins 

damage some mitochondria and also reduce the amount of mitochondrial DNA. This damage 

then inhibits the action of their enzymes such as DNA polymerase. Other research studies show 

that men on ARV treatment show a loss of germinal epithelium cells and their sperm do not 

mature. Their testosterone levels are also below normal. However, much still needs to be done to 

determine the exact relationship between ARVs and loss of fertility in men.  
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Table A: Summary of Studies showing the effects of different ARV treatments (drugs) on 

tissue of the testes 

Treatment (drugs used) Effects Type of Experimental 

investigation 

Duration of 

experiment 

A     Drug 1 and    

       Drug 2 

Reduced sperm movement, 

reduced sperm count and 

reduced sperm survival. 

Reduced testosterone. 

Animal testing 21 days 

B     Combination of  

       three or more  

       drugs 

Levels of testosterone, FSH 

and LH not significantly 

altered. 

Analysis of human sperm 

and tissue in testes 
4 years 

C     Drug 3 and  

       Drug 4 

Semen altered, decreased 

sperm movement, reduces 

mechanisms essential for 

fertilization of an ovum. 

Trials in test tube samples 

of sperm 
48 weeks 

D    Drug 5 and  

       Drug 4 

Higher percentage of active 

sperm, increase in healthy 

sperm. 

Semen samples and cross 

sections of testes 
Ongoing 

E     Drug 6 and  

       Drug 4 
Diabetes 

Ongoing sperm and testis 

analysis 
4 years 

F     Drug 7 and  

       Drug 8 

Increase in testosterone 

levels 
Sperm and testis analysis 7 days 
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C: Cross section of a section of a seminiferous tubule found in structure G in 

diagram B 
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QUESTION 2 

2.1.  

 

Endometriosis is an often painful disorder in females in which tissue that normally               

lines the inside of the uterus- the endometrium- grows outside the uterus. 

Endometriosis most commonly involves the abdomen and ovaries, fallopian tubes, 

and ligaments that support the uterus; the area between the vagina and the rectum; 

the other surface of the uterus; and the lining of the pelvic cavity. Other sites for 

these endometrial growths may include the bladder, bowel, vagina, cervix, vulva, 

and in abdominal surgical scars. Less commonly they are found in the lungs, arms, 

thighs, and other locations.  

In endometriosis, displaced endometrial tissue continues to act as it normally 

would – it thickens, breaks down and bleeds with each menstrual cycle. Because 

this displaced tissue has no way to exit the body, it becomes trapped. When 

endometriosis involves the ovaries, cysts may form. Surrounding tissue can 

become irritated, eventually developing scar tissue and adhesions – abnormal 

tissue that binds organs together. Endometriosis can cause pain – sometimes 

severe – especially during the menstrual period. Fertility problems also may 

develop. Fortunately, effective treatments are available.  

 

 

This painful, chronic disease affects at least 6,3 million women and girls in the 

United States of America, and millions more worldwide. The cause of endometriosis 

is unknown. One theory suggests that during menstruation some of the menstrual 

tissue extends into the fallopian tubes, implants in the abdomen, and grows.  
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Hormones may also play a role. Endometriosis affects about one in 10 women of      

reproductive age, which is the time between a female’s first menstruation and         
menopause, when she can no longer become pregnant. These childbearing years 

are when a woman’s oestrogen levels are at their highest. After menopause, a 

female’s oestrogen levels significantly drop and symptoms of endometriosis 

typically subside.  

Research by the Endometriosis Association (EA) revealed a startling link between 

dioxin exposure and the development of endometriosis. Dioxin is a toxic chemical 

by-product of pesticide manufacturing, bleached pulp and paper products, and 

medical and municipal waste burning. The EA discovered a colony of rhesus 

monkeys that had developed endometriosis after exposure to dioxin. A total of 79% 

of the monkeys exposed to dioxin developed endometriosis, and, in addition, the 

more dioxin exposure, the more sever the endometriosis. 

     [Adapted:www.endometriosisassn.org & www.mayoclinic.org] 
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2.2.  

The information below describes amniocentesis which is used to check whether a foetus 

has any genetic abnormalities.  
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QUESTION 3 

SOURCE A  DOPING IN SPORTS  
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SOURCE B RULES OF SPORTSMANSHIP 

SOURCE C RIGHT OR WRONG? 
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    SOURCE D  A LESSON FROM HISTORY? 
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SOURCE E  NATURAL EPO LEVELS, GENETICS 
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SOURCE F  HEALTH EFFECTS 

Olympic swimmer Ian Thorpe has enormous feet which give him an advantage that no other swimmer 

can get, no matter how much they exercise. Some gymnasts are more flexible, and some basketball 

players are seven feet tall. By allowing everyone to take performance enhancing drugs, we level the 

playing field. We remove the effects of genetic inequality. Far from being unfair, allowing performance 

enhancement promotes equality. 

The Finnish skier Eero Mantryranta won three gold medals in 1964. Subsequently it was found he had a 

genetic mutation- primary familial and congenital polycythaemia (PFCP) causing an increase in red blood 

cell number and haemoglobin due to a mutation in the EPO receptor gene. This condition results in an 

increase of up to 50% in the oxygen carrying capacity of the blood, a large advantage when participating 

in endurance events. 

Sport discriminates against the genetically unfit. Sport is the province of the genetic elite.  

Raising the number of red blood cells can cause health problems such as risk of stroke or heart attack. 

Because the effect of drugs is profoundly different between people, sports events would be determined in 

large part by whose body responds best to chemicals. Training is active, you have to do the work to earn the 

benefit. Doping is not, so it fundamentally changes the outcome of the sport without changing the input. The 

most ambitious person would be the most reckless person- the one to take the most drugs possible without 

killing or harming themselves. If most athletes are deciding to use steroids, then many of the players who do 

not wish to suffer from the long-term effects will feel pressurized into using illegal substances themselves. 

Effects of testosterone on the body 

 Severe acne 

 Increased risk of tendinitis and tendon rupture 

 Liver abnormalities and tumours 

 Increased cholesterol 

 High blood pressure 

 Heart and blood circulation problems 
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SOURCE G  TECHNOLOGY 

Athletes already radically change their bodies through advanced, technologically driven training 

regimes. Tour de France cyclists receive intravenous artificial nutrition and hydration overnight because 

their bodies cannot take on enough food and fluid naturally. Ben Johnson, stripped of his 100 metres 

Olympic gold at the 1988 Games, said that the human body was not designed to run the speeds it is 

called upon to run now, and steroids were necessary to recover from the gruelling training and injuries.  

The United States Bobsled team has teamed up with German car 

manufacturer BMW to help design their Bobsleds. BMW has 

completely redesigned it and has built the thing entirely out of 

carbon fibre. It is a certainty that the American Bobsleds will be 

quicker and more aerodynamic.  
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Wood Bamboo Metal Fiberglass 

Eliud Kipchoge, who holds the world marathon record, donned a 

Vaporfly prototype in October when he ran the first sub-2-hour 

marathon ever. Both independent and Nike-sponsored studies have 

confirmed that the shoes increase athletes’ energetic efficiency by 4% 
or more, which yields significant dividends in marathon-length 

distances.   

Reduced skin friction drag 

23 out of 25 world records in Olympics 

2008 were made by swimmers wearing 

his swimsuit. 

Graph showing improvement pole vaulting records between 1840 and 2012 ed
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SOURCE H  FAMOUS ATHLETES CAUGHT DOPING 

 

 

 

 

 

 

 

 

 

Diego Maradona –  
footballer- ephedrine  

Linford Christie – sprinter 
- Nandrolone 

Marion Jones – sprinter/  

Long jump- THG  

Ben Johnson – sprinter - 

testosterone 

Lance Armstrong – cyclist 
- EPO, testosterone, GH, 
cortisone  

Mary Decker – middle 
distance athlete- 
testosterone  

Carl Lewis – sprinter/ long 
jump- pseudoephedrine  

Tyson Gay – sprinter - 
testosterone  
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