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“I just swam 3500 meters, its 8 AM, all I had for breakfast was a Pop Tart, and I'm supposed to make it 
through this class without falling asleep”…thought Jim Spitz, an elite long-distance college swimmer, as he 
took his seat in Dr. Armstrong’s Physiology class. 
 
“Good morning everyone!” announced an enthusiastic Dr. Armstrong as he entered the lecture hall. 
 
“He’s always way to chipper for this early in the morning…today’s class better be interesting because I’m 
not long for this world”, thought Jim, as his head slipped between his arms folded on the desk in front of 
him. 
 
“Today we are going to discuss some of the natural and artificial methods that athletes have used to 
enhance their performance.” began Dr. Armstrong. 
 
Jim’s head popped up from the desk as his interest was suddenly peaked.  He’d been a swimmer for the 
college team for 2 years and had developed into one of the fastest long-distance swimmers in the country.  
Jim had always credited his swimming success to long, hard hours of training, and was proud that he had 
become such a prolific swimmer through “natural” means.  Although he had been approached a number of 
times by other swimmers encouraging him to try performance enhancing drugs, he’d never actually used 
any, but he’d read a little about them.   Jim straightened up, and hoping the professor wouldn’t notice that 
he’d been dozing in class again.  He took out his pen and notebook and began taking notes… 
 
Dr. Armstrong continued, “Ergogenic aids are substances or devices that enhance energy production, use 
and recovery thereby providing athletes with a competitive advantage.  These aids are nothing new to 
competitive sports.  The ancient Greek athletes ate hallucinogenic mushrooms, and the Roman gladiators 
used stimulants to prevent fatigue.  During the 19th century stimulants such as strychnine, cocaine and 
caffeine received widespread use by athletes.  The 20th and 21st centuries have seen the abuse of 
stimulants such as amphetamines and ephedrine along with the use anabolic steroids and growth 
hormones to increase muscle mass.  Perhaps you’ve all heard of the recent allegations of widespread 
steroid abuse in baseball?  Another practice, which has recently received attention in endurance sports 
such as cycling and track, was developed as a result of a series of studies on the effects of low oxygen 
levels and altitude induced anemia on metabolic efficiency.   These studies were initiated after it was 
observed that athletes’ performance in the 1968 Olympic Games, held at high altitude in Mexico, was 
significantly impaired.  The result of these studies was the development of new training methods that claim 
to enhance performance by ‘boosting’ aerobic capacity.  Unfortunately, these studies also led to the 
development of a new type of ergogenic aid known as blood doping.  This practice increases erythrocyte 
count through re-infusion or transfusion of blood or the use of synthetic hormone known as recombinant 
erythropoietin or rEPO.   In fact, Dr. Jacques Rogge, President of the International Olympic Committee 
(IOC) at the 2002 Salt Lake City winter games claimed  “…doping is the greatest danger threatening sport 
and is a direct attack on the health of athletes…I call upon the whole community to wake up to this terrible 
danger and do everything possible to protect athletes.…”.” 
 
Jim’s hand immediately went up. 
 



“Yes Jim, what’s your question?” said Dr. Armstrong pleased that someone was taking an interest in his 
lecture this morning. 
 
“Is this going to be on the test?” whined Jim with a big grin on his face.  “Just kidding Dr. A!” 
 
Jim became serious and continued with his real question proud that he actually knew something about 
today’s topic, “I don’t see what all the big deal is about this blood doping.  From what I’ve heard, there are 
lots of ways to increase red blood cell production besides blood doping.  I’ve read that training at high 
altitude or sleeping in an altitude chamber will do the trick.  In fact, I hear that Lance Armstrong regularly  
slept in an altitude chamber, and he advocates it as a completely safe way to increase aerobic capacity.”  
Jim paused remembering that his swim coach always talked about increasing aerobic capacity, but he 
wasn’t exactly sure what it meant.  He continued, “If you can do it in an artificial altitude chamber, what’s 
wrong with doing it artificially by blood doping?  Besides, how could taking a little extra of something that 
the body produces naturally be dangerous?   
 
“Wow Jim, that was quite a flurry of questions.  You seem to know something about this topic!” responded 
Dr. Armstrong. 
 
Jim scrunched back down in his seat a bit embarrassed by his over-exuberance, but still anxious to have 
his questions answered… 
 
“What are your thoughts on these topics class?” 
________________________________________________________________________ 
 
Begin by identifying some learning issues that you would need to explore in order to answer the questions 
Jim posed above.  Start by identifying terms that you do not understand.  Then identify relevant biological 
learning issues.  That is, basic biological concepts you would need to understand in order to answer Jim’s 
questions.   
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