
Pharm-ecology: A New Viewpoint in Medicine 

For years, scientists have known that evolution is easily observable under their microscopes – and that 

it’s happening right under our noses. The question now is: what can scientists do with this information? 

Observable evolution started with the discovery of the antibacterial properties of a mold known as 

Penicillium notatum. The development of penicillin from the mold in the 1940s had a revolutionary 

impact on medicine. Penicillin interferes with a bacterium’s ability to form a cell wall and divide; without 

its means of reproduction, the infection is quickly killed off. Scientists found penicillin to work effectively 

against several different forms of bacteria, leading to its widespread use, first on soldiers during World 

War II, and then on the rest of the population. Its great applicability caused it to become known as a 

“wonder drug.” 

However, some bacteria, as a result of minute differences, were able to withstand the powerful effects 

of penicillin. The bacteria that survived multiplied into new forms. Within just a few years, strains of 

bugs that could resist the penicillin began to appear. As soon as scientists discovered the problem, they 

began working on developing antibiotics that could cure the new diseases, such as methicillin. But once 

again, evolution did its thing, and the bacteria adapted: in recent years, a methicillin-resistant strain, 

MRSA, has been a threat to populations worldwide, especially those in hospitals, nursing homes, and 

prisons.  

This phenomenon occurs throughout many different types of bacteria and antibiotics, and is a concern 

for scientists and drug developers today. Of special attention is the misuse of pharmaceuticals. 

Everywhere patients are warned against the unnecessary use of their medications, and doctors instruct 

them to completely finish their prescriptions to prevent the spread of resistant bacteria. 

This is evolution at work, and scientists clearly understand its role in bacterial infections. Individuals 

throughout species have minor differences between them that make some more susceptible to nature’s 

forces. Others contribute to the survival of the individual, and are thus more successful for the 

propagation of the species. Over time, natural selection allows the successful traits to be passed on to 

subsequent generations, and new species are born. In the case of bacteria, antibiotics play the role of 

nature, and the successful traits are ones that resist the antibiotics. The surviving bacteria multiply and 

create new strains of resistant diseases. Scientists are aware of how resistant forms occur, hence the 

antibiotic warnings and the effort to slow the creation of resistant bacteria. 

If an understanding of evolution can be applied to this area of medicine, some scientists are wondering: 

why not apply it to others? Mark A. Johnson and Raymond J. Winquist have done just that in their recent 

study of the effects of island biogeography on microbes; their interest lies in the unexpected link 

between microbial evolution and Crohn’s disease. Crohn’s disease is an autoimmune disorder which 

causes the gastrointestinal tract to become chronically inflamed, the cause of which is unknown. One 

factor seems to be the overreaction of the body to normal and healthy bacteria that live in the gut and 

intestines. Rather than diminishing the importance of the gut biota by considering them simply a part of 

the human organ system, Johnson and Winquist argue that when treating Crohn’s disease, they should 

be seen as “evolutionary self-interested species” and humans as their habitat.  



Habitats play a decisive role in evolution. All organisms have the instinct to colonize “spatially separate 

but ecologically similar habitats,” as Johnson and Winquist put it. Spreading over a large distance 

diversifies the species and builds resistance to extinction. However, this instinct is impeded when the 

species reaches a geographically isolated habitat. The species, having arrived at the isolated location by 

chance, find that further dispersion is unlikely to yield another ecologically similar environment. In fact, 

attempts to spread out may result in the demise of the offspring, such as in water around an island, and 

energy wasted. Thus, mutations that cause the species to reproduce close together become 

advantageous. It follows that, if dispersion results in diversity, isolated environments give rise to less 

diverse species. 

Johnson and Winquist use this viewpoint when studying intestinal bacteria in humans and question the 

effect of sanitation and antibacterial cleansers on the bacteria’s habitats. Historically, gut biota were 

once able to pass fairly easily between humans, in the same way that other microbes do – through the 

air, touch and interaction, or the birthing process, for example. Most of the bacteria were beneficial, 

and humans and the bacteria enjoyed a mutualistic relationship. However, the desire to avoid the 

spread of harmful bacteria drove us to develop antibacterial hand wash, disinfectants, and detergents. 

Human bodies, which were once separate but linked habitats for gut bacteria, are now isolated 

environments. The space between habitats has been made more inhospitable for bacteria, good and 

bad. 

Johnson and Winquist propose that the relative isolation of the habitats of gut bacteria has had the 

same effects that it does in nature. Evolutionary theory predicts that the bacteria would have evolved 

into mutant forms designed to reduce dispersion. The authors cite the recently discovered “adherent 

invasive E. coli” as an example of these new forms of mutant intestinal bacteria. An adherent invasive E. 

coli bacterium can attach itself to the wall of the intestine as well as invade the walls of the intestinal 

cells themselves. This strain of gut microbiota has been indicted by other scientists as a factor in Crohn’s 

disease. In addition, Johnson and Winquist note that patients with Crohn’s disease have been found to 

have less diverse gut biota than healthy individuals, an effect of isolation seen in species throughout 

nature. If they are correct, researchers will have to look at treating Crohn’s disease in a whole new way, 

rather than the current method of simply alleviating symptoms. 

Johnson and Winquist indicate that targeting adherent invasive E. coli directly, in addition to the 

introduction of probiotics (good bacteria) to encourage diversity, is an approach worth considering. If 

this method to treating Crohn’s disease is successful, it opens up new implications about the future of 

pharmacology. The body should be looked at as an ecosystem, the authors say, with scientists affecting 

change with specificity and selectivity – a direction they label as “pharm-ecology.” The question will be 

whether this viewpoint can be applied to other areas of medicine, such as the treatment of bacterial 

infections. Medical researchers are concerned about the rapid development of stronger forms of 

bacteria and the challenge to endlessly develop new antibiotics to conquer them. Studies into a new 

treatment of Crohn’s disease may open up the field to exploring the possibility of “pharm-ecology” in 

eliminating other frightening diseases threatening the world today. 


