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Have Antibiotics Lost their Edge


For over fifty years now antibiotics have been a powerful and effective drug used against the bacteria that cause infectious diseases.  It was less than two decades ago that the U.S. Surgeon General announced it was time to "close the book on infectious diseases" (Schmidt 70).  But as the public relished in their triumph, a silent revolution of bacterial diseases with resistance to commonly used antibiotics were emerging.

The growing use of antibiotics to prevent infection has apparently been the principle reason for the rapid and indeed alarming increase in the prescribing of these drugs during the last few years.  Some physicians justify this use on the basis that the risk is slight, the cost to the patient is usually not great, and the patient is pleased to see that his physician is doing something for him - and this is not likely to turn to another physician.  Evidence does not support such a belief.  The best thing that might be said about the prophylactic use of antibiotics is that in most instances it is not clinically justifiable.  It presents needless risks and causes unnecessary expense.  At the worst it may be fatal for the patient. 

(Lappe 90)

Now that the public and medical profession have been made aware of their years of complacency, it is time to understand how antibiotic resistance began, the effects resistance has had on the public, and what can be done to put a halt to the viscous cycle of creating resistant bacteria.  Is it possible that mankind is loosing the drug arsenal against bacteria and creating an Andromeda Strain that will wipe out all mankind?


It was in 1928 that Alexander Flemming discovered penicillin from his laboratory at St. Mary's Hospital in London.  While on vacation, a spore floated into his lab and landed on a incubating petri dish.  When Flemming returned, he noticed that the staphylococcus colonies in the petri-dish that the spore had landed on were undergoing destruction.  It was at this point he named the mold penicillin.  However, Alexander Flemming did not publish any information on penicillin until 1931.  Even after his publication and writings on the practical uses of penicillin, the public believed it had no practical value.  Finally, pharmaceutical companies and the government leaped onto his discovery and learned how to stabilize and utilize penicillin during World War II.  It was from that point on that penicillin became an irreplaceable weapon in the war against microbes.


In the same way it is important to know when antibiotics began, it is also important to know how they work against the bacteria that invade the human body.  Antibiotics can be divided into groups based on how they interfere with the microbe's ability to hold itself together, or make duplicate versions of itself.  The penicillin molecule prevents bacteria from making cell walls, which is a common requirement of the organisms that cause infections.  Without the support of the cell wall, most bacteria break open and die, or collapse into a heap.  There are a few varieties of bacteria that can survive without the cell wall, but rarely reproduce to create further harm.  Because human cells do not use the same materials to build their cell walls, penicillins are non toxic to humans at the recommended dosage.


Even with the understanding of the biological process of how antibiotics work, much of the medical field has blatantly misused antibiotics and ignored the warning signs of antibiotic resistant diseases.  Doctors have been prescribing antibiotics for inappropriate uses for years.  "Since the 1970's, various studies have concluded that 50 to 60 percent of all outpatient prescriptions are inappropriate.  Other studies have found that seven in 10 Americans receive antibiotics when they seek treatment for a common cold" (Cowley 50).  Most doctors continue this practice because they know most Americans like quick fixes and will look for another doctor if they feel they are not getting immediate satisfaction.  Another culprit is the insurance companies that fail to cover bacterial test which are necessary for appropriate diagnosis and prescribing of medications.  And, of course, there are the patients, that even with the correct antibiotic prescription, will fail to take the medication as prescribed.  Many patients stop taking their medication just when they start feeling better, which leaves the strong bacteria to survive.  Even though doctors misuse and over prescribe antibiotics, no doctor can touch the American farmer.  Farm animals receive many times more antibiotics than people do.  Farmers use them to prevent infection, but their main use is to make cows, hogs, and chickens grow faster from each pound of feed.  Just as they do in their human counterparts, resistant strains of bacteria emerge and remain in the animal's flesh all the way to the market, where if not cooked properly, may cause illness or even death in the unsuspecting consumer.  "At least 500 people in the United States die annually from microbes present in the meat and poultry; among them were the three children who ate E. coli-infested hamburger at Jack-in-the-box restaurant last year.  An additional 6.5 million people fall ill" (Begley 48).


Although it is quite clear how microbes resistance developed, it is not quite as clear as to how microbes survive.  Microbes have inhabited the earth much longer than humans, so it should not be surprising that they are masters at surviving.  "The creatures replicate as often as once every 20 minutes, a rate at which a single microbe can produce ten million to 20 million offspring in a day" (Bylinsky 74).  This rate of replication results in resistant strains of bacteria that crop up quickly.  What is even more alarming is the discovery that bacteria of different species often share resistance mechanisms with one another.  This process takes place by the bacteria exchanging tiny round genetic structures called plasmids or even smaller bits of DNA called transposons.  When this process occurs and a microbe obtains the ability to resist one antibiotic, it can often resist six or seven other to which it has never been exposed.


As a result of microbes ability to develop resistance and survive, many old diseases, that were once thought to be stamped out, are once again on the rise.  "For years now, tuberculosis has been a treatable condition, but due to the bacteria that are becoming resistant to antibiotics, TB is now a modern day epidemic and the number one infectious killer in the world" (Lappe 54).  Regular contact with and individual infected with TB will increase the possibility of transmission.  Many people who live in cities and ride buses and subways breathe in the agent that causes TB, but may never develop the disease.  About half the cases of  TB reported respond to antibiotics.  The bacteria that cause such diseases as influenza, malaria, pneumonia, meningitis, and gonorrhea have all developed resistance to the antibiotics that once cured the diseases.  Another condition known as septicemia, is one of the most dangerous infections on the rise.  It usually strikes hospital patients or patients who are seriously ill or just had surgery.  Some bacteria of this species is now immune to all antibiotics and often there is no treatment.  One of the scariest diseases that has cropped up in the past decade is the Streptococcus A infection, which has been around for years but has emerged in a more potent, less treatable form.  This new strain of flesh eating Strep A is the bacteria that causes the common strep throat infection, but now causes more serious infections, and is contracted by inhaling or through an open wound.  The people who are most at risk are those with a weakened immune system or have diseases such as diabetes or wounds and bruises on their body.


Due to the increase in the number of antibiotic resistant microbes, there is an increased endangerment and concern for public health.  The increase in the number of child care center in the U.S. creates a broad route for the transmission of infectious diseases.  The children in child care centers are more likely to contract bugs than the children who stay at home.  Many of these children contract the bug that causes middle ear infections, which has also developed resistance to penicillin, and many of these children must be hospitalized.  Unfortunately, being placed in the hospital puts a patient at risk for other bacterial infections that thrive in the hospital setting.  According to Gene Bylinsky in his article “The New Fight Against Killer Microbes,” "About two million patients, or 5% of those hospitalized in the U.S. each years, get bacterial infections; up to 60% of those infections involve drug resistant strains.  In some intensive care units, the odds of acquiring a bacterial infection are as high as seven in ten" (74).  Generally, where people congregate, microbes will also.  People in cities who ride buses and subways daily are increasing their risk of contracting diseases from airborne bacteria.  Not only are the people who live in cities at an increased risk, but so are the people who travel in jets.  The air in the cabin of a jet is unfiltered and circulates many time during the course of the flight, which make a perfect environment for the transmission of airborne bacteria.


Because of the increase in danger to the public, it is important to find an effective solution to antibiotic resistance.  Currently there are many new antibiotic innovations on the horizon.  One that is currently in the forefront of medical technology is a steroid like substance called magainins, which is a naturally occurring broad spectrum antibiotic found in African clawed frog's skin and dogfish sharks.  Magainins kill not only bacteria but also fungi, protozoa, and some cancer cells.  Researchers have successfully used magainins to treat infections in lab animals.  Researchers are currently doing test trials on patients infected with diabetic foot ulcers and if the results prove effective the drug could be on the market in just a few years.  Another exciting innovation is genetic engineering.  Scientists have discovered five genes in bacterial DNA that serve as an alarm system for microbes.  When a microbe encounters an antibiotic, the cluster goes off triggering other genes that start making protective proteins.  Using genetic engineering scientists are making drugs to silence the microbe alarm system.  It is hopeful that genes can be decoded and the metabolic pathway can be discovered, which will be a whole new way of killing disease causing bacteria.


Once new antibiotics have been discovered, a national priority should be made to designate some antibiotics for emergency use only.  This could be done by designating a committee to be the arbitrator of when and where antibiotics should be used.  By keeping certain antibiotics out of main stream use, it would ensure that when they are used, most of the microbes would be sensitive to the effects of the antibiotic.  And just as there should be a committee to govern when and where antibiotics are used, there should also be peer review committees that should oversee and ensure that physicians are prescribing and dispensing antibiotics appropriately, which should include appropriate laboratory test to confirm a diagnosis.  An agency should also be setup to oversee that farmers use antibiotics on livestock for therapeutic reasons only, which would help to minimize any resistance that could develop from the consumption of meat, poultry, and milk.


Just as it is important to regulate the usage of antibiotics, it is also important to educate physicians, pharmacists, and patients.  American physicians and pharmacists do not receive enough education and training in microbiology, bacteriology, and immunology.  Most American medical schools offer these courses as electives, as if infectious diseases are something of the past.  As a result, most physicians and pharmacists graduate unaware of even the basic concepts of infection control.  It is vitally important that stricter regulation of physicians and pharmacists education are mandated.  Otherwise, all the hard work of discovering and controlling distribution of antibiotics will be lost to the ignorance of the individuals prescribing antibiotics.  Let it not be forgotten that patient education is also desperately needed.  Many patients fail to use drugs as prescribed and stop taking antibiotics just when they start to feel better, leaving the stronger microbes to survive and spread disease through communities.  Besides stopping the treatment early, some patients save the unused drugs to take later or give to friends, which results in widespread resistance.


However, mankind will have to change the way they have used the precious gift of antibiotics.  From the advent of penicillin in 1928 by Alexander Flemming, mankind has reaped the benefits of penicillin for many years but has blatantly ignored the natural evolutionary process that takes place among all living organisms.  It is only now that researchers are starting to realize that the years of indiscriminate antibiotic use is taking a toll on the human race.  With the resurgence of old diseases that have developed new resistance to previously used antibiotics, the medical community has begun to realize the need to develop new forms of antibiotics, regulate there distribution more closely, and educate the medical profession, as well as the public on proper usage of antibiotics.  Disease is an ongoing battle that the human race cannot expect a victory over.  Instead, if mankind expects to survive as long as microbes have, it must constantly stay one step ahead of the invisible enemy.
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