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The drugstore, or chemist's shop, is a 

facility we are accustomed to rely upon, 

especially when we are in trouble with our own 

or others' health. A drugstore is a repository of 

chemical substances, each of them meeting 

high quality standards. Selection of substances 

and of conditions they may be used as drugs is 

left to the medical profession, medical 

researchers and pharmacists. Actual 

preparation, quality control, and proper delivery 

of drugs are chemist's tasks. 

 

Antibiotics 

 

Infectious diseases were a primary cause of death until one century ago. The great 

epidemics, like plague or smallpox, alongside with wars, were the main cause of terror 

for whole populations. Apart from epidemics, people were exposed to many commonly 

present diseases, tuberculosis for instance, that might take a person to death in a short 

time. A large percentage of children were bound not to grow up, but to be killed by some 

infectious disease. 

Introduction of antibiotics changed our attitude towards such diseases, caused by 

microorganisms, especially bacteria. Antibiotics are chemical substances able to kill 

bacteria. They are linked to the name of Alexander Fleming, who isolated a substance 

from molds of the genus Penicillium and called it penicillin (formula in the figure). 

Penicillin was marketed during the Second World War and used to treat infections. Since 

then, many new antibiotics, both natural and synthetic, were found and developed. 

Like all drugs, antibiotics should be used properly and 

under medical guidance. They are active against bacteria only, 

and should not be given for viral diseases. Excessive use of 

antibiotics has led to the formation of resistant strains of 

bacteria, with loss of effectiveness and requirement of new 

antibiotic molecules to overcome such resistance. 

 

Anesthetics and analgesics 

 

In past times, a big problem of any medical treatment was the possible pain the 

patient might incur. Anesthetics have completely changed that picture: if you have a 

toothache, you may wish to undergo extraction as soon as possible, because this will add 

no pain and solve the problem. 

General anesthesia makes advanced surgery possible, with interventions on 

internal organs that may repair or even replace them. Local anesthesia is used for minor 
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interventions, such as dental care or removal of moles and other skin defects, all routine 

procedures with no harm for the patient. 

Analgesics are a different 

category of compounds, used to 

relieve pain occurring from 

sickness or injury. They include a 

lot of widely consumed drugs, like 

headache pills and pills for 

mitigating pain from various 

sources. Analgesics are often 

derivatives of paracetamol and 

similar substances, and are 

reasonably safe. One of the main 

drawbacks is they are purely 

symptomatic, i.e. they alleviate 

pain but do not cure the disease causing the 

pain. Now, pain is often a precious alarm 

signal and prevents us from aggravating an 

existing condition: for instance, if you have 

got a wound in a foot, pain will prevent you 

from walking, and this will prevent infections 

and accelerate healing. Therefore, simply 

eliminating pain is not always the best 

solution. 

Chronic pain is sometimes a serious 

problem. Think, for instance, of an advanced cancer 

patient, who can survive months or years, but is 

suffering from intolerable pain. Analgesics are 

mandatory in such cases, and they can be very 

effective. The standard drug is morphine, a naturally 

occurring substance, with many natural and synthetic 

analogs. In some medical settings there are ethical 

objections to the use of morphine, because it is a 

psychotropic drug, altering the brain function, and 

may be abused by addicted people. So, there is a 

conflict between social risk and patient benefit. 

 

Anticancer drugs 

 

Whereas antibiotics are powerful killers of external infections, it is necessary in 

some cases to kill our own cells, when they represent arm for the whole body. This is the 

case with cancer, where cells grow actively out of control, generating tumour or 

interfering with the body's normal functions and ultimately causing death. 

It is rather easy to find or prepare substances that will kill cells. The big challenge 

is targeting such substances to cancer cells only and letting "good" cells and normal 

metabolism be unaffected as far as possible. 

 

Amputation without anesthetic 
from http://www.chemheritage.org/discover/media/magazine/articles/29-1-

painless-dreams.aspx?page=1 

 

Morphine abuse 
from http://www.narconon.org/ 

drug-abuse/morphine-effects.html 



An enormous development in chemical, 

automated, synthetic processes in the last decades has 

made many new anticancer drugs available, often 

enabling the cure of forms of the desease that were 

previously considered hopeless. Many different classes 

of substances are in use. Platinum compounds (such as 

those in the figure), cyclic molecules similar to DNA 

bases, some alkaloids and other plant metabolites, all have the power of interfering with 

cell replication. This sector is very active and new drugs are being continually developed. 

 

Mechanism of action 

 

Drugs are designed to have a healing effect on illness. How do they achieve such 

a goal? 

Mechanisms of action can be very different from each other. One simple 

mechanism is replacement. If a substance is missing in the organism, administration of 

that substance may solve the problem. 

 Diabetes is a disease due 

to partial or total lack of a 

hormone, insulin. It is cured by 

daily injections of insulin. Note 

that natural human insulin, though 

present in every person, is not 

easily collected. Therefore, 

pharmaceutical insulin is 

engineered with genetically 

modified bacteria. Often, it is also 

chemically modified to make it 

faster or slower, to optimize its 

action when injected. 

Strictly speaking, insulin is 

not a cure, because it does not 

eliminate the defects that caused 

insufficient insulin. It does, 

however, eliminate the symptoms and the consequences of such defects, so millions of 

people can live a healthier, normal life. Several diseases, characterized by hormone 

deficiencies, can be treated in the same framework: thyroid gland deficiency is a classical 

example. 

Different mechanisms are called upon when the drug's goal is killing or 

inactivating living beings, be they bacteria, viruses or cancer. The drug must be a poison, 

with the specific requirement that it must act on the 

target cells only, without damaging the patient. This is 

impossible in practice, so the challenge is maximizing 

the desired effect, while minimizing the unwanted 

ones. 

In the past century, Salvarsan, a compound of 
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arsenic, was widely used as the only efficacious remedy against syphilis, a sexually 

transmitted disease. The toxic properties of arsenic, however, are not so specific, and the 

treated persons suffered from secondary effects. The advent of antibiotics changed this 

picture, making syphilis a readily curable illness, and causing Salvarsan to be abandoned. 

An interesting mechanism for many cytotoxic drugs is the so-called fake key 

effect. The drug molecule resembles some molecule that is necessary for the target cell, 

so it enters its metabolism, but at some point it does not work as expected, and the cell is 

disrupted and killed. 

Sulfanilamide (see figure) is the basis for a class of antibacterial drugs that were 

widely used in the past century, and some are still marketed. Folic acid is a vitamin 

needed by humans: we must consume it with food. 

Bacteria, on the contrary, make up their folic acid, 

starting from para-aminobenzoic acid (PABA). As 

seen in the figure, the structure of sulfanilamide is 

similar to PABA, so bacteria try to use it in the 

synthesis. The resulting product, however, is not the 

desired one, and the bacterium dies for lack of folic acid. The drug is not harmful for us, 

because we don't use this synthetic pathway. 

 

A note of caution 

 

Many modern drugs are highly active substances, and they can produce serious 

harm if not used properly. That's why new drugs must be screened and tested before they 

are allowed in the market. Government agencies, like the American FDA, are very 

conservative in this respect, so it is not unexpected that patients complain for not having 

access to useful new drugs. 

Also drugs that have been 

approved and are in common use may 

be very dangerous. A tragic example is 

thalidomide, that was marketed in 

Germany as a sedative in the 1950's, 

but was later found to be teratogenic, 

i.e. when given to pregnant women, 

made their children phocomelic (with 

shortened limbs) or otherwise 

defective. It is worth noting that the 

molecule is not teratogenic per se, but 

it becomes partially converted in the 

body to its mirror image, that is toxic.  

All drugs may be dangerous if 

not used properly, including the choice 

of drug, doses, timing of administration and interaction with other drugs. No drug, 

including 'over the counter' medicines, should be taken without a medical prescription 

and monitoring by a physician. Never have the attitude "I'll take this drug because it was 

good for a friend of mine". A drug may be good or bad depending on the person and on 

various circumstances. 

 

Phocomelia from thalidomide 
from http://www.broadsheet.ie/tag/thalidomide/ 


