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Penicillin, an antibiotic drug produced by the mould Penicillium, is 
probably the most important drug ever invented. Before it became 
generally available, around 1946, most people died of bacterial infec
tions, some of the infections acquired in the most trivial way. The 
first person to be treated with penicillin was an Oxford policeman, 
Albert Alexander. He had scratched himself while pruning his roses, 
the wound had turned septic and he was near to death. Although 
the effect of treatment was dramatic he relapsed and died when the 
supply of penicillin became exhausted. When information on peni
cillin was passed to the Americans they soon devised fermentation 
techniques for making penicillin on a large scale and it became gen
erally available to the fighting forces by the time of the D-Day land
ings, quickly restoring wounded soldiers to the frontline. Although 
penicillin is now produced using the most sophisticated technology, 
it is, in essence, a herbal remedy. It has been made in the labora
tory but only with great difficulty. What chemists find so difficult 
the humble Penicillium mould manages with the greatest of ease. 

The successes and triumphs of penicillin have, in recent time, 
been overshadowed by the emergence of penicillin-resistant bacteria; 
that is, bacteria which were once killed by penicillin but are no 
longer. MRSA (methicillin-resistant Staphylococcus aureus) is the most 
famous but there are others. The tabloid press assures us that the 
problem would be solved by the re-installation of old-fashioned hos
pital matrons. Hardly. There is confusion between the emergence 
of resistant bacteria and their spread within the hospital environ
ment. The spread may well be a question of hygiene and perhaps 
closer supervision of the cleaning staff would help but one hopes 
that matrons have better things to do. Possibly nurses do not wash 
their hands frequently enough but excessive washing is very bad for 
the skin. Probably hospital visitors are not as clean as they used to 
be and how many children now always wash their hands before sit
ting down to a meal? 
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The reason why there are penicillin-resistant bacteria is that bac
teria can mutate and overcome the antibacterial action of penicillin. 
This happens because of over- or sloppy prescribing, the use of peni
cillin as a growth promoter in the poultry business and through 
Nature's drive to survive, even if you are only a bacterium. It seems 
that bacteria don't like being killed by penicillin. To combat antibiotic
resistant bacteria we need, as well as cleaner hospitals, a new generation 
of antibiotics. Penicillin is quite old for a drug. Pharmaceutical com
panies are reluctant to work on new antibiotics because of the fright
eningly high cost of developing a new drug (about 800 million US 
dollars). This cost, as well as the cost of manufacturing, has to be 
recovered in the short time before another generation of resistant 
bacteria emerges. 

Another valuable drug now lost to medicine is the antimalarial 
drug chloroquine. At one time this drug was seen as a highly suc
cessful weapon in the fight against the tropic's biggest killer. In the 
1970s its power began to diminish and now it has only limited use. 
It seems probable that, in rural Africa and possibly elsewhere, sets 
of chloroquine tablets were given by health workers to patients who, 
on feeling better after taking half the dose, sold the rest of the tablets 
to others. The consequence of this was that none of the sufferers 
cleared the body of all the malarial parasites and, in general, those 
most resistant to chloroquine were the ones left behind. This may not 
be the whole story but it is part of what happened. Gradually a strain 
of malarial parasite unaffected by chloroquine emerged by a process 
of selective breeding and this is the form of the parasite wreaking 
havoc in Africa now. The demise of chloroquine illustrates the impor
tant principle that supplying drugs alone is not enough. They have 
to be taken in a way that conforms exactly with the pharmaceutical 
company's instructions. If the instructions are not adhered to, then 
not only will the patient's recovery be affected but resistance will, 
sooner or later, appear. Some African countries have essentially no 
medical infrastructure at all and freely distributing, say, antiretrovi
ral drugs for the control of HIV/ AIDS could do far more harm 
than good. Because of the publicity surrounding the supposed high 
cost of antiretroviral drugs it is sometimes assumed that the expense 
of drugs is the biggest problem in the control of HIV/ AIDS, but 
this is not the case. Poverty, lack of access to clean water, ignorance, 
corruption, civil war, denial and the absence of health workers are 
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all as important as drug costs. But, whatever is done to help Africa, 
action must be so controlled that the emergence of drug resistance 
is not even a possibility. Drug treatment under supervision is essential. 

As is well known, the new antimalarial drug qinghaosu or arte
misinin has come from traditional Chinese herbal medicine. It is 
very disturbing to read that in some parts of Asia it is being sold 
over the counter in pharmacies and used as a prophylactic, a situation 
that could easily lead to drug resistance. Qjnghaosu is too precious 
a discovery to squander in this way. In the GlaxoSmithKline anti
malarial drug distributed in Africa by the World Health Organisation 
there are three components (combination therapy), one of which is a 
qinghaosu derivative. If one component of the drug does not kill the 
parasite one of the others will. Combination therapy and strict adher
ence to a drug protocol are essential in the fight to bring health to 
the Developing World. Any country that compromises is in serious 
breach of its responsibilities. 

Although we do not fully understand Asian herbal medicine in 
terms of western pharmacological principles, there may be an impor
tant lesson to be learned from it. Many medicinal herbs contain not 
only one active substance but several. For example, garlic produces 
at least five antithrombotic substances and there is plenty of evi
dence that the use of garlic is beneficial for cardiovascular health. 
Maybe the five active ingredients in garlic are an example of com
bination therapy. There is wisdom in Asian medicine that the drug 
regimens of western medicine should emulate. 
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