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Antibiotic Resistance In Bacteria

DR CARL WIELAND

Many people believe that bacterial resistance to an-
tibiotics demonstrates at least a simple form of evolu-
tion. There is no doubt that bacteria exposed to antibiot-
ics often develop the ability to live in an environment
which is normally poisonous to them. This does not in-
volve the evolution of complex structureslike eyesor ears,
but many still fed that it is somehow proof of the neo-
Darwinian fish-to-philosopher scenario.

This misconception may be partly due to the fact that
even many science graduates believe that the mechanism
of antibiotic resistance involves the acquisition of new
DNA information by accidental mutations (copying mis-
takesin DNA during reproduction). But resistance does
not normally arise like this.

Loss of control over an enzyme's production can en-
gender antibiotic resistance. Take for instance penicillin
resistance in Staphylococcus bacteria. This requires the
bacterium to have DNA information coding for produc-
tion of a complicated enzyme (penicillinase) which spe-
cificaly destroys penicillin. It is extremely unlikely that
such complex information could arise in a single muta-
tional step, and in fact it does not. Mutation can cause
the loss of control of its production, so much greater
amounts are produced, and a bacterium producing large
quantities of penicillinase will survive when placed in a
solution containing penicillin, whereas those producing
lesser amounts will not. The information for producing
this complicated chemical was, however, already present.

Staphylococcus bacteria
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It took only three years for penicillin resistance to appear
after the widespread introduction of penicillin.*

A mutational loss or defect can cause resistance. For
instance, Mycobacterium tuberculosis, the cause of TB, has
an enzyme which (as well as its other useful functions)
changes the antibiotic isoniazid into a form which destroys
the bacterium. A mutation causes the loss of that enzyme
and helps the pathogen withstand isoniazid.? To give an-
other example: the 4-quinolone antibiotics attack the en-
zyme DNA gyrase inside various bacteria.®> An
informationally insignificant mutation which results in the
substitution of one amino acid by another destroys the en-
zyme/antibiotic interaction.

More commonly, resistance arises through mutational
defects that cause the inactivation of genes which control
transport through the cell membrane. If the antibiotic is
less efficiently taken up, it does not accumulate as readily
to toxic levels.

Antibiotic resistance commonly arises in ways which
have nothing to do with mutation. For instance, in some
microbes the antibacterial chemical, sulphonamide, works
by blocking the ability to synthesize the vitamin folic acid.
If the bacterium acquires new DNA which bypasses the
block to produce this vitamin, then sulphonamide will not
work as well. This pathogen is therefore resistant. The
question is, where did the new DNA come from?

It is now known that bacteria can obtain such DNA
(which can be outside the chromosome, as a so-called
‘plasmid’) from other bacteria which already have this
information. This can happen through infection with bac-
terial viruses, through direct transfer from another bacte-
rium during conjugation ('mating' of bacteria), or even di-
rectly through the cell wall. This acquiring of resistance
from another sourceis clinically very important; notethat it
does not involve the appearance of any new, complex in-
formation which was not already present in the world.

Regardless of the form of resistance, when the popula-
tion is no longer exposed to the poison, the tendency is for
the more efficient, non-resistant types to do better. Thisis
scarcely an 'uphill' change, of the type necessary to even-
tualy produce complex organs and structures.

Interestingly, in most cases of antibiotic resistance, the
resistant types have not somehow 'evolved' in response to
antibiotics, because the resistant types were there before
man began to use the antibiotics. We know this because
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bacteria survive freezing, and there are cultures which have
been thawed out which were frozen before many modern
antibiotics were developed. Some of these bacteria are
already resistant to one or more antibiotics.

In 1988, researchers did autopsies on three of the
Northwest Passage explorers who froze to death in the
Arcticin 1845. Bacteria from their colons were carefully
cultured, and many were already resistant to the most pow-
erful modern antibiotics.”

Evolutionists may speculate that such resistance fac-
tors arose originally by step-by-step mutations, perhaps
as they encountered similar chemicals in some past envi-
ronment. However, as far as observation is concerned,
most cases of antibiotic resistance arising are not the re-
sult of mutation at all. The information is aready there;
selection acts by choosing between the various forms. This
does not create any new information, so does not tell us
anything at all about the evolution of increased complex-
ity.

So-called 'supergerms' in hospitals are not 'super' at
all. What has happened is that the use of antibiotics in
modern hospitals has meant that the only ones surviving
are those which have all the resistance factors. If aperson
gets a serious infection with one of these resistant types,
the infection is not therefore more aggressive than if it was
a non-resistant form of the same bug; it is simply that
doctors are powerless to treat it. In fact, it is generaly a
weaker form of the pathogen.

Many patients are discharged from hospital carrying
such 'supergerms’ on their skin, which resist all attempts
to get rid of them in hospital. However, when the patient
gets home into a ‘dirtier’ environment, they usually rap-
idly disappear, because they are now forced to compete
with ordinary microbes, which are 'stronger’. These other
microbes could not survivein the artificial environment of
the hospital with its arsenal of antibiotics.

Such back-and-forth shifts in bacterial populations in
response to the environment therefore tell us nothing about
how something like a bacterium may have evolved into a
more complex organism. Even though bacteria have been
mutating through millions of generations (equivalent to
many millions of years in more complex animals) since
first discovered, the bacterial types we have today have
not significantly altered since first described by Robert
Koch last century.
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QUOTABLE QUOTES: Darwinism's Forte — Naturalism

"The importance of Darwinian theory does not lie in its predictive strength, for, as
we have seen, the nature of its key explanatory concept, fitness, precludes such
strength. The importance of the theory lies in the freedom it provides biologists to
view natural phenomena as just that, as natural, and not as the creation of an
artificer with designs for natural phenomena.'

— Rosenberg, A., 1985. The Structure of Biological
Science, Cambridge University Press, Cambridge,
England, p. 163.

'Charles Robert Darwin stands among the giants of Western thought because he
convinced a majority of his peersthat all of life shares a single, if complex, history.
He taught us that we can understand life's history in purely naturalistic terms,
without recourse to the supernatural or divine.'

— Eldredge, N., 1986. Time Frames — The Rethinking
of Darwinian Evolution and the Theory of Punctuated
Equilibrium, Heinemann, London, p. 13.
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