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“Watching television, you’d think we lived at bay, in total jeopardy, surrounded on all 

sides by human-seeking germs, shielded against infection and death only by a chemical 

technology that enables us to keep killing them off. We are instructed to spray 

disinfectants everywhere, into the air of our bedrooms and kitchens and with special 

energy into bathrooms, since it is our very own germs that seem the worst kind. We 

explode clouds of aerosol, mixed for good luck with deodorants, into our noses, mouths, 

underarms, and privileged crannies - even into the intimate insides of our telephones. 

We apply potent antibiotics to minor scratches and seal them with plastic. Plastic is the 

new protector; we wrap the already plastic tumblers of hotels in more plastic, and seal 

the toilet seats like state secrets after irradiating them with ultraviolet light. We live in a 

world where the microbes are always trying to get at us, to tear us cell from cell, and we 

only stay alive and whole through diligence and fear. 

We still think of human disease as the work of: an organized, modernized kind of 
demonology, in which the bacteria are the most visible and centrally placed of our 
adversaries. We assume that they must somehow relish what they do. They come 
after us for profit, and there are so many of them that disease seems inevitable, a 
natural part of the human condition; if we succeed in eliminating one kind of disease 
there will always be a new one at hand, waiting to take its place. 
 
These are paranoid delusions on a societal scale, explainable in part by our need for 
enemies, and in part by our memory of what things used to be like. Until a few decades 
ago, bacteria were a genuine household threat, and although most of us survived them, 
we were always aware of the nearness of death. We moved, with our families, in and 
out of death. We had lobar pneumonia, meningococcal meningitis, streptococcal 
infections, diphtheria, endocarditis, enteric fevers, various septicemias, syphilis, and, 
always, everywhere, tuberculosis. Most of these have now left most of us, thanks to 
antibiotics, plumbing, civilization, and money, but we remember. 
 
In real life, however, even in our worst circumstances we have always been a relatively 
minor interest of the vast microbial world. Pathogenicity is not the rule. Indeed, it occurs 
so infrequently and involves such a relatively small number of species, considering the 
huge population of bacteria on the earth, that it has a freakish aspect. Disease usually 
results from inconclusive negotiations for symbiosis, an overstepping of the line by one 
side or the other, a biologic misinterpretation of borders. 
 
Some bacteria are only harmful to us when they make exotoxins, and they only do this 
when they are, in a sense, diseased 
themselves. The toxins of diphtheria bacilli and streptococci are produced when the 
organisms have been infected by 
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bacteriophage; it is the virus that provides the code for toxin. Uninfected bacteria are 
uninformed. When we catch diphtheria 
it is a virus infection, but not of us. Our involvement is not that of an adversary in a 
straightforward game, but more like 
blundering into someone else's accident. I can think of a few microorganisms, possibly 
the tubercle bacillus, the syphilis spirochete, the malarial parasite, and a few 
others, that have a selective advantage in their ability to infect human beings, but there 
is nothing to be gained, in an 
evolutionary sense, by the capacity to cause illness or death. Pathogenicity may be 
something of a disadvantage for most 
microbes, carrying lethal risks more frightening to them than to us. The man who 
catches a meningococcus is in considerably 
less danger for his life, even without chemotherapy, than meningococci with the bad 
luck to catch a man. Most meningococci 
have the sense to stay out on the surface, in the rhinopharynx. During epidemics this is 
where they are to be found in the 
majority of the host population, and it generally goes well. It is only in the unaccountable 
minority, the "cases," that the line is 
crossed, and then there is the devil to pay on both sides, but most of all for the 
meningococci. 
Staphylococci live all over us, and seem to have adapted to conditions in our skin that 
are uncongenial to most other bacteria. 
When you count them up, and us, it is remarkable how little trouble we have with the 
relation. Only a few of us are plagued 
by boils, and we can blame a large part of the destruction of tissues on the zeal of our 
own leukocytes. Hemolytic streptococci 
are among our closest intimates, even to the extent of sharing antigens with the 
membranes of our muscle cells; it is our 
reaction to their presence, in the form of rheumatic fever, that gets us into trouble. We 
can carry brucella for long periods in 
the cells of our reticuloendotheiial system without any awareness of their existence; 
then cyclically, for reasons not 
understood but probably related to immunologic reactions on our part, we sense them, 
and the reaction of sensing is the 
clinical disease. 
Most bacteria are totally preoccupied with brewing, altering the configurations of organic 
molecules so that they become 
usable for the energy needs of other forms of life. They are, by and large, indispensable 
to each other, living in interdependent 
communities in the soil or sea. Some have become symbionts in more specialized, local 
relations, living as working parts in 
the tissues of higher organisms. The root nodules of legumes would have neither form 
nor function without the masses of 
rhizobial bacteria swarming into root hairs, incorporating themselves with such intimacy 
that only an electron microscope can 



detect which membranes are bacterial and which plant. Insects have colonies of 
bacteria, the mycetocytes, living in them like 
little glands, doing heaven knows what but being essential. The microaoras of animal 
intestinal tracts are part of the 
nutritional system. And then, of course, there are the mitochondria and chloroplasts, 
permanent residents in everything. 
The microorganisms that seem to have it in for us in the worst way--the ones that really 
appear to wish us ill--turn out on 
close examination to be rather more like bystanders, strays, strangers in from the cold. 
They will invade and replicate if given 
the chance, and some of them will get into our deepest tissues and set forth in the 
blood, but it is our response to their 
presence that makes the disease. Our arsenals for fighting off bacteria are so powerful, 
and involve so many different defense 
mechanisms, that we are in more danger from them than from the invaders. We live in 
the midst of explosive devices; we are 
mined. 


