
the latter argument has considerable 
merit, there is little evidence that surveil- 
lance and audit of antibiotic use has 
corrected physicians' prescribing habits 
or their well-documented abuse of antibi- 
otics. Misuse or abuse of antibiotics has 
contributed to the high incidence of mi- 
crobial resistance in infections acquired 
both in and out of the hospital and re- 
quires further development of new com- 
pounds able to eradicate organisms with 
seemingly more sophisticated mecha- 
nisms of resistance. 

JOHN A. WASHINGTON I1 
Mayo Clinic, 
Rochester, Minnesota 55905 

Bacterial Adherence 

Adhesion and Microorganism Pathogenicity. 
Papers from a symposium, London, May 
1980. Pitman, London, 1981 (U.S. distributor, 
Medical Education Administration, Ciba 
Pharmaceutical Company, Summit, N.J.). x,  
346 pp., illus. $35. Ciba Foundation Sympo- 
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In essentially any environment where 
both microorganisms and solid surfaces 
occur, some of the microbes will attach 
to the surface and may subsequently 
proliferate and colonize it. This phenom- 
enon has interesting, and frequently seri- 
ous, implications in a wide range of 
habitats, including natural waters, soil, 
industrial containers and pipelines, and 
plant and animal hosts. This book of 
symposium proceedings deals specifical- 
ly with the role of attachment of microbi- 
al pathogens in disease but should be 
fascinating reading for anyone interested 
in microbial attachment to surfaces. 

The papers are roughly organized into 
three groups. The first group deals with 
mechanisms of microbial adhesion and 
includes papers on the attachment of 
mycoplasmas to inert surfaces and eu- 
karyotic cells, of amoebae to eukaryotic 
cells, of bacteria to mucosal surfaces and 
cell-surface sugars, and of viruses to 
plant protoplasts. The second group 
deals with the pertinent question of 
whether adhesion is a dominant factor in 
pathogenicity, and the significance of 
adhesion to the pathogenicity of Esche- 
richia coli, Neisseria gonorrhoeae, ma- 
laria merozoites, and chlamydiae (obli- 
gate intracellular parasites) is discussed. 
The third group deals with the ways in 
which disease may be prevented by in- 
hibiting microbial adhesion and includes 
papers on aspects of the molecular basis 
for adhesion, such as the surface glyco- 
proteins of myxoviruses and paramyxo- 

viruses and the effects of glycoprotein 
synthesis or sublethal concentrations of 
antibiotics on bacterial adhesion. The 
main facts of these papers are then sum- 
marized in a table. 

For the most part the papers are of 
excellent quality, but the real strength of 
the book lies in the discussions that 
follow each paper and in the general 
discussions of the use of glycolipids in 
receptor assays, streptococcal adher- 
ence, terminology, the nature of recep- 
tors, other factors affecting adhesion, the 
relevance of models, and clinical impli- 
cations. The interchange between partic- 
ipants not only clarifies the answers to 
questions but also defines subjects for 
future research. For example, concern- 
ing the attachment of streptococci to 
eukaryotic cells, one participant refers to 
evidence suggesting that lipid moieties of 
lipoteichoic acid of streptococci are 
available for interaction and hypothe- 
sizes that the lipoteichoic acid is bound 
to bacterial surface proteins by hydrogen 
bonds, thus allowing the lipid ends to flip 
open as a host membrane approaches 
and to interact with receptor sites. Such 
a hypothesis could also help to explain a 
number of hydrophobic interactions that 
have been observed between apparently 
hydrophilic bacteria and hydrophobic 
surfaces in a range of habitats other than 
animal hosts. However, none of the oth- 
er participants can provide theoretical or 
experimental support for the hypothesis, 
which only provokes further questions. 
Other stimulating questions touched on 
in the papers and explored during the 
discussions are whether there are exam- 
ples of mixed bacterial infections where 
one species promotes or inhibits adhe- 
sion of another and whether adhesive- 
ness could be a disadvantage to the 
pathogen by increasing its potential for 
interaction with phagocytic cells. 

MADILYN M. FLETCHER 
Department of Environmental Sciences, 
University of Warwick, 
Coventry CV4 7AL, England 
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