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Microbes are all around
us, most of them harmless,
but what can we do to
protect ourselves from
pathogens that might
threaten us in the home?

Should we eat a'peck of
muck ' to  boost  our  immune
system? Hugh Pennington
thinks not in an overview of
the risks posed by microbes
in our domestic environment
on p,62. Down in the
kitchen, hygiene is vi tal to
avoid food poisoning, but is
it really necessaryto use
antimicrobial products?
Charles Penn and Anthony
Hil ton (p,64) argue that
they might do more harm
than good. And that water
coming f rom the tap, is i t
safe to drink? ls global clean
water attainable? On p, 78
Peter Wyn-Jones explores
the issrres nast. nre.sent and
f uture.

Wearing contact lenses can
be a hazardous business, as
Simon Kilvington descrrbes
on p. 66, for inadequate
cleanl iness may lead to
n a c t r r  a r r a  i n { a n i i n n c

lmmunization is an essential
tool in protecting the
populat ion, part icularly the
young and the elderly,
agai nst l i fe threatening
infections, Liz Mil ler (p. 70)
describes cu rrent practice
in chi ldhood vacci nation,

Phil ip Minor explains the
problems of developing
newvaccines on p,74 and

Should we think twice
before stroking a dog or
cat? G. Suresh Kumar and
Huw Smith (p.Ba) assess
the r isks to our health f  rom
a whole range of parasites
transmitted by domestic
pets,

These articles appear in
addit ion to al l the regular
features and reports of
S n n i a * v  a n i i v i l i o c

Erratum
The Editors apologize for an
error in the February 20OO
issue of M icrobiology Today
(Yol.27,part 1). In the article
entitled Fitto eat? Food
scares and safefood
prodcution byTom J,
Humphrey, Karen L. Mattick
& FriedaJorgensen, pp.
1 O- 1 2, the legend to Fig. 1
is incorrect.

Recent tren ds in Sal m o n el I a
(red) and Campylobacter
(green) infect ion in England
and Wales

should read

Recent tren ds in Sal m o n el I a
(green) and Cam pylobacter
(red) infect ion in England
and Wales
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Are you a keen
photographer?

Do you have any
good images of
micro-organisms,
scientists at work,

lood,farming, the
environment, industry
biotechnology or
academia?

lf so, why not
enter our new
competition? Entries
may be used in
M icrobiology Today,
perhaps even on
the cover, or in
SG M educational
resources.

Each enrry must be
submirred in rhe form ofa
I abel led rransparency and
phorograph, black a whi te
or colour, accompanied
by a separate A.4 sheer
contai n i ng a descriprive
legend and the ful l  r i r le,
name, posirion, address
and contacr relephone/
emai I i nformarion of the
entran t.

Entries will be rerained by
the Sociery and enrranrs
will be required ro sign a
form giving permission [or
use of rhe phorographs in
Sociery publ icarions and
on the website ar
http:/ /www.sgm.ac.uk
In rhe evenr ofrheir use.
credirs wil l  include the
name of rhe photographer.

Enrries wil l  be displayed
and judged by a panel at
theAurumn 2000Sociery
meering in Sepremberar
rhe U ni versitv ofExerer.
The panel 's decision wit l
be f ina l .  The winner  wi l l
receive a cerrificate and
cash pnze off250. to be
presented ar the Sociery
Dinneron l3 Seprember.

l .nd 
y:y' :ntr ies ro:

Janice Meekings,
Mirrobiology Today,
Marlborough House,
Basingsroke Road,
Spencers $/ood. Reading
RG7 IAG,  UK

Closing dace for enrr ies:
3 I July 2000.
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Poor kitchen
hygiene can lead
to foodborne
infections.
But do the new
antimicrobial
products provide
the right remedy?
And can we ever
el iminate human
error in the home?

lsthete a riskof bacterial overkill
inthekitchen?
Ch arles Penn &Anthony Hilton

ffi The kitchen as a source of infection
There is little doubt that the domestic kitchen is a
significant source of foodborne infection. It has been

estimated that in western European societies, 50-80%

of foodborne infection outbreaks originate in the

home. Most of the risk factors in the kitchen are quite

well known and include incorrect storage of foods,

particularly with respect to temperatnre, contamination

of raw or cooked foods before consumption, by contact

with other foods or utensils carcying pathogens, and

inadequate or poorly controlled cooking which may

allow persistence of pathogens in food. Other factors are

less well understood, for example the potential role of

domestic pets which may be considerable but for which

fftm data is hard to find. It is also unclear to what extent

organisms originating from the domestic human food

handler are implicated in disease.

#Thevehicles involved
\Vhat then of the routes and vehicles for dissemination

of micro-organisms in the kitchen? Again, it is self-

evident that direct contact between raw and prepared

foods can be avoided by an understanding ofthe route

of infection coupled with appropriate handling. For

example, it is quite well known that there are risks

in storing raw meat, which may be dripping juices, on

high shelves in the fridge where foods stored lower

down may be contaminated. It is also obvious that

knives, chopping boards and hands should be properly

washed between operations with raw and prepared

foods. There are adeqtsate data to support the obvious

risks from moist, dirty locations such as sink wastes.

In other contexts, however, there is sti l l a lack of basic

information about the ignportance of potential routes of

infection, and some new approaches to control are now

being explored. One aspect of kitchen hygiene where

the possibil ity of infection.is clear, but hard data is

lacking, is the use of dishcloths for general wiping

of surfaces and spills. Despite the introduction of

disposable paper products such as kitchen rolls, many

domestic kitchens still contain a cloth which is used for

general wiping of surfaces and sometimes also chopping

boards after use. The cloth may typically be rinsed, more

or less thoroughly, under the tap after use and frequently

will be washed out in the washing up water or bowl and

stored damp. It may seldom be properly washed and

dried or disinfected and is a prime microbiological

habitat! \7hat is the likelihood that this is a key factor

in dissemination of pathogens? Again there is very

little hard data from recent investigations - older figures

may not be reliable against the background of use of

modern detergents and kitchen surfaces. The limited

information availablesuggests that while total microbial

populations in these cloths may be high, perhaps in the

hundreds of millions per cloth, pathogens are sometimes

but not always present. One survey suggests they may

include members of the Enterobacteriaceae such as
Salrnonella, while another indicates little evidence of
pathogens other than staphylococci. This is cleaily a
topic for further exploration.

W Strategies for prevention
There is great scope for intervention to improve the

microbiological safety of food preparation in the home,

and despite the gaps in knowledge indicated above, we

are better informed than ever before about the causes of

infectious disease and its transmission. Safety of food,

and more so its preservation from spoilage, have for

centuries been the main drivers in the development of

the science of microbiology outside the medical field.

Thus the major foodborne pathogens are known and

much is understood of their mechanisms of pathogen-

icity. Less is known generally about their survival outside

their human or animal hosts and their transmission

between individuals. It is true that the stress resistance

mechanisms and survival in the environment of some

of the 
'paradigm' 

species such as Escbericbia coli and

Salrnonella enterica have been well researched. For

others, such as Campylobaaer species, currently the most

prevalent foodborne bacterial pathogen, although not

the best known to the general public, there is l itt le

understanding of persistence and transmission. One of

the tools that is available for interruption of this cycle is

the use of antibacteriai substances to keep these

pathogens in check in our food preparation environments.

Antibacterial agents can be broadly categorized

into antibiotics, generally taken to be substances with

therapeutic potential in infection and therefore by

definition harmless or only marginally harmful to the

host human or animal, and antiseptics and disinfectants.

The latter arc genetally toxic not only to micro-

organisms but also to other l ife forms, including our

own, although limited topical or local application of

some 
'antiseptics', 

for example in mouthwashes or

skin treatments, may be tolerated. It is mainly with

disinfectants that food handling safety is concerned,

but there may be parallels in the history of antibiotic

use which we should heed.

W Risksof overkill
It is well known that micro-organisms have evolved

rapidly during the past half century since antibiotic use

became widespread to become widely resistant to many

of the most useful agents. Their resistance genes have

been disseminated both by well understood mechanisms,

such as transfer of conjugative plasmids between species,

and by newly discovered mechanisms, such as the

movement of genetic cassettes or integrons between

different genetic elements capable of their expression. It

is also becoming clear that horizontal transfer of genetic

information, by means not always understood, can

lead to 
'quantum 

leaps' in the biological fitness and

F
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adaptation ofbacteria to new lifestyles, such as ability

to behave pathogenically. Horizontally acquired DNA

of th is k ind can of ten be detected as an 
' is land' ,

d ist inguishable by i ts  d i f fer ing G+C content  for

example,  in a 
'sea'  

of  chromosomal DNA. Thus

mechanisms for rapid evolution of resistance, and its

spread as genetic elements to other organisms, are

prevalent in the context of antibiotic resistance. \7hy

should these processes not also lead to evolution of

microbial resistance to disinfectants or antiseptics? To

date there is l itt le evidence that they have done so, but

clues are beginning to appear that resistance to these

agents may currently be evolving in bacteria. Such

evolutionary processes are ofcourse driven by selective

forces.

It is therefore alarming to see that antimicrobial

agents are being used indiscr iminately to counter

microbial hazards in the home. Although there has

been a long history of  use of  s imple dis infectants

such as phenolics and hypochlorite in sporadically

used domestic cleaners, new approaches and new

philosophies are now increasing dramatically the

interaction of more discriminating agents with bacterial

populat ions.  Incorporat ion of  agents into p last ics

and cloths, wide-spread use of disinfectant aerosols

and impregnated wipes and greater focus on anti-

microbial soaps and personal hygiene products are

now generat ing condi t ions of  cont inuous low- level

exposure of bacteria to the antimicrobial agents, exactly

the condi t ions required for  select ion of  resistance

mechanisms. Much of  th is 
'progress'  

is  dr iven by the

potential for commercial profitabil ity, and of course

advertising is often used to increase the interest and

motivation of potential customers. N7hile there is np

doubt that antibacterial agents can reduce populations of

organisms on surfaces, is there evidence that this will

reduce the incidence of foodborne disease? I fso,  their

use can perhaps be justif ied, but if not, we should

stop their abuse and reserve them for use where they

are really needed.

Until we have a better understanding of the routes of

transmission ofpathogens in the kitchen, it is impossible

to answer such questions about the value of otherwise of

widespread use of these agents. They cannot Prevent
direct spread of organisms by contact between raw and

prepared foods. If routine and 
'traditional' 

washing

procedures with hot water and surfactants are incapable

of removing pathogens from utensils and surfaces, there

is a case for greater use of disinfectants. \We need better

information and clear answers.

ffi Human factors
\7e should not neglect to consider the human side of the

equation in our delicate equilibrium with micro-

organisms. First, what if we eventually virtually elimin-

ate common pathogens from our daily environment?

There does seem to be a

r isk that  natural  immuni ty

to them wi l l  d iminish.  For

example,  i t  is  known that

Campylobacter diarrhoea

is commonly less severe,

wi th a lower inc idence of

dysentery-like symptoms,

in developing parts of the

world than in environments

such as \(/estern Europe or

North America.  Jul ian
Ketley of the University of

Leicester has suggested

cha t  i n  the  deve lop ing

societ ies th is may be due

ro background i  m muni ty,

stimulated probably by

relatively frequent exposure

to the organisms. There is

the suggestion that a bit of
'heal thy 

di r t '  is  benef ic ia l

to the maintenance of an

effective immune system.

Perhaps we are lessening

the natural resistance of

our own population by

over-emphasis on hygiene. Second, is human behaviour

modi f ied by over-use of  these agents? I t  is  being

suggested that ifpeople are reassured by the presence

of antimicrobial agents in their kitchen, they may see

them more as a substitute for, rather than an addition

to, established domestic hygiene practice. For example,

impregnated chopping boards and wiping cloths

have in some cases been misinterpreted as 
'self-cleaning'

therefore increasing the potential risk of cross-

contamination. Antimicrobial agents are known to be

poorly effective in dirty environments. Clearly, it is

necessary that consumers be provided with the necessary

information to incorporate these types of products

effectively into a domestic cleaning regime.

O Charles Penn rs Prolessor of Molecular
Microbiology, School of Biosciences, University of
Birmingham, Edgbaston, Birmingham 815 2TT
Tel. 01 21 41 4 6562; Fax 01 21 41 4 6557 ;
e m ai I c.w. pe n n @b h am. ac. u k
C Dr Anthony Hilton is a Lecturer in Food
Microbiology, Division of Environmental Health
& Risk Management, University of Birmingham,
Edgbaston, Birmingham 815 2TT
Tel.  01 21 41 4 3077 ;  Fax 01 21 41 4 3O7B;
e m ai I a.c. h i lto n @b h am. ac. u k

ABOVE:
Incorrect and correct storage
of raw and cooked meat in a
refrigerator
PH OTO SG [/
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Throughaglassdaffi-
@ntact lenses and perconal hygiene

Contact lenses
are apopular
alternative to
spectacles, but
poor hygiene in
their use can lead
to serious eye
infections,

Simon Kililngton

@ Gontact lenses
Contact lenses were first described in 1508 by Leonardo

da Vinci but it was not until the 1950s that they became

routinely avallable. Originally, these were 
'hard 

lenses'

that were inflexible and caused a level of discomfort

that few wearers could tolerate. Today, most people wear

soft contact lenses that arc made from flexible, water-

absorbent plastics with a 35-807o water content which

are designed to be discarded either daily, weekly or

fortnightly. Another form is rigid gas-permeable (RGP)

lenses made of firmer plastics that arc better suited for

the passage of oxygen and other gases between the lens

and the corneal surface. Both types prcivide the user with

increased comfort and wearing times.

There are approximately 2.5 mill ion contact lens

wearers in the United Kingdom of whom 85 7o :use soft

lenses and the remainder RGP lenses. Contact lenses

offer practical alternatives to spectacles for vision

correction and safety during sport and recreational

activities. They are also increasingly being worn as

fashion accessories, whereby lenses with no power of

sight correction are tinted to alter the colour ofthe iris

or even to depict images such as animals or sports logos

over the cornea!

W Corneal infection (keratitis)
The exposed nature of the cornea, with its warm moisr

environment, makes it vulnerable to infection (keratitis)

by a variety ofviruses, bacteria, fungi and protozoa.

This typically presents as a central abscess that can lead

to corneal perforation and blindness. The cornea is

constantly challenged by microbes either from the

normal flota of the conjunctiva and skin or from the

environment. Fortunately, the surface of the cornea

is protected by highly efficient natural defence

mechanisms in the tear-film. These include:

Lysozyme - active against Gram-positive bacteria
(e.9. staphylococci and streptococci);

Lactoferrin - complexes iron and deprives bacteria of

an important growth factor;

Secretory lgA antibody - coats microbes and hampers

attachment.

In association, the tear-film and blinking action of the

eyelids prevents attachment and wipes micro-organisms

from the eye surface.

Due to these protective mechanisms, keratit is is a

rare disease and usually results from surgery or direct

injury. However, for contact lens wearers the risk of

microbial keratit is is greatly increased. The presence

of a contact lens on the cornea fepfesents a foteign

body that can alter tear-film flow, prevent oxygen and

ionic diffusion and cause superficial alterations to

the integrity of the epithelium layer. This in turn may

render the cornea susceptible to microbial attachment

and infection.

ffi Contact- Iens-associ ated pathogens
Numerous microbes can cause keratit is but it is the

bacterium Pseudotnonas aeruginosa, several types of

yeast and fungi (e.g. Candida albicans, Fusarium and

Aspergillus) and the free-living amoeba Acantharnoeba

that are most commonly seen in contact lens wearers.

Of these, the most devastating and potentially blinding

infection is caused by Acantbarnoeba. This article will

focus on the reasons why acanthamoeba keratitis is most

frequently seen in contact lens wearers and what

measufes can be taken to reduce its incidence.

E ffi $ffi ffi ffi ffi fi #tu#ffiYroDAYVOL27/MAY00



ff iAcanthamoeba
keratitis
Acantharnoeba ts a common

soil and water amoeba

characterized by a feeding

and repl icati ng rrophozoi te

and dormant cyst stage

(Fig. 1). The resistance of Acanthamoeba cysts to extremes

of temperature,  desiccat ion and dis infect ion accounts

for the presence of the organism in virtually all natural

and man-made aquatic sites. Contact lens wearers are

most at risk from infection and account for 95 % of all

reported cases. Approximately 400 cases ofacanthamoeba

keratit is have occurred in the UK since the disease

was first recognized in I971. Acanthamoeba keratit is is

not a notifiable disease but estimates suggest that

approximately )0 new cases arise each year in the United

Kingdom. This figure far exceeds the total annual

number of cases from the rest of Europe.

Contact-lens-associated acanthamoeba keratitis results

from a primary contamination of the contact lens storage

case.  Lens storage cases can be grossly contaminated

with bacteria (> 1gr'cells ml 1) and this provides the food

source for the growth and replication of Acanthamoeba.

From here,  the t rophozoi tes and cysts adhere to the

surface of the lenses and so inoculate the cornea. An

example of a grossly contaminated contact lens storage

case with thick biofilm around the neck is shown in

Fig.  2.  A sample of  the biof i lm in the photograph

was removed for electron microscopy (Fig. 3) and was

found to contain a high concentration of bacteia,

Acantbantoeba cysts and fungi.

ffi Aca nth a m oeba a nd domestic tap water
Acantharnoeba can gain access to the contact lens storage

case from any environmental source, but studies in the

United Kingdom indicate that this is most l ikely to be

from bathroom tap water. Most homes in this country

have a water storage tank in the roof that is used to supply

the bathroom and to i let .  The history of  the domest ic

water storage tank dates from the 19th century when

water supplied to homes from the municipal water

companies was intermittent. N(/ater would therefore be

stored for use when the supply was unavailable. This is

not the case in other parts of Europe where all household

water is supplied directly from the mains. Many such

tanks are poorly maintained and can be open to air-

borne contamination and accumulation of sludge in

the bot tom. With modern roof  insulat ion,  the water

in the tank can become warm enough to provide an ideal

environment for microbes, including Acanthamoeba,

P. aeruginosa and fungi, to multiply.

In a survey, free-living amoebae were recovered from

the domest ic tap out lets in 23126 (88' t%) homes of

acanthamoeba keratitis patients diagnosed at Moorfields

Eye Hospital, London. Amoebae were most frequently

isolated from cold water taps supplied from the roof

storage tank. Acanthamoeba contamination was found

in7 125 (27 o/o) cases, all from cold water taps supplied by

the roof tanks. In five cases the strains showed identical

mitochondrial DNA RFLPs between the patient's

corneal isolate and that made from the home tap water,

;, e "vEb$s"
q t  t
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f irmly implicating this to be the source of infection.

Fig. 4 shows the microscopic appearance of a swab

sample taken from a bathroom cold water tap supplied

from a roof storage tank. Note the presence of fungal

hyphae and Acan t h amoe ba cy sts.

ffi Contact lens disinfection
Disinfection is a fundamental part of the contact lens

hygiene regime. It serves to prevent the growth of

potentially pathogenic organisms on the lens surface

and also within the storage case. Although the

Acanthamoelta ttophozoites are sensitive to contact lens

dis infectants,  the cysts are usual ly  resistant  (Fig.  5) .

Two-step hydrogen peroxide (3 %) systems (where

the peroxide is neutnlized after disinfection) are

effective, provided an exposure time of at Ieast 4

hours is used before neutrabzation. One-step hydrogen

peroxide systems (where the neutralization is achieved

during disinfection) are not effective as the peroxide

is neutralized too rapidly. \With both systems, once

the oeroxide is neutralized there is no residual

w
Cyst

#

OPPOSITE  PAGE:
F:*g" t . Acanthanoeba
t rophozoi te  ( top)  and cysts
(bottom)

TOP LEFT:
$ lg"  H"  0ross ly  contamrnated
contact lens storage case \ 'Vith
b io f i lm around the neck ( recovered
f rom a pat ient  w i th  acanthamoeba
kerati t is)

ABOVE:
Fig .  S.  E lect ron micrograph of
b io f i lm removed f rom storage case
shown in  F ig  2  showing bacter ia
Acanthanoebacysts and fun gi
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RI G HT:
F{9.  4"  [ ,4 ic roscopic  appearance
of  a  swab sample taken f rom a
bathroom co ld  water  tap showing
the presence of fungal hyphae and
Acanthanoeba cysts.

BELOW:
t r$9.  * i .  E lect ron micrograph of
an Acanthamoeba cyst showing
thick wall and pores through which
t h o  f  r n n h n z n i l o  o v n v c t c

disinfectant activity to

prevent re-growth of

surviving organisms inside

the storage case.  Chlor ine

tablet  systems are also

inef fect ive and rheir  use

has been implicated as a

r i sk  fac to r  i n  acqu i r i ng

acan thamoeba  ke ra t i t i s

because of abuse through

the use of tap watef to

dissolve the tablets.  The

advent of multipurpose

so luc ions  (MPS)  i s

considered advantageous :I
as tney may lmpfove usef

compliance because the

one solut ion is  used for

r insing, disinFecting and W *'* ""."-; f f i ;Ct"

storing the contact lenses. Although few MPS are

cysticidal, they may provide gteater safety due to

their residual disinfect ant activity during lens storage

and so prevent the growth of a bacterial food source

for Acanthamoeba.

W Safe contact lens use
Acanthamoeba keratitis is apotentially blinding infection

occurring almost exclusively in contact lens wearers in

the UK. The intense pain,  loss of  v is ion,  prolonged

medical treatment (that may include corneal gnfting)

and impaired working, social and sporting activities all

combine to have a profoundly distressing effect on the

patient. Loss of earnings or employmenr may also result

and medical  costs to the pat ient ,  medical  insurer or
Health Service are also significant factors.

The common presence of the Acanthamoeba in the

environment, particularly domestic tap water, presents a

constant challenge to the contact lens wearer. However,

acanthamoeba keratitis must be viewed as a preventable

disease as most cases can be attributed to some form of
abuse or negligence by the user. To this end, contact lens

wearers must strictly comply with recommended lens

cleaning and disinfection protocols using only fresh,

sterile solutions and they must never rinse or store lenses

in tap water. Indeed, it may be wise not ro perform the
lens hygiene regime in the bathroom. Ifpossible, contact
lenses should not be worn whilst swimming and should

the eye become contaminated with environmental matter,

the lenses should be removed immediately and reinserted

only after thorough cleaning and disinfection. The lens

storage case should be thoroughly cleaned each week

with a mild detergent and soft brush, followed by rinsing

with sterile saline and left to dry. The storage case should

also be replaced every month. These recommendations

would also serve to reduce the incidence of conract-lens-

associated bacterial and fungal infections.

O Dr Simon Kilvington is a lecturer in the
Department of Microbiology & lmmunology, Medical
Sciences Building, PO Box 138, University Road,
Leicester LEl 9H N. Tel. Ol 1 6 252 2950:
Fax 01 1 6 252 5030; email sk46@leicester.ac.uk
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ln coaliti0n of the World Health 0rganization (WH0), the
V International Centre for Genetic Engineering and Biotechnology in
Trieste and a range of public health organizations has set up the Alliance
Again$ lnfectious Diseases (AllAlD) llew Scientist(B April 2000)reports
that the alliance aims to reduce sttffering in developing countries by
m0nit0ring infectious disease, spotting outbreaks of new pathogens and
devising methods of detection and control, Surveillance of emerging
diseases will also have worldwide benefits to public health. Funding forthe
trenture has yet to be found, but it is hoped that some may be diverted from
an unusual source - the Bioweapons Treaty due to be signed in 2001
which will require epidemiological datato be effective.

ResistingTB
lTuberculosis is back as a big killer, with drug-resistant strains
V spreading fast throughout the world as shot,vn by a recent WH0
report, Now help in the fightagain$TB is to come from the profits of the
computer software industry, Microsoft s Bill Gates has set up a charitable
foundation which is donating S25 million to the Global Alliance for IB Drug
Development, which will develop and carrrl out trials of new treatments.

Www&Kww &kwwxgfu&
Food Standards Agency launched
lme long awaited UK Food Standards Agency came into existence
V in April underthe chairmanship of Sir John Krebs, former head of
the Natural Environment Research Council. The Agency has been created
Io'protect public health fron risks which may arise in connection with the
clnsunptiln 0ffood, and otherwiseto protectthe interests of consuners
in relation to food.With an annual budget of 11 26 million and independent
of other government departments, the Agency aims to deal with all aspects
of food safety and standards throughout the food chain. lt will set and audit
standards for the enforcement of food law and has taken over responsibility
for the Meat Hygiene Service from MAFF, The Agency claims that it is
committed to openness, with information channelled through its website
(www.food $andards,gov.uk), including notes on its board meetings as
well as reports on research findings and on nutrition and food sa{ety
generally.

Eurupean food safety
lme Europeans are following the UK lead with the adoption of a
V recent EC white paperwhich proposes a majoroverhaul of EU
food safety legislation, Ihis is likely to include the creation of a European
Food Authority to carry out research, provide advice to EU institutions and
co-ordinate national responses to emergencies, The new body should be
up and running by 2002, lt aims to restore public confidence in the 600
billion ecus European food industry after a series of scares, including the
BSE controversy,
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Prize proteins
1| Aegis Pharmaceuticars,
V a Bristol-based company
set up by SGM member Professor
Tim Hirstand Dr NellWilliams, has
won a 110,000 prize in the first
UK Bioscience Business Plan
competition run bythe BBSRC in
conjunction with the Medical
Research Council and other
sponsors. The award was presented
by Lord Sainsbury, Ministerfor_.
Science, at a ceremony held in
London.
Aegis is developing new products
forthe nrevention and treatment of
autoimmune and infectious
diseases, such as rheumatoid
arthritis and influenza, Ihe Bri$ol
team was one of five finalists
selected from more than 100
entries for taking science to the
market place, They were judged on
the quality ofthe business plans
they produced, Aegis now has to
attract the necessary inve$ment to
allow itto advance its treatments
into the clinic. Hopefully, the
success ofthe company in the
comnetition will facilitate this,

Enuironmental
challenge
l ruottobeoutdone,the
VNaturalEnvironment
Research Council (NERC) has
recently launched a National
Environmental Sciences Business
Plan Competition, lt is being run
with supportfrom private and
public sector organizations
including the Department of Trade
and Industry.Ieams or individuals
working in the environmental
sciences are invited to submit
proposals for exploiting their
scientific ideas and those offering
the best su ggestions will be offered
nrofessional trainino from business

experts to enable them to develop a
business plan The objective ofthe
competition is to encourage the
transfer of publicly funded science
to the business sector, For further
details contact Dr Chris Millerat
NERC (Tel, 01793 411764; email
cmill@nerc,ac,uk),

Gellfactories

)Bacittusspeciesare
V important commercially
as producers of antibiotics and
biochemicals, but their potential as
'cell factories' for the large-scale
production of a wide variety of
industrially important molecules
has yet to be fully exploited
BAC E LL, the B aci I l u slell Factory,
is an umbrella organization which
aims to change allthis by
facilitating research into these
versatile bacteria and identifying
opportunities for commercial
development of their activities, For
further details see the website at
wuvw.ncl.ac,uk/bacell o r co ntact
SGM member Dr Colin Harwood
(email colin,harwood@ncl.ac,uk),

W&ww ffim &fuw
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I loes extraterrestrial life
V exist? A UK A$robiology
Forum has been set up to find out.
SGM member David Wynn-Williams
ofthe British Antarctic Survey has a
key role in the forum, which is
made up of scientistsfrom many
disciplines - geology, atmospheric
physics, chemistry, biology and
a$ronomy. Work on extremophiles
has led astrobiologi$sto believe
that microbes could wellsurvive in
the conditions on other planets, The
forum willco-ordinate a pr0gramme
to take research in this exciting
field forward,
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lmmunization against the classic
infiectious diseases of childhood
LizMiller

#What has immunization achieved overthe
last 50 years?
The development of vaccines for the prevention of

infectious diseases is without doubt one of the most

significant achievements of medical science. Over 80%

of the world's children now receive immunizations

against one or more of the kil ler diseases of childhood,

wi th an est imated prevent ion of  over 3 mi l l ion

unnecessary deaths each year. In countries such as North

America and \Testern Europe, deaths from vaccine-

preventable infections such as polio, measles, diphtheria

and tetanus are now virtually unknown. The reduction in

the burden of suffering from the common childhood

infections achieved in England and \fales since the

lg4}sas a result of immunization is shown in Table 1.

Note: cases of measles, mumps and rubella in 1 997 include only laboratory confirmed cases,

One of the most important factors in determining the

success of an immunization programme is achieving

high vaccine coverage. For highly infectious diseases

such as measles and pertussis, coverage rates of around

9O7o must be attained before a reduction of virus

transmission between unvaccinated members of the

population (i.e. herd immunity) is achieved. Following

the national measles-rubella vaccination campaign

in 1994, endemic measles transmission has been

interrupted in England and \Wales (Fig. 1) and confirmed

cases are now only seen in association with outbreaks

spread in unvaccinated communities which decline

vaccination. However, unless coverage rates are sustained,

these achievements may be rapidly reversed as we saw

with whooping cough in the 1 970s (FiS. 2).

W Old and new methods for vacci ne production
The success of our current immunization programmes

has been largely accomplished with vaccines produced

by simple technologies without the benefit ofourpresent-

day understanding of immunology and molecular

biology. The vaccines which are now routinely offered to

all children in the UK are made by one of the following

four techniques:

E S$$Sffi#ffi$#tu#ffiYTODAYVOL27/MAY00

lmmunizat ion has
CAUSCd MASSiVC
reductions in
chi ldhood sickness
and mortality over
the past 50 years.
Liz Mil ler explores
current practice
and describes the
im pact of the anti-
vaccine lobby,

llable L Reduction in the incidence of vaccine'prcvenEble diseascs in
EnglandandWales

Diseases Betore uaceination Afteruaccineuse fl997f
Baseline year l{0. of cases llo. of cases Reduction [0/o]

Diphtheria and tetanus - inactivated extract of the toxin

responsible for the disease symptoms

Whooping cough - killed suspension of whole Bordetella

pertussis otganisms

Measles, mumps, rubella, oral polio - naturally occurring

virus which has been at tenuated by growing i t  in

tissue culture

Haemophilus influenzae b (Hib) and meningococcus C-

conjugation of the protective polysaccharide antigen

with aprotein

The diphtheria and tetanus toxoid vaccines are among

the simplest yet most successful vaccines, although the

requirement for repeated doses to ensure adequate

priming and maintenance of protective antibody levels

in the individual is a drawback. Methods for sustained

slow release of antigen by its encapsulation in micro-

spheres which are broken down by the body at different

rates according to their size are now being developed and

offer the prospect of delivering the full priming course in

a single shot.

Use of kil led suspensions of the organism, although

now regarded as a rather crude approach, has also had

some outstanding successes,  such as the whole-cel l

pertussis vaccines developed in the Ig4Osand 1950s, the

kil led polio vaccine of the 1950s made by Salk (Fig. 3)

and more recently the kil led hepatitis A vaccines.

Attempts to develop improved pertussis vaccines by

incorporating only those antigens which are important

for protection while excluding unnecessary toxins has

met with varied success. Although generally less

reactogenic, most acellular pertussis have failed to match

the protection afforded by the best whole-cell vaccines

due to the lack oFkey protecr ive ant igens.

The technique of attenuating a pathogenic organism

by adapting it to grow under altered environmental

conditions was pioneered by Pasteur over 100 years ago

with the development of the first rabies vaccines,

produced by serial passage of the virus in rabbit spinal

cord. This empirical approach to viral attenuation was

fur ther developed by Sabin in the 19)0s,  wi th the

production of l ive oral polio vaccine - the instrument

now being used to achieve global eradication ofpolio.

The development of polio vaccines benefited greatly

from the tissue culture technique for viral propagation

pioneered by the American virologist Enders and his

colleagues in the late l94Os, as did the development of

the three other l ive viral vaccines which have proved

so successful in combating the classical diseases of

childhood measles, mumps and rubella. The

application of molecular biology to the identification

of virulence genes has now allowed a detailed

understanding ofthe basis of microbial pathogenesis and

the important antigenic epitopes. It has opened the

way for a mofe rational and less empirical approach to

vaccine design.

Measles
Mumps
Rubella

1940 409,521
1gB9 20,713
1gB9 24,570

186 >gg

175 >99
gg xg

CongenitalRubella 1971
l l inhthprir 1940u lP r  rU  ru r  r u

Polio 1940
Hib lg8g
Pertussis 1940

73 0 100
46,281 4 >99

1,066 0 100
655 30 95

53,607 2996 94



One of  the most promising advances in vaccine
technology in recenr years has been the use of  g lyco-
conjugat ion to pfotect  against  some of  the common
invasive bacterial infections such as Hlls, Ileisseria
meningitidir and Streptacoccus pneumoniae. All these
organisms possess a polysacchar ide capsule which is
normal ly  a poor immunogen, parr icular ly  in young
children, and, being T-cell-independent, fails to induce
immunological  memory even in o lder age groups.  By
covalently coupling the polysaccharide to a carrier
protein such as reranus toxoid these def ic iencies can
be overcome and a T-cell-dependent antibody response
achieved even in the very young infant. Because
conjugate vaccines reduce caniage as well as protecring
the individual against invasive disease, herd immunity
can be generated which protecrs infants roo young ro
be vaccinated.

Conjugation technology has now been used to develop
vaccines against meningococcal serogroup C disease and
early surveillance datafor the UK, the first counrry ro
introduce these vaccines into routine, suggests that they
will be just as successful as Hib vaccines. The first cohorts
to be offered the vaccine were adolescents aged 11-17
years (in November 1999) and infants under I year (from

December 1999) and a reduced incidence of serogroup C
disease is already apparenr within a few weeks of the
introduction of the vaccine (Fig. 4). Unfortunately, the
similarity between group B polysaccharide and human
tissue antigens has resulted in a reluctance to develop
conjugate B vaccines. Otherprotective antigens based on
outer-membrane proreins,  which are highly var iable
between strains, are being explored as porential vaccine
candidates. The application of conjugation technology
to the pneumococcus has also presented problems as ,
protection against the different capsular polysaccharide

serotypes (currenrly numbering nearly 90) is serotype-
specific. A seven-valent conjugare vaccine has recently
been shown to be highly effective against invasive
pneumococcal  d isease,  pneumonia and ot i t is  media
caused by serotypes represenred in the vaccine in trials in
Cal i fornia and Fin land.  The serorypes in th is vaccine
comprise about 88% of  the invasive pneumococcal
isolates typed by the England and \Wales Central Public
Health Laboratory Service in the first 6 monrhs of 1999.
Nine- and eleven-valent  vaccines,  which cover 90 and

92%, respectively, of the prevalent serotypes in England
and \S7ales are now under evaluation.

@ The a nti-vacci ne lobby
Despite, or possibly because of, the outstanding success
of our immunization programmes, they have recently
become the target oforganized and vocal criticism from a
minority group which questions the wisdom ofuniversal
immunization against diseases, some of which currently
pose no public health threar, precisely because rhey are
wel l  contro l led by vaccinat ion.  Such opposi t ion is  nor

'f!1" .r. Annual-measles notifications and vaccine coverage
(England and Wales 1 95O-t 999")
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new as evidenced by the famous cartoon of 1802 which

depicted individuals growing cow-like parts after

smallpox vaccination. However, with the rapid access to

material through the internet, myths and unfounded

allegations about vaccine safety can now be propagated

rapidly around the globe.

The focus of the anti-vaccine lobby varies between

countr ies and in the UK was centred on whole-cel l

pertussis vaccines in the 1970s and more recent ly  on

MMR vaccines, the unfounded allegation for the latter's

safety encompassing such diverse disorders as autism

and inflammatory bowel disease. Although there is no

scientific evidence in support of these concerns, MMR

coverage rates have recently declined (Fig. 1) and one in

four children is not taking up the pre-school MMR

booster. Unless reversed, this trend could lead to out-

breaks ofdisease in school-age children in the future. Such

resurgences can have devastating consequences, even for

those living in developed countries such as Holland

which recently experienced three deaths from measles as

1998

The diseases currently

receiving attention as

al leged vaccine react ions

have a number of fearures

in  common.  F i r sc ,  t he

diseases in quest ion are

of unknown aetiology

and  usua l l y  oF  inc reas ing

incidence.  Second, the

postulated association is

championed by one

investigator/group but is

not confirmed by peers

of subsequent research.

Third, these rebuttals

often fail to attract the

publ ic i ty  of  the or ig inal

c la im al leging a l ink.

For example, a paper by

workers at the Royal

Free Hospital reporting

an apparent increase in Crohn's disease in a cohort

exposed to measles vaccine received considerable media

attention (despite the numerous flaws in its design

pointed out in the many letters to The Lancet that

followed its publication), whereas the subsequent

negative study from the same group was merely

published as a conference abstract and largely ignored.

The literature put out by the anti-vaccine lobby often

plays on parental fears of the alleged unknown effects

of vaccines and seeks to endorse its views by misquoting

the work of others. For example, when the new

meningococcal C conjugate vaccination programme was

recently introduced, the November edition of the anti-

vaccination publication entitled \Y/bat Doctors Don't Tell

You (WDDTY) ran an article in which the PHLS was

quoted as saying that'Tbe old uaccine doesn't work - and

neither does the new zne' .In fact the PHLS had pointed

out via its website that neither the old plain AC

polysaccharide nor the new C conjugate vaccines would

protect against B disease and that continued vigilance

was necessary as meningococcal B infection would sti l l

occur. I was subsequently contacted for advice by one

parent who said that his child was about to be vaccinated

with the C conjugate vaccine but he was now reluctant

to go ahead having read the article from STDDTY.

Fortunately, I was able to give this parent the correct

information but I wonder how many others were

dissuaded by this irresponsible article from letting their

chi ld have the l i fe-saving vaccine.

For those who are concerned about having their child

vaccinated as a result of reading material from groups

opposed to vaccination it may be useful to apply the

following criteria when judging its credentials:

Do the authors have any medical or relevant scientific

qualif ications?

Have their views been subjected to the normal peer

review process achieved viapublication in a journal?

Do the authors have anyprofessional accountability?

The last point is particularly telling. \7hat would the

position be with respect to liability of the author of the

\7DDTY piece if a child had died of meningococcal C

disease having refused vaccine as a result ofthis article?

A medical practit ioner giving unsound advice would,

ofcourse, be professionally accountable.

It is perhaps encouraging that, despite the

considerable media attention given to the safety ofMMR

vaccine in the UK in recent years, coverage has only

fallen by a few percentage points. The robust, evidence-

based defence of the vaccine organized in a timely

manner by the Department of Health, plus a refusal to

bow to the irrational and dangerous demands to provide

single antigen vaccines in place of MMR vaccine, has

undoubtedly helped to sustain coverage rates. The

painful lessons learnt with pertussis vaccine in the 1970s

may now be paying dividends.

a result ofan outbreak in a

religious group with an

object ion to immunizat ion.

In France vaccine safety

concerns have focused on

hepatitis B vaccine and

mult ip le sclerosis,  whi le

in the US diabetes and

immunizat ion in general

have received attention.

In New Zealand, anxiety

has been raised over a

possib le l ink between

, atopic disorders and early

immunization.

by age

1gg9

2000

2000

Source: Laboratory confirmed cases - PHLS Meningococcal
Reference Unit(MRU)
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Professor S. John Pirt
I Robert Poole

On 22 February 2000, the Society lost an Honorary
Member and a creative and influential scientist, Professor
S,  John Pi r t ,  D is t ingu ished for  h is  e f for ts  to  p lace the
study of microbial growth on a sound theoretical base, he
embraced also the practical importance of microbiology,
including antibiot ic production, algal technology, disposal
of sewage sludge by biocombustion, cel l  culture nutr i t ion
and the microbialtr iggers of autoimmune diseases,

Most Society members wil l  know John Pirt  from his many
years at King's College London, formerly Oueen Elizabeth
Co l l ege .  I n  1961 ,  he  es tab l i shed  t he  f i r s t  non -med i ca l
Department of Microbiology in the University of London,
and one of the earl iest in the United Kingdom, He was a
vigorous and vociferous champion of the'new'science of
microb io logy and the Depar tment  grew s t rongly  and
quickly, He was appointed f irst Professor of Microbiology
at  the Col lege in  1966.  His  Depar tment  was not  on ly
highly successful and innovative in research and teaching
(be ing among the f i rs t  in  the UK to  o f fer  a  BSc in
Biotechnology), but was also happy, col legiate and
sociable. John presided over the infamous Beermats Club
(motto dx/dt: mx) - a name that is credited to a student's
unaccountable confusion with the term 'biomass' in one of
John's lectures - which organized fungal forays, dinners,
quizzes and hi lar ious Christmas part ies, John rel inquished
running the Depar tment  ear ly  (1987)  and became
Emeritus Professor, spending more time in the laboratory,
wi th  h is  wi fe  Margaret ,  who is  a lso a  microb io log is t  and
who ran his fermentation laboratory in London, and with
h i c  r r n r  r n r r  a n n q

Like many dist inguished microbiologists of his generation,
John Pi r t  in i t ia l ly  t ra ined as a  chemist ,  H is  s tud ies were
interrupted by the war, during which he served as a
navigator in Lancasters in Bomber Command, After
complet ing h is  BSc (1947)  in  B i rmingham, he carr ied
out research on starch structure and degradation for
his PhD in Bangor,In 1950, he joined the research group
of Professor Ernst Chain at the lst i tuto Superiore di
Sanita in Rome, Chain ha8 worked with Florey in Oxford,
and shared the Nobel Prize for Physiology and Medicine
in  1945 wi th  F lorey and F leming for  the i r  work  on
penici l l in. l t  was in l taly, while researching the effects of
fermentation condit ions on i ts biosynthesis, that Pirt
recognized the need for a
r igorous unders tanding of
m icrobial growth dynam ics
and the control of microbial
processes. Subsequently,
he was appointed Principal
Scienti f ic Off icer at Porton
where he worked unti l  

'1961

on engineer ing,  indust r ia l
and physiological aspects of
microbial growth,

The scooe of his interests
and expertise was phenom-
enal ,  but  perhaps the
most enduring contributions
concern the concept of
maintenance energy,  Th is
concept was part icularly
amenable to study, even
at very slow growth rates,

John  P i r t  i n  19BB
PHOTO COURTESY ROBERT POOLE

in the cont inuous cu l ture  aooaratus that  P i r t  had
championed bul'whose precise engineering.., seems to
be a deterrent to many microbiologisfs'. The scientific
l i terature has been enriched by his numerous, sometimes
controversial,  publ icat ions. Of these the best known must
be the classic Pilnciples of Microbe and Cell Cultivation
(Blackwell ,  1975).

In  l9BB,  in t roduc ing the proceedings of  a  Festschr i f t
symposium marking his ret irement, he wrote,

'lhope lmay have spinHed some seeds which will
bear f ruit in the garden of microbial growth dynamics'.

John Pirt  certainly did:those seeds have produced some
of  the most  eminent  microb io log is ts  in  indust ry  and the
universit ies, The sower is sorely missed.

John Pirt (right) and Peter Hobson (left), Bangor, 1948,
PHOTO COURTESY PROFESSOR J.R OUAYLE
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Prcblemsinthe
developmentof new
uacqnes
Philip D. Minor

The effects of successful vaccines on public
health are dramatic. The best known example
is that of smallpox, the first disease of

humans to be deliberately eradicated from the world.

Poliomyelitis is likely to disappear in the very near future

and measles vaccine has abolished the epidemics that

used to occuf in the UK before coverage rose, saving a

great deal of misery and an estimated 50-100 lives per

year. These three examples are long established but novel

materials continue to be introduced. Vaccines against

Haemophilus influenzae b (Hib) were introduced in 1992

in the UK and Haemopbilus b meningitis has virtually

disappeared as a result. The same is likely to be true for

meningococcus C meningitis following the introduction

of the vaccine in 1999. The cheapest way to have a big

impact on public health is to vaccinate. The difficulties

ofdeveloping and using new vaccines are substantial,

however, and while the scientific hurdles are usually no

greater or less than in other areas ofbiology, there are a

range of socio-economic and ethical problems which

seem to be particulady acute for this type of approach.

The first issue is that vaccines are given to healthy

individuals to prevent disease, not to sick individuals

to cure them. This makes them extremely sensitive

products both for the public and the medical establish-

ment. It is relatively easy to bring someone into the

television studio who would have died but for some

active medical intervention such as surgery, but it is

actually impossible to find an individual who would

have died ifthey had not been vaccinated, first because

they might not get the disease and second because they

might  not  d ie of  i t  i f  they did.  On the contrary i t  is

relatively straightforward to find individuals who were

either adversely affected by vaccination or believe that

they were. Levels of risk which would be readily accept-

able if associated with other activities or medical treat-

ments are therefore completely beyond the pale with

respect to vaccines, a fact accepted by producers and the

medical establishment alike.

Second, there is a subtle but significant difference in

the approach of public health officials and clinicians

to medicine which is marked with respect to vaccines,

namely that the clinician is concerned with the health

of the individual patient, while the public health

official is concerned with the health of the population.

A hypothetical vaccine which prevented an infected

individual passing on the disease but did not protect

from infection would have a rcaI effect in eradicating

epidemics if used universally, but might be considered

unjustif iable on an individual basis; similarly, when a

disease is rare as a result of widespread vaccination,

the benefit for the individual may not be thought

worth whatever risk is involved. Vaccines must therefore

be of high efficacy and very low risk to be medically

acceptable.

W Costs
For these kinds of reasons

the investment required

to develop a vaccine is

enofmous; govefnments,

inrernat ional  organ izat ions

and charities have great

difficulty in doing it and

where they try they usually

come to grief. On the other

hand, h isror ical ly  rhe pr ice

of vaccines has tended to

be kept  down relat ive to

chemical drugs, and profits

depend on the usage of

large numbers of doses on a

regular basis. There are as a

result a decreasing number

of vaccine oroducers in

the wor ld,  a t rend which has been cont inuous s ince

the 1960s as manufacturers have turned to more

immediately profitable areas. Those who remain in the

field tend to serve developed countries where higher

prices are sustainable and this is aparticular feature of

those developing entirely novel vaccines (although there

are exceptions, for example in China).

ff i  Malaria
This leads to a s i tuat ion which seems intr ins ical ly

unjust. Malada is one of the major infectious kil lers

in the world at present and is concentrated in tropical

areas which tend to include few wealthy countries.

Vaccination against malaria is believed to be possible

in principle. This is based on early studies in the USA

where army volunteers (chosen presumably on the

basis that everyone else took one step backwards) were

locked up in rooms containing thousands of malaria-

infected mosquitoes which had been X-irradiated to

kil l off the parasites. -When the volunteers were

challenged with non-irradiated mosquitoes they were

protected to a significant level. The costs of identifying

satisfactory protective antigens which can be produced

on the required scale, and developing avaccine as a result,

are unlikely to be easy to recover in developing countries

which would be the principal market. Such a vaccine

might be developed for business or other travellers from

developed countries to malarious regions, or for the

military, and this could provide a route for its ultimate

use in developing countr ies.

W Hepatitis B and AIDS
Hepatitis B is effectively a sexually transmitted disease
in developed countries, but is endemic in other parts of
the world such as Afrrca, or particularly China. It is the
major cause of liver cancer worldwide, making hepatitis

The scienti f ic
difficulties of
vaccine develop-
ment must not be
u nderestimated,
but  as Phi l io  Minor
discusses, the
socio-econom ic
and ethical issues
arso pose many
problems.
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vaccine the f i rs t  ant i -cancer vaccine to be developed.

Hepatitis B vaccines were initially targeted at specific at

risk groups, including healthcare workers and business

travellers, and were made either from antigen from the

plasma of infected donors or from antigen expressed in

genetically modified organisms, such as yeast. They were

(and remain) expensive, but have now been incorporated

into global vaccination programmes, including universal

usage in most developed countries as the impact on

incidence following targeted use was not great. The

usage in developed countries can therefore subsidize that

in developing countries, but only if valid and recogniz-

able uses in wealthy markets exist. Apart from the

intrinsic scientif ic diff iculties, this may be an additional

socio-economic obstacle to the development of vaccine;

against AIDS. HIV is not endemic in developed coun-

tr ies,  st i l l  being surpr is ingly conf ined to those wi th

defined high risk lifestyles;the development of antiviral

chemotherapy makes vaccine usage in developed

countries possibly less likely. In Africa and other

areas, however, the only real hope is avaccine because of

the scale of the epidemic and the costs of current

tfeatment.

ffi Epstei n-Ba rr Vi rus (E BV)
A final example concerns EBV. In developed countries

such as the UK or USA, EBV causes glandular fever or

infectious mononucleosis. As the virus is transmitted in

saliva this tends to occur in the teens to twenties when

people discover k iss ing;  unfor tunately th is is  a lso the

t ime when they become ser iously embroi led in the

examination machinery. An EBV vaccine would there-

fore have a clear market in the reasonably well-off of the

developed world even if it was not suitable for a universal

vaccination programme. It could probably command a

significant price. In contrast, EBV is the causative agent

of Burkitt 's lymphoma

in Central Affica and of

nasopharyngeal  carc i  noma

especially in the coastal

regions of China, both of

which are seriously l ife-

threatening and are

thought to follow on from

infection early in l ife. An

EBV vaccine in these

settings would have to be

aimed at all children and

would there-fore need to be

both cheap and plentiful.

The  requ i remen ts  i n

the different settings are

not  the same, and the

developed country requi re-

ments of small supply

and high price seem most likely to prevail.

, Scientif ic problems
The scientific diff iculties of vaccine development

are also significant. It is necessary to identify antigens

which can induce a long-lived protective immune

response against whatever strain ofagent is likely to turn

up. For something like HIV it is sti l l not clear that any

such antigen exists because ofthe variability ofthe virus

and the nature of the infection. For agents such as

encapsulated bacteria the protective antigens may

induce a feeble immune response or one which is strain-

speci f ic .  Vaccines against  pneumococcus contain up to

23 differcnt carbohydrates. Long-lived effects are

essential unless you have some idea of when you are likely

to be infected and in normal l ife (as opposed to trips to

exotic places) this is as difficult as predicting when you

are going to be run over by a bus.

Production of the antigen and proving that it works

in a clinical trial, never mind that it is safe (for example,

with fewer than one serious adverse event per 100,000

recipients, which is a rough benchmark figure) may all

be formidable projects.  L inking the problems to the

socio-economic global-polit ical diff iculties and the

ethical risks related to prophylaxis makes it seem

impressive that vaccines are developed as rapidly and

as frequently as they are, especially for developing

countr ies.  Their  publ ic  heal th impact  and their  h igh

cost effectiveness suggest an explanation.

O Dr Philip D. Minor is Head of the Division
of Virology, National lnstitute for Biological
Standards and Control, Blanche Lane, South
Mimms, Potters Bar, Herts E/V6sOG
Tel. O1 707 654753; Fax 01 707 646730
e mai I pm i nor@n i bsc.ac. u k
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lnflu enia: the changing scene
Douglas Fleming

lnfluenza is an unpleasant illness which can lead to death, mainly
in the elderly. DoLiglas Fleming describes the current incidence
offlu, some'new mlethods of diagnosis and recent advances in
treatment.

a What is intluenza? general pracritioners is high ty variable' though some

The word influenza is currently used to describe an cases are seen in every year (Fig. 1). Many Eutopeao

infection caused by an influenzavirus: it has been used for countries have developed monitoting systems for

..ntutr.., oot th. infloenzavirus v/as not identifieduntil influenza with clinical and virological components ln

1933. As a clinical entity, what doctors generally England and sfales the best known surveillance system

describe as influenza is bettei described as influenza-like is the lfeekly Returns Service ofthe Royal College of

illness since there are several viruses which can cause a General Practitio[ers v/hich Provides information on

febrile illness with sore throat, cough, headache and influenza-like illness and other lesPiratory diagnoses.

myalgia. Though there is a low level ofinfluenza-like \finter outbreaks usually last 8-10 weeLs, but have vary-

illness throug-hout the winter, there are clearly ing impact by age. Those in which the weekly incidence

identifiable periods of increased incidence which in ofinfluenza-like illness exceeds 400 per 100,000 are

recent years have been consistently associated wirh described as epidemic. This level was exceeded in 1989

increased rsolation ofinJluenza viruses. (580), though this was only halfthat reached in the

The incidence of influenza-like illness reported to pandemic of1968 (1,180). Since 1990, there have been

Fis.l.ln.fitenceolinfiuc-nza-llkeillnes6dudnswintGF 1ee,3/1.9e4-(+L 1ee^4/19,es.(l), i::ilS:i'#L-*'*:::
rdbsrrsg6(l), r996r19n7 (x), t9S21998 (*)' 1998/1999(o)and lggo/2oqt(o) ;;loa roo per too,ooo.

o Luu
a\
a\

c{

I 150
a)
O-
q)

e 1oo

In the recent winter (19991

2000) incidence peaked at

231per 100,000 (al l  ages)

in week 2 of 2OO0 and

there were particularly

high rates in people aged

6) years and over. During

influenza outbreaks there

is also an increased inci-

dence of acute bronchitis
and acute otitis media. The

reported incidence of acute

bronchit is in the 55 years

and over age grouP in week

1 of this year reached the

highest level recorded in

the last 20 years of the

nfleekly Returns Service.
The word pandemic is

used to describe a world-

wide epidemic of influenza

attributable to a maior

change in the influenza
virus, usually involving the

nucleus and known as

antigenic s h ift. lrntrgenic

drift descrtbes continuous
change involving the haem-

agglutinin and neuramini-

dase processes ofthe outer

shel l  of the virus. Identi-
fication of the molecular

structufe of neuraminidase
has led to the development
of the class of drugs

known as neuraminidase
inhibitors.

Influenza varies consider-
ably in its impact on
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tuuw.#..Death notifications in England and wales during wiqtery- | 993/199-4 (a)'ll999/1997 (n)

.iili ib-g-g}dbriiXtb-piteo ilith expected numbeE of deaths derived from data fiom the

;ildd i gaz-i gdth *&rc ourini wiliilr urere was minimal influenza activity (baseline' - - -)
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individuals, ranging from sub-clinical infection,

through trivial symptomatic i l lness and il lness

prompting consultation, to i l lness causing hospital-

ization and even death. In Fig. 2 weekly deaths in

England and \Wales observed in the influenza AH3N2

outbreak in 1993, the mixed AH3N2 and B outbreak in

199511991 and the AH3N2 outbreak in 199912000 are

plotted against a baseline of deaths derived from

mortality data over the period 1987-1997 and based on

weeks when influenza viruses were not circulating. The

excess mortality (observed over expected) in the three

winters estimated by this method amounted to 16,000,

28,000 and 18,000 respect ively.  There is  no per iod of

apparently reduced mortality after the influenza period

has passed, indicating that influenza-rcIated deaths are

not in people in the terminal phase of another i l lness.

Influenza therefore can be a serious il lness, though it is

not serious for the majority of people who get it.

Nevertheless, its epidemic character and high attack rate

make it a serious public health problem.

ffi Diagnosis
Influenza cannot be diagnosed solely on clinical

presentation. The likelihood of influenza as the cause of

an acute respiratory infection involving rapid onset, fever

and cough is considerably increased when influenza

viruses are known to be circulating. Currently, such

information is available through data from national

systems of influenza surveillance, though this does not

involve intensive local sampling. This, however, may not

be necessary, since spread across a country the size ofthe

UK is usually rapid. A new and effective nearpatienr test

capable ofuse in the consulting room may be imminent.

It is unlikely that every person who might have influenz4

could be tested. Tests currently available take about 1)

minutes to apply and cost more than f 10 each. In

addition, they have a limited shelf l ife. The likelihood

that a skil led person would be instantly available to

perform such tests is remote and not justif iable econ-

omically. Selected medical practices in a locality could be

designated to undertake these to identify influenza in

that area, but increased use of near patient tests must not

interfere with current virological surveillance based on

culture and strain type identification.

S Influenza management
The mainstay of influenza control is based on annual

vaccination of risk populations. Risk is defined in

relation to co-morbidity (chronic respiratory disease,

ischaemic heart disease. diabetes. immuno-

compromised), age (currently 71 yearc and over), or

institutional l iving. There is good evidence showing

these people are at increased risk ifthey get influenza,

though severe illness due to influenza is not confined to

these groups. Vaccination has been shown to be clinically

effective in almost all populations in which it has been

examined. However, there is a need for improvement in

the logistics of the annual vaccination programme which

favours targeted vaccination, though uptake in risk

groups is less than desirable.

Amantadine and rimantadine have been available for

treatment (and prophylaxis) for several years, but in the

UK only amantadine is l icensed. Amantadine is

infrequently prescribed because it is only effective

against Influenza A. It is not well tolerated with adverse

central nervous system (CNS) effects, particularly in the

elderly. Resistant strains of infl uenza virus emerge during

treatment and these are transferable to otherpeople.

In 1999, the first neuraminidase inhibito r (zanamivir)

received a licence in the UK for the treatment of

Influenza A and B in adults. Two drugs in this class
(zanamivft, an inhaled topical presentation and

oseltamivir, an oral systemic preparation) have been

shown to be clinically effective against influenza

provided they are given early in the course ofthe illness
(up to 48 hours). They have also been shown to be

effective for prophylaxis. These drugs block the function

of the neuraminidase enzyme which is essential to rhe

release of daughter virions after replication in the

epithelial cells l ining the respiratory tract. The clinical

trials involving these drugs have shown benefits between

I and3 days. The degree ofbenefit is influenced by the

severity of i l lness at recruitment, and the age and risk

status of the patient. Clinical trials have involved

recruitment of subjects who in some cases have had a

comparat ively minor i l lness ( temperature <37.8oC at

recruitment) and people infected with differing virus

strains, some more pathogenic than others. In its interim

evaluation of zanamivir, the National Institute for

Clinical Excellence considered the results in patients at

most risk from influenza were inconclusive and that the

overall benefits of the drug were insufficient to

recommend prescription on the National Health Service.

They entered a caveat emphasizing the responsibility of

the individual doctor in making prescribing decisions.

The decision presents considerable difficulty for the

general practitioner. There are people who show signs of

severe il lness and who present eady in the il lness who

would benefit from a neuraminidase inhibitor. The

licensing mechanism involves assessment of efficacy and

safety. The adverse effects and viral resistance associated

with amantadine, the only reasonable alternative, makes

this a less attractive option in the patients who are mosr

likely to benefit. National policy should be directed

towards identifying the sensible use of neuraminidase

inhibitors rather than blanket discouragement.

O Dr D.M. Fleming is Directorof The Royal
C o l l e g e of G e n e ral Practiti o n e rs, 5 4 Lo rd swo o d
Road, Birmingham 817 9DB
Tel. 01 21 426 1 1 25; Fax 01 21 428 2084;
e m ai I df I e m i n g @rcg p- bru.d em on.co. u k
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Water, water, everYwhete
But is itsaf,eto drink?
PeterWyn-Jones

The provision of clean water is something we 1n

so-called developed countries take for granted;

the quality of life is dependent on the quality of

water. The need for sufficient quantity of water is self-

evident, but the need for clean water has been understood

for less than 200 years. This recognition has been linked

to a realizatLon that faecal waste must be disposed of in a

way that does not jeopardize the provision of clean drink-

ing water. It is a fact not always understood even today in

developing countries; township dwellers in South Afrtca,

for example, are impatient for the building of new

houses, but do not appreciate that the water supply and

sewerage system must come first. This need is recognized

by the UK water industry in the support  i t  g ives to

STaterAid in develoPing

countries. \(/e turn on a tap

and out comes waterwe can

drink, or bathe in, or use for

cooking. 'We rarely doubt

that, provided we pay our

bill, water will be provided,

even i f  i t  has to be t rans-

ported hundreds of miles.

But that is exactly what

has to be done every daY in

many lands. Piped water

suppl ies are the excePt ion

rather than the rule for

most of the world, and

fetching water from a well

is one of the day's tasks for

many peoples. Often this

water will be of, at best,

doubtful quality. But if it

is  a quest ion of  dr inking

polluted water or watching

your child die of thirst then

there is no real choice. It is a

testament to h istory,  en-

gineering and science that

we have a water suPPlY in

which we have confidence.

Poor quality water brings various effects, including

intoxicat ion wi th poisonous chemicals and l i fe-

threatening infectious diseases. Exposure to such effects

may occur through drinking contaminated water,

consumption of food grown or prepared in polluted

water,  or  domest ic act iv i t ies in contaminated water

necessary because there is no other. It is not only

developing countries which face serious problems in

the future if use or re-use of water is not carefully

controlled in the face of increasing population;

developed countries use increasing quantities of water

per capi ta in industr ia l  processes;  many ground

waters are becoming increasingly contaminated, and

replenishment rates are slower than rates of use'

Mostof us expect
clean waterto be
on tap, but in many
oarts of the world
there is no piped
water, Even in
developed countries
constant vrgilance is
necessary if water ts
notto be ahazard to
health,

,ffi Water in history
\f later has figured prominently in historyl the City of

Jericho owed its survival to the presence of a fresh water

spring; the Minoan civil ization in ancient Greece built a

sewerage system to protect  i ts  water supply and the

ancient Egyptians rcahzed that contamination of their

water supplies by dead dogs and rats was a cause of

il lness. Two thousand years ago the Roman and Persian

Empires transported water in aqueducts; the Roman

town of Durnovaria, modern Dorchester' was supplied

with water from chalk wells and along an aqueduct from

sites upstream on the River Frome.

..4S Gholera
The worst of all waterborne diseases has undoubtedly

been cholera. Cholera is a disease easily spread by water

and has had maior worldwide effects' Cholera outbreaks

instigated many developments in water supply and

allowed the progress that gave rise to the development of

majot cities. It first became a common' serious disease in

Europe in the 1820s as a result of the increased trade with

India. It had such a dramatic effect because of its ease of

spread within the crowded and unsanitary conditions of

the poor housing in which large numbers of people were

obl iged to l ive.  The industr ia l  revolut ion had drawn

huge numbers ofworkers into the newly expanding cities

where living conditions were very poor. Polluted

drinking water sources' open sewers and polluted rivers

combined to encourage the spread of the disease' The

poor ,  w i thou t  po l i t i ca l  power  and  common vo ice ,

suffered the greatest hardships and loss of life. Medicine

had no effective understanding ofthe causes ofoutbreaks

of cholera and no method of dealing with the over-

whelming symptoms that could kill within a few hours'

The first major epidemic in Europe kil led over a mill ion

people during lB3O-1832. \(/ars and social upheaval

throughout the later 1800s led to a succession offurther

outbreaks.

Progress in microbiology, epidemiology and medicine

was stimulated by the need to understand, prevent and

treat cholera. In London, outbreaks ofcholera in1832,

1848-1849 and 1853-1814 prompted the format ion

of local government health boards. In 1847 ,local water

supply companies were required by law to supply pure,

who lesome and  suF f i c ien t  wa te r  fo r  consumpt ion '

During the following years the worst slums were cleared

in London, sewers built and water cleaned by slow sand

filtration. In 1851 physicianJohn Snow recognized that

alarger number of people who used the water pump in

Broad Street, Soho, were dying of the disease compared

with communities using a different water supply

and pump in the neighbourhood. He persuaded the

authorities to remove the pump handle to prevent the

use of the suspect water supply. The local outbreak was

halted and Snow thus demonstrated that the hitherto

controversial theory of waterborne disease was indeed a

w"e'tlill t 11]'l'l;T!*gtl s{::';'l'T,
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fact, something over which even Tbe Times hadshown

some scepticism:
' 
A certain amount of opposition may doabtkss be anticipated

in all measures of sanitary reform. Cleanliness is highly

beconting and supretnely beneficial, but it )nuolues sone

trouble and, u,,hat is worse, some expense. Tbere uill ahuays

be found people to uote against a rate, fzr uhateuer purpose

leuied, but in the long run c07nm0n sense preuails, and ttben

tbe reforms ctre znce accomplisbed e?eryzne testifies to the

aduant age of t h e res a lt.' (Editorial, 3 August I 85 4)

Problems with cholera remain; the pandemic of I99I

that  began in Chi le is  a graphic demonsrrat ion of  the

great harm that can be done by a combination of social

upheaval, deprivation and climate change. It is possible

that peasants, fleeing Shining Path guerril la violence,

migrated in huge numbers to the coastal regions.

Shellf ish and river water were contaminated withVibrio

cho/erae and transmitted the disease. The river warer was

also used for irrigating salad crops which then spread

both cholera and typhoid, which in turn precipirated the

loss of  internat ional  conf idence in Chi lean goods and

consequently the collapse of the economy. At the sarne

time the El Nifro phenomenon caused heavy rainfall in

Peru and dramatic increases in cholera cases.

s& Supplying potable water
The provision of clean drinking warer and adequate

waste disposal is always an urgent need in refugee crises

or natural disasters. It has been estimated that to prevent

il lness in an emergency situation there is an estimated

requirement of  30-)0 l i t res per person per day for

dr inking,  cooking and washing needs.  This stark ly

contrasts with the typical UK household use of 140 litres

of mains potable water per person per day and the US

figure of 4I0 litres per person per day.

In the natural water cycle , tainfallon land accumulates

to form streams, rivers and lakes (surface waters), or soaks

into the soil and lower rocks (groundwaters), or is taken

up by plants. The surface layer of both fresh and marine

water bodies evaporates to form water vapour, which in

turn becomes rain or snow. Upon this cycle man has

imposed a complex network of water absrraction,

storage, transportation, usage, disposal and recycling.

Abstraction in the UK is from surface waters such as

reservoirs of nin run-off, or rivers that may contain
wastewater, and also from groundwater. About 35 % of
UK drinking water is derived from groundwater and
may only require disinfection before distribution.

LEFT:
Water on tap
PHOTO COURIESY BSIP [/IARLA[lD/
SCIENCI PHOIO LIBRARY

In making water fit to drink (potable), all abstracted

source water in the UK is treated to reach the same
standard, the level of treatment given being determined

by the quality of the source warer. Surface reservoir or
river water is treated with a coagulant such as ferric
sulphate to assist the formation of flocs of organic matter
which are removed as the water is passed upwards
through primary sand fi lters. Secondary fi lters such as
fine slow sand filters remove further bacteria and organic
matter. Clarified warer is disinfected with chlorine or
sometimes ozone. The level of chlorine added allows for
a residual to be present throughout the distribution
system; atypicallevel would be 1 mg per litre on leaving
the treatment works and a level of 0.2 mg per litre at the
consumer's tap.

Most water in the UK is supplied by water companies,

but about l% of the population is supplied with water
from a private supply. A private warer supply is one
which is not managed by a statutory warer underraker,
and the responsibility for its maintenance and repair lies
with the owner or person who uses it. Private supplies
may arise from several sources, including springs,
boreholes or wells, and may require no treatment (Fig. 1).

Springs are the most common rype, comprising about a
third of private supplies in the UK. The source and its

catchment are often poorly protected from access by wild
and domestic animals. Improved protection is offered to
boreholes and wells but many are old and in need of repair.

tr*#. 'F - Relative percentages of private water supply sources in the u K
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RIGHT:
A sewage p ipe l ine near  Har t lepool
discharges its waste into the North
Sea,
PHOTO COURTESY SI[i ON FRASER/
SCIENCE PHOTO LIBRARY

Private supplies are differentiated into those used
for domestic purposes (Category 1), which are further
classified A-F according to the number of people
supplied, and those used for other purposes, such as
hospitals, camp sites and premises where food and drink
are prepared for retail sale (Category 2). The classes
within the domestic supplies lz,nge from the supply
of water to more than ),000 people down to single
premises. A summary of the classification of Category 1
supplies is shown in Thble 1.

other than natural mineral water is governed by the same

Directives as mains or private waters. Recognition of

water as 
'mineral 

water' is by approval of the source

by the relevant local authority, and it must not be altered

in any way to affect its microbiological or chemical

composi t ion.  Bot t led waters may contain a var iety of

micro-organisms, though no potential pathogens are

permit ted,  s ince surv ival  or  even mul t ip l icat ion of

organisms may occur on the supermarket shelf. It is

sometimes interesting to hear the reasons given for

paying for a product microbiologically inferior to that

coming out ofthe tap.

ffi Water-associ ated d isease
Drinking water-associated outbreaks of disease are

usually the result of one of four events:

inadequate removal oforganisms during treatment;

fa i lure in the t reatment sysrem so the intended

procedures are not carried out,

failure in the chlorination equipment;

breaks in the integrity of the distribution infra-

stfuctufe.

Outbreaks of typhoid, cholera and other bactedaarc a

thing ofthe past in developed countries, a reflection of

engineer ing and scient i f ic  sk i l ls ,  as wel l  as learning

from history. \Waterborne disease due to other micro-

organisms does occur, however. Viruses have been

responsible for a number of drinking water outbreaks

worldwide, though less frequently than bacteria or

protozoa. Outbreaks due to Norwalk-like viruses (NLVs)

are the most widely reported, though the evidence is

c i rcumstant ia l .  They include an outbreak at  a tour ist

hotel where sewage had seeped into the borehole water

used to supply the hotel through faults in the rock strata.

Another outbreak at a mobile home park was the result

of sewage gaining access to the well. Contaminated

water used in the production of cakes in a bakery is

likely to have been the cause of an outbreak of NLV

amongst employees and customers in South NTales, and

gastroenteritis with a likely viral origin occurred when

sewage from a broken pipe contaminated a drinking

water supply pipe in Bramham, Yorkshire in 1980

and when sewage contaminated a borehole in Naas

in Ireland in 1991. Cruise ships are a favourite haunt

of NLVs, which often strike when the vessel is well

out to sea and out of reach of any comfort for those

affected. Disinfection of the water supply on board

and compensation for ruined holidays is an expensive

consequence for tour companies.

Inadequate removal of Cryptosporidiam, and less

frequently G iardia, and Toxop lasma hav e led to outbreaks

when chlorination has been the only barrier used in

treatment or sand fi lters have been contaminated.

Campylobacter outbreaks are most often associated with

wells providing private supplies. These small rural

systems are most likely to be contaminated with animal

Table 1. Category | private watersupplies

Class No. of people supplied
[per dayJ

> 5,000
501-5,000
101 -500

25-1 00
< 2 5

Single domestic property

Aueraue dailvuolume
[fir perilay]

> 1,000
1n1-1  nnnt u  |  |  r u u u

21 -100
n n n
t ' tu

<5

ffi Legislation
Legislation to protect the microbiological quality of

drinking water is covered by EU Council Directives.
Most types ofwaterare covered by DirectiveS01TTSIEEC,
the so-called Drinking \Vater Directive, but this is to
be replaced by DirectivegSlS31EEC. \Water for human
consumption includes bottled waters and mineral waters,
the latter being governed by regulations different from
the Drinking \(/ater Directive. The 1980 Directive
included parameters for total and faecalcoliforms, entero-
cocci, sulphite-reducing an4erobes and colony counts at
22 and37 oC. Faecal coliforms are regarded as Escbericbia
coli andUK legislation does not specify numerical values
for colony counts. Coliforms must not be detected in

95 7o of samples when more than 50 are taken from any
one point in a l2-month period. No E. coliis permissible.
The new Directive will include microbiologtcal pan-
meters and also govern the aesthetic quality of the water
and the effectiveness of treatment. Values for coliforms
and E, co I i wlll remain, though the C lostridium perfrin gens
l imit wi l l  be more str ingent. Addit ional ly, in the UK
there is now legislation to monitor treatment plants for
CryptosporidiuTn oocysts. Following risk-assessment of all
treatment works in England and S7ales, those designated
'at risk' are required to carry out continuous monitoring
to count Cryptosporidiunz oocysts in 1,000 litres of water
every 24 hours. It will be a criminal offence to supply
water containing more than L0 Cryptosporidium oocysts
per 100 l i tres.

ffi Bottled water
The current fashion for buying bottled water has
heightened interest in its microbiology. Bottled water

El ffinffiffiffiffi$ffi tuffiffiYloDAYVOL27/MAYOO



waste. For the same reason E. cali OItl outbreaks may be

for-rnd in rural situations. For example, at a music festival,

in a field previously used for cattle grazing, an infection

was transmitted through mr,rd and standing water after

heavy rain.

Al l  th is pales into ins igni f icance,  however,  when

compared with the Crypto.rporidiam outbreak in

Milwaukee ln 1993 in which over 400,000 people were

af fected.  The author i t ies knew something was wrong

only when aler ted by pharmacists who reported

rocket ing sales of  ant i -d iarrhoea remedies.  Outbreaks

due to this organism have occurred in the UK and other

EU countr ies,  but  not  on as grand a scale.  In i t ia l  b lame

levelled at farmers for allowing slurry to run into rivers

which were later  used for  dr inking water abstract ion

may have been just i f ied in some cases,  but  molecular

typing of Cryptosporidiam now allows us to see that much

of the Crlptosporidian in rivers is actually of human,

rather than animal  or ig in,  and that  i ts  source must be

sewage t reatment p lants and non-point  sources other

than farms.

'W; The future
The future of drinking water provision lies in continued

vigilance against new and known micro-organisms, and

in more effective use of our water. The use of 
'grey' 

water,

a l ready used for  washing,  then recycled for  s imi lar

purposes, is one way of economizing on water treatment

costs. More effective detection methods, risk assessment

and predict ive model l ing of  r isk associated wi th water

use wi l l  help to ensure that  we use th is very valuable

resource wisely and wi th considerat ion not  just  for

ourselves but for those whose water supply is l itt le more

than a stream or a hole in the ground.

O PeterWyn-Jones is Convener of the SGM
Education Group and Principal Lecturer in Virology
& Microbiology atthe Schoolof Sciences,
University of Sunderland, Sunderland SR7 SSD
TeL 01 91 51 5 2520; Fax0l  91 51 5 2531 ;
e m ai I pete r.wy n -j o n e s @s u n d e r I an d. ac. u k

lnternational

Fundrcport

The 3rd Workshop in Molecular
Biology and its Application to Disease
| 0-l5 January 2400, The Centre forTropical
Diseases, Ho Chi Minh City, Vietnam
I Simon Cutting

The workshop, sponsored by the Society for General
Microbiology and consist ing of 6 days of practicals
and lectures, was held at the foremost centre in the
South of Vietnam for the treatment of tropical disease,
This site of aWellcome Trust overseas unit is directed
by Dr Jeremy Farrar (University of Oxford) who co-
organized the course with Dr Simon Cutt ing (Royal
Holloway University of London) as part of an init iat ive
to train Vietnamese staff in contemporary techniques
in molecular biology, Twelve European scientists
contr ibuted to the workshop which was attended by
2O students,

The 5-hour practical sessions, organized by Dr Marita
Poh lsch m idt,  i  ntrod uced the molecu lar tech n iques
required to diagnose inherited genetic markers such
as cystic f ibrosis: PCR, restr ict ion digestion, gel
electrophoresis and Southern blott ing, While the
objectives of mutation analysis may appear advanced
for use in a developing country, this technology is
a l ready beginn ing to  be appl ied in  V ie tnam and some
students present at the workshop are about to set up
a lab for diagnosis of inherited diseases at the Ho Chi
Minh Ci ty  (HCMC) Univers i ty  o f  Medic ine and
Pharmacy. A second and paral lel course introduced
Bioinformatics to groups of 10 students,Internet
access is now readily avai lable in Vietnam and this was
the f irst bioinformatics workshop to be held in the
country,

In addit ion to the practical labs, morninqs were taken
up by a series of lbctures and small  gro"rp discussions
where specif ic questions relat ing to the lectures were

ABOVE:
The mountains of North Vietnam

BELOW:
Practical skills being demonstrated
to Vietnamese participants,

PHOTOS COURTESY S CUTTING
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TOP RIGHT:
Group photo of the particiPants
in the 3rd Workshop rn Molecular
Biology and its Applicatian to
|.iseaseatthe Centre for TroPical
Diseases, Ho Chi Minh City
Vietnam,

CENTRE RIGHT:
Workshop participants in a
bioinformatics lab

LOWIR FAR RIGHT:
Nha-Trang Vietnam

PHOTOS COURTESY S CUTTING
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addressed in greater detail, These tutorials where
students could speak in depth io established

One of the highl ights of the workshop was a banquet
held on the Saigon r iver involving al l  part icipants and
staff accompanied by tradit ional Vietnamese mustc.

The signif icance of these workshops may, forthose
who are unfamil iar to Vietnam, be dif f  icult  to assess.
However, they are of vi tal importance and there is real
demand for Western technology. This is a result of
years of isolat ion from developed countr ies and
numerous oppor tun i t ies  now ex is t  for  co l laborat ion
and development in Vietnam which has a strong
background in academia (originating f rom the
French), Techniques in molecular biology are now
being appl ied for  the i r  own benef i t .  One top ica l
example is the development of a potential new oral
cho leravacc inewhich has undergone phase l l l
t r ials in Vietnam,

The European staff were: Dr Simon Cutt ing
(Royal Holloway U n iver.sity of London, R H U L),
Dr Marita Pohlschmidt (RH U L), Dr lan Graham
(RHUL), Professor Robert Glass (University of
Nott ingham), Dr Neil  Fairweather ( lmperial College,
Lon d o"n), Professo r Wo lf gan g Sch u m an n (U n ive rs ity
of Bayreuth, Germany), Dr Phi l ippe Bouloc (Universit6

ParislSud, France), Dr Alexandra G russ ( l  N RA,
Jouy en Josas, France), Angelo Pantel ides (RHUL),

Gabriel la Casula (RH U L), Ro Prajapati  (RH U L)
and  NgoTh iHoa (RHUL) .

O Dr Simon Cutting can be contacted atthe School
of Biological Sciences, Royal Holloway University
of London, Egham, SurreYTW2O }EX
Tel.01 784 443760; Fax 01 784 434326;
e m ai I s.cutti n g @r h b n c.ac. u kI

;

scientists were highlY
appreciated. Lecture
topics included gene
expression, basic
molecular biologY
techniques and infectious
diseases relevantto
Vietnam.The lectures
were attended bYthe
practical partici Pants as
wellas interested
scientists from HCMC,
making the turnout about
40-50 each morning.
Although students
spoke Engl ish and the
45-minute lectures were
given rn Engl ish,  theY
were translated into
Vietnamese making the
totalt ime per lecture
almost9O minutesl
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Pets, poopand parcsites
G. Suresh Kumar & Huw Smith

More than 5O% of all households in the
English-speaking world keep one or more
animals as pets. Dogs and cats are the most

common, wi th a lmost  60 mi l l ion in the USA and 14

mill ion in the UK. Other frequently owned household

pets include rabbits, rodents, birds, fish and insects. In

recent yeafs, a trend in the ownership of more exotic pets,

including non-human primates, exotic mammals, birds,

reptiles, amphibians, fish and arthropods as household

companions, has emerged.

Pets can have a positive impact on society. There

is increasing scientif ic evidence demonstrating that

responsible pet ownership can lead to reduction in the

morbidity and mortality associated with heart disease,

can substantially reduce health problems and can result

in fewer visits to the doctor. For example, exercising dogs

on a lead also exercises the owner. Other known benefits

include reduction in the feelings of loneliness and a

lowered frequency of psychological disturbances among

per owners.

Pets also harbour infections which can be transmitted

to susceptible human hosts. It has been estimated that

over 30 diseases (bacterial, viral, parasitic and fungal)

transmitted to man are pet-associated. Cataloguing a

comprehensive list of zoonoses is not the remit of this

article which will focus on some of the commoner

eukaryotic endoparasitic infections of dogs and cats

transmitted to man inpet faeces.

There are mil l ions
of domestic pets in
the world. But what
threats to human
health do they pose,
and what can we do
to minimize the
risks?

RI G HT:
A sporulated Ioxoplasna gondii
oocyst in a sample of cat faeces
COURTESY OF DR DAVID BUXION,
I/IOREDUN RESEARCH INSTITUTE
EDINBURGH

ffi Protozoa
Toxoplasmosis, The coccidian parasite Toxoplasma gondii

requires two hosts to complete its life cycle. Only felines
act as definitive hosts and they excfete the transmissive
stage (oocyst) for a period of 7-20 days following a
primary infection, which they acquire from eating
infected prey or, less commonly, from ingesting
infectious (sporulated) oocysts. Oocysts sporulate 1-5

days after excretion and remain viable in the environ-
ment for 2 1 2 month s. T. gondii infects a broad range of
intermediate, warm-blooded hosts, including man,
livestock, feral animals and birds, where the parasite

multiplies asexually to become quiescent in various

E nfi {Sffi $ffi *Sn.ffi ffiVIODAYVO L27 / l\/lAY ffi

tissues, including muscles.

Toxoplasmosis can be acquired in the following ways:

after ingestion oftissue cysts, in raw or undercooked

meat;
, ' '  after ingestion of sporulated oocysts in soil/sand

(or faecally soiled cat l itter), unwashed vegetables or

watef;

, congenitally, when tachyzoites (rapidly multiplying

vegetative cells) from an infected mother pass into the

developing foetus.

Congenital toxoplasmosis can result in a range of

conditions from clinically unaffected to individuals with

hydrocephalus, mental retardation, cerebral calcification

and inflammatory eye disease (retinochoroiditis). Severe

infection can cause foetal and perinatal death. Occasion-

ally, toxoplasmosis can be acquired from infected organ

transplants.

Infections are frequently subclinical, but symptoms

include a flu-like il lness and/or swollen glands (neck,

armpits and groin). The incubation period is 1-3 weeks:

10-23 days after eating undercooked meat and 5-20

days in an outbreak associated with cats. Immunity is

long-lasting, the degree of immunity being dependent

onage) exposure and immunological status. Tissue cysts

may become reactivated in the immunocompromised,

for example during immunosuppressive drug therapy or

in AIDS sufferers. Toxoplasmosis can be severe in such

indiv iduals,  wi th widespread disseminat ion.  I t  is  the

most common cause of focal brain lesions in AIDS

patients. In immunocompetent individuals, treatment is

rarely necessary. Sulphadiazine and pyrimethamine can

be considered ifi l lness is severe or protracted, in cases of

congenital infection, active ocular disease or AIDS. In

the 
'at 

risk' infected pregnant woman, spiramycin is

recommended throughout the confinement to minimize

the risk oftransferring the parasite across the placenta to

the developing baby.

Cryptosporidiosis. Cryptosporidium paruum is a coccidian

parasite with a life cycle involving both asexual and

sexual reproductive cycles which it completes within the

intestine of an individual host. Oocysts are infective

when excreted in the faeces. Symptoms include flu-like

il lness, diarrhoea, malaise, abdominal pain, anorexia,

nausea, flatulence, malabsorption, vomiting, mild fever

and weight loss. C, paruum can cause self-l imiting

diarrhoea in the immunocompetent and protracted,

life-threatening diarrhoea in the immunocompromised.

C. paruurn infects the intestinal tract of numerous

mammalian hosts, including pets. The oocyst is

environmentally robust and can remain viable in moist,

dark microenvironments for ) 12 months. Transmission

is mainly from person to person, although waterborne

transmission is well documented. Transmission from

pets has also been documented. There is no effective

chemotherapy for cryptosporidiosis.



G iard ias is. The fl agellated protozo an G iarclia intes t ina / i.r

parasitizes the upper small intestine of man and its l ife

cycle is  completed wi th in an indiv idual  host .  Giardia

exists in two dist inct  morphological  forms; the

reproduct ive,  pear-shaped t rophozoi te and rhe

environmentally resistant cyst, which is the transmissive

stage excreted in the faeces. The acute phase ofgiardiasis,

characterized by flatulence with sulphurous belching

and abdominal distension with cramps, is usually short-

l ived.  Diarrhoea is f requent and watery and becomes

bulky later. In the chronic disease stage, malaise, weight

loss and malabsorpt ion (v i tamins A and B12, D-xylose

and disacchar idases) f requent ly occur.  Cysts are

infectious soon after excretion and are environmentally

robust ,  remaining v iable in moist ,  dark micro-

environments for about 3 months. As with C. paruum,

person to person and waterborne transmission are well

documented. The significance of zoonotic transmission

remains unclear although domestic pets, l ivestock, feral

and wi ld mammals have been impl icated in the

transmission of  g iardiasis to people.  The f requency of

human infection directly attributable to animals has yet

to be ascerta ined.  Treatment is  uncompl icated wi th

several  drugs avai lable,  inc luding ni t ro imidazole

compounds (quinacrine and furazolidone).

lril cestodes
Echinococcosis. Echinococcus granu/osus and Echinocaccas

ntulti/ocu/aris are primarily pastoral diseases, as the life

cycle inc l r - rdes var ious (predominant ly herbivorous)

intermediate hosts. E. granu/osus and E. mu/ti/ocu/aris

have di f ferent  intermecl iate hosts.  The adul t  parasi te

lives in the small intestine of dogs and the transmissive

stage, the egg, is excreted in faeces. Eggs are extremely

robtrst ,  surv iv ing low temperat l r res (2.5 years at  2"C;

14 days at  -26 oC) and dry ing.  When ingested by an

intermediate host, the larval stage (onchosphere) enters

the bloodstream and is t rapped, normal ly  in the l iver
(and iungs for E. granulosas), by capillary fi ltering.

Here they develop into 
'hydat id '  

cysts.  The l i fe cycle

is completed by predat ion of  infected intermediate

hosts. Humans are also intermediate hosts in whom the

larval hydatid stage develops. Symptoms depend on
the number and dist r ibut ion of  hydat id cysts and
include hepatomegaly (enlargemenr of  the l iver)  wi th

obstruct ive jaundice,  wi th secondary spread to lungs,

brain and bone. Eosinophi l ia (an abnormal increase in

the number of certain white blood cells) is often present.

Treatment options include surgefy ro remove cysts and

albendazole which reduces cysr mass.

Dipylidiasis. The life cycle of the dog and car rapeworm,

Dipy/idium canium, involves rwo hosrs. Flea larvae ingest

tapeworm eggs which develop to rhe infective larval
(cysticercoid) stage in the flea within 18*30 days. Motile
proglot t ids ( reproduct ively marure segments of  the

tapeworm), containing eggs, are passed in faeces and can
adhere to anal hairs. These do not survive drying for more

than 7-2 days. The life cycle is completed following

ingestion of the infected flea and development of the

adult tapeworm in the intestine. Cysticercoid larvae in
infected f leas,  when ingested accidental ly  by humans,

can develop into adults in the inrestine, particularly in

crawling infants. Infections are uncommon and often
asymptomatic, but symptoms include abdominal pain,

d iarrhoea and an i tching anus,  wirh excrer ion of  the
motile proglottids, resembling rice grains, in faeces.

*l.ft,NematOdeS
Toxocariasis. Toxocara canis, Toxascaris leonina in canines
and Taxocara cati in felines have all been implicated in
human toxocar iasis,  bur the major i ty  of  documented

evidence favours T. canis as the aetiological agent. The life

cycle of Z canis is complex, involving direct rransmission

fol lowing ingest ion of  infect ive eggs,  indirecr  t rans-

mission fo l lowing predat ion of  infected,  intermediate

hosts and transplacental transmission of larvae to rhe

foetus. The latter ensures that most puppies are infected

at  b i r th.  Eggt are not

infective when excreted in

faeces and take tp to 3-4
weeks, depending upon the

climate, to develop into the

infective larva contained

within the eggshell. There-

fore, recently excreted

faeces do not present a risk.

In common wi th many

o r h e r  a n i m a l s ,  m a n  i s  a n

intermediate host. Humans

become i  nfected fo l lowi  ng

accidental  ingest ion of

eggs in the environ-menr.

The larvae hatch in the

in tes t i ne  and  m ig ra te

LEFT :
Numerous  sphe r i ca l  endogenoL l s
stages oi Cryptosporidium parvun
wi th in  an enterocyte  in  the smal l
in test ine o f  a  young lamb
PHOIO COURTESY DR DAVID BUXTON
[/O REDU N RESEARCF] I NSTITUTE
E D I N B U R G H

BFLOW:
What  threats  to  human heal th  do
0ur  pets  p0se?
PHOTO JANICE [/EEKINGS SGIV



ABOVE:
Safe disposal of animal faeces is ol
primary importance in preventing
the t ransmiss ion of  zoonoses.
PHOIO IAN AIHERTON SG[/
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through the soft tissues of the body, but do not multiply.

There are three clinical syndromes, namely visceral larva

migrans (VLM), ocular toxocariasis (OT) and covert

toxocariasis (CT), although infection can be asymptom-

atic. In VLM symptoms include cough and wheezing

from pulmofiaty migration or abdominal pain, hepato-

splenomegaly (enlargement of the liver and spleen) and

eosinophilia. In OT symptoms include strabismus
(squint), chorioretinitis, fail ing vision and unilateral

blindness, and in CT hepatomegaly, cough, sleep

disturbances, abdomin aI pain, headaches and behaviour

disturbance. Risk factors include children in the first

decade of life with pica (an abnormal cnvingfor unusual

food) or geophagia (eating earth), poor hygiene, conracr

with puppies and playing in areas where dogs and cats

defecate. The condition can be treated with anti-

inflammatory glucorticoids andlor anthelmintics
(thiabendazole, albendazole, diethyl carbamazine).

Cutaneous Larva Migrans (CLM) -'Hookworms'. The

pet-transmitted infections are caused by infective, free-

living Iarvae of Ancyclostona braziliense, Ancyclostoma

caninunt and U ncinaria stenocepbo/a. The infective stage of

dog and cat hookworms penetrate skin and migrate to

become mature, parasitic adults in the canine or feline

intestine. Eggs, excreted in faeces, develop into free-

living lanae in soil. Human infection is self-l imiting:

infective Iawae of canine and feline hookworms which

penetrate human skin rarely become mature adults.

CLM is characterized by intense itching at the

penetration site and the development of progressive

serpentine erythematous tracts and eosinophilia. T. canis

andT. catihave also been implicated in CLM. CLM is not

only pet-associated: the syndrome is associated with a

vadety of skin-penetrating, iarasite larvae.

Infective lawae survive in moist, dark, cool

microenvironments. They penetrate bare skin, and

transmission is associated with occupational and

recreational contact (e.g. walking barefoot) with

contaminated, shaded, sandy soils, frequented by dogs

and cats, in warm moist climates.

W Preventative measu res
\ilfhat can we do to avoid catching any of these infections

from our pets? Preventative measures focus upon

reducing transmission. \fhere drug rrearment is

unavailable, the safe disposal of faeces is the primary

measure. Oocyst- and cyst-contaminated litter trays

should be cleaned daily, by scooping soiled litter into a

sealable polythene bag which is disposed of by

incineration. Daily cleaning minimizes the risk of

transmitting infection and wearing gloves dedicated to

this purpose offers further protection. \Tearing

protective gloves when gardening also reduces the

likelihood of transmission from contaminated soil, etc.

Attention to personal and family hygiene after contact

with pets and/or faeces also reduces risk. Pets should be
regularly dewormed, with minimum rreatments at 2,6

and 72 weeks of age, and at least 6-monthly thereafter to

reduce the parasite burden in faeces.

Education plays a significant role in reducing the risk

of infection. Various local governmenr departmenrs,
health boards, professional bodies and pet health

advocacy and awareness groups provide a valuable service

by,
'.r, Promoting responsible pet ownership by optimizing

conditions under which pers are kept, encounging

their better discipline, care and behaviour and

discouraging irresponsible ownership ;
,, 'Encouraging co-operation with, and education of,

members of the public by bringing incidence data and

transmission routes to their attention and providing

information on the risks from excreted faeces - a
variety of leaflets on pet zoonoses and options for
avoiding contact with pet-associated infectious agenrs

areavallable on requesr from such groups;
,.. Putting risks into perspective by identifying 

'at 
risk'

groups such as pregnanr women and the immuno-

compromised;
.' Increasing the awareness of owning healthy pers, rhus

reducing the likelihood ofpets contracting infections;
, Promulgating byelaws on fouling.

In general, the risk ofcontracting parasite zoonoses

from pets is regarded as low, but avoidable. An

understanding ofthe parasite l ife cycle, education and

responsible ownership minimize risk further. However,

minimizing risk from pets will not necessarily lead to a
rapid decline in these zoonoses, as the increase in urban

strays, feral cats and foxes, which might harbour large
parasite burdens, may pose further challenges ro our
health.

O G. Sure sh Kumar is an Associate Professor atthe
Department of Parasitology, Faculty of Medicine,
University of Malaya, Kuala Lumpur, Malaysia
Tel. +60 3759 4743: Fax +60 3759 4754:
e mai I su res h @m ed ici ne. med. u m.ed u. my
O Professor H.V. Smith can be contacted atthe
Scoffish Pa ras i te D i ag n o st i c Lab o rato ry, Sto b h i | |
Hospital, Glasgow G21 sUW
email huw@spdl.org.uk
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New President
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The Society has been concerned aboutthe precipitous
decl ine in academic cl inical microbiology and formed a
working partyto address this issue.Aftertwo meetings i t
was proposed thatthe Societyform a new Clinical
Microbiology Group. l ts aim wil l  be to enhance the
opportu n i t ies for cl  inical ly qual i f  ied m icrobiolog ists to
meet with basic scientists and for effective research
col laboration. SG M Counci l  formally approved the
establ ishmentof the Group at i ts February meeting.

The topics covered bythe new Group wil l  be
the diagnosis of microbial infect ions
the immune response to micro-organisms
ireaiment and nrevention of microbial rnfections
resistance to antim icrobial agents
epidem iology of i  nfect ion
the determinants of microbial virulence
the classif  icat ion of cl inical ly signif  icant micro-organisms

We anticipate that the membership of the Group wil l  be
d rawn f rom med ical,  dental and veteri  nary m icrobiolog ists
and science-trained microbiologists with an interest in
cl inical microbiology. These are l ikely to work in universit ies,
hospitals, PH LS and N HS laboratories and research
insti tutes, We also anticipate that individuals workrng in the
pharmaceutical i  ndustry and infectious d iseases physicians
with an interest in microbiology wil l  also wish to join. We
expect to work closely with the Microbial Infect ion Group.

The Groupwil l  make i ts debutatthe 2001 Easter meeting
at Heriot-Watt University. The Convener is Professor
Stephen Grl lespie, Department of Medical Microbiology,
Royal Free HospitalSchool of Medicine, Pond Street,
Hampstead, London NW3 2OG (Tel, O2O7 794 O5OO ext,
353 9 ; F ax 0207 79 4 0 433;stephen g @ rf c.ucl.ac.u k). Any
enquir ies aboutthe Group should be addressed to him.

in the U K, he became senior
lecturer in virology at
Glasgow University and was
instrumental in setting up
the new Institute of Virology
there, Peter Wildy's next
move was to Birmingham
Universitywhere hewas
appointed to a chair,
spending much t ime in
teaching and organization
of the medicalschool in
addition to his research.
His work on the genetics,
biochemistry and

immunologyof herpes
viruses continued for 25
years, but he also became
an international authority on
viraltaxonomy and made a
significant contribution to
the study of the structure of
virus part icles.In 1975 he
accepted the chairof
pathology at Cambridge,
where he revitalized the
department, An able
diplomat, he held off ice rn
many bodies outside the
university. He was a
founding editor of Journal
of G e n e ral V i ro I o g y with
Colin Kaplan. Peter Wildy
d ied in  1987.

PeterWildy was a large
man, of great charm and
character and a good friend
to his col leagues. He is
remembered as a natural
teacher, honest but never
unk ind .  SGM Counc i l i s
delighted to dedicate the
new prize to his memory,

O Professor Sir David Hopwood was formally elected
President of the Society to succeed Professor Howard
Dalton from September 2OOO. A prof i le of Professor
Hopwood will appear in the August issue oI Microbiology
Today.

New Editor lot Microbiology Today
O Dr Meriel Jones (University of Liverpool) has agreed
to become the next Editor of Microbiology Todayfrom
September, when Dr Dave Roberts completes his very
successfulterm in the post. Meriel,  who has previously held
a BBSRC Media Fel lowship and was seconded for at ime
to work on the Guardran,currentlvwrites the Hot off the
Pressitem in MicrobiologyToday,A profile of Merielwill
appear in the August issue oI M icrobiol ogy Tod ay.

lnternational Research Fellowships
OCounci l  approved the estab l ishmentof  upto 1  O
International Research Fel lowships annually (see p,91 for
f ul l  detai ls of this new scheme). This init iat ive to encourage
exchange between scientists in dif ferent countr ies is a
f urther outcome of the recent Strategy Working Party
(see report of November Counci l  in the February issue
of Microbiology Today,p. 34).

The PeterWldy Prize Lecturefor Microbiology
Education
OCouncilwas pleased to approve the naming of this
new Prize Lecture afterthe dist inguished virologist and
past President of SGM,the late Professor PeterWildy. A
brief biography of ProfessorWildy and an announcement
of the prize can be found on this page and on p. 89,
respectively, of this issue.

Prize Lecture Nominations
OCouncil  has decided that in future i iwi l l  be possible for
applicants to nominate themselves for al l  of the Society's
Prizes. l t  also agreed to move the deadline forthe receipt of
nominations forthis yeario 3O September 2OOO. lt is
hoped that this wi l l  provide more t ime for members,
returning ref reshed f rom their hol idays (!),  to f  ind t ime for
this task. Ful l  detai ls of this vear's orizes for which
nominations are sought can be found on p.89.

Thelamieson Report:
Intothe New Millennium
O Counci l  considered this report,  commissioned by the
Insti iute of Biology and the U K Life Sciences Commitiee,
on opportunit ies forthe bioscience community and i ts
learned societies. There was support for the need for a
respected common voice of biology, to speak on generic
issues affect ing the whole community, and the Society
would be wil l ing to part icipate in discussions on the way
forward on this. However, Counci l  did not support some of
the wider suggestions in the report,  on pooling
management and resources. lt was felt that these were
inconsistent with the Society's prrmary purposes,to
advance the science of microbiology, and to promote
activities of value to members and the profession.

O Alan Vivian, G eneral Secretary

OThe new Society prize for
m icrobiology education has
been named afterthe late
PeterWildy, in recognition of
h i ^  + ^ ^ ^ h ; ^ ^  ^ t , i i l ^
| i l J  L g d \ . r  i l r r 9  J n i l t J .

ProfessorWildywas a
d ist inguished virologist who
was deeply involved in many
SG M activi t ies, culm inating
in his becoming President in
1978.  Born in  1920,  he
trained original ly as a doctor,
qualifying in 1 I 44.Hejoined
the RoyalArmy Medical
Corps, returning to the
bacteriology department of
his old medical school at St
Thomas's Hospital, London
in 1947. He soon became
interested in the developing
field of virologyand spenta
year in Austral ia carrying
out pioneering genetical
studies on herpes simplex
underthe direct ion of Sir
Macfarlane Bu rnett. Back
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Prize Lectures and Awards
ffiwpffiwww&M
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The Colworth Prize is
awarded bien n ially for an
outstanding contr i  bution
in an areaof appl ied
microbiology. l t  is sponsored
by the Colworth Laboratory
of Unilever Research. The
prize is 9 1 ,000 and the
winner gives a lecture on
h is,/her work, The lecture
is  usual ly  publ ished in  a
S n r ' i c i v  i n r  r r n a l

1 , The Colworth Prize
Lecture shall be awarded
biennial ly for an outstand ing
contr ibution in an area of
appl ied microbiology.

2. Nominations shal l  be
made by any two members
of the Society:the nominee
need not be a memberof
the Society, Nom i nations
should be accompanied
by a statement of the
contr i  bution to appl ied
microbiology made by the
nominee,supported by
repri nts or other appropriate
documentation, A brief CV
of  the nominee and afu l l
bibl iography of his or her
work should also be
i ncl uded, Alternatively,
candidates may submit al l  of
the information listed above,
togetherwith the names of
two members who are
fami l iar with thei r work, who
wil l  be asked to supplythe
appropriate statement with
regard to the candidate's
contr ibution to appl ied
microbiology.

3. There will be no restriction
by reason of age or nationality
of those el igible for
nomination for the Colworth
Prize Lecture, Recipients of
the Lectureship may not be
nominated on a subsequent
occasron,

4, The recipientof the
Colworth Prize Lectu resh ip
will be expected to give a
lecture based on the work
forwhich the Prize
Lectureship has been
awarded to a meeting of the
Society, normally the spring
meeting fol lowing the
announcement of the
award, and to repeatthe
lecture atthe Colworth

Laboratory. The reci pient
wil l  be strongly encouraged
to publish the lecture in
either Microbiologyor
J o u rn al of G e n e ral Vi rol ogy,
whichever is the more
suitable, The choice wil l  be
at the d iscretion of the
Editors of thetwo journals,

ffiwffiwwWffiffiffip
ffiwffiww #ww
ffiffmwmtuffiwffiwgp
ffiMruwwmffi$ww
This is a new award which is
awarded annuallyforan
outstanding contribution to
m icrobiology ed ucation,

1 . The PeterWildy Prize of
95OO shall be awarded
annually for an outstanding
contr i  bution to microbiology
ed ucation, without restriction
on the area of microbiology
in which the award is made.
M icrobiology ed ucation for
the purpose of the award
need not be confined to
u niversity teaching, lt may
also include education of
the general publ ic, school
pupils or professional
groups,

2, Nominations forthe
PeterWildy Prize shall be
made by anytwo members
of the Society;the nominee
need not be a member of *

the Society, Nominations
should be accompanied by

a statement of the
contr ibution to microbiology
education made bythe
nominee, suppoded by
appropriate documentation
if available, A brief CV of the
nominee should also be
i ncl uded, Alternatively,
candidates may submit all of
the information listed above,
togetherwith the names of
two members who are
famil iar with their work, who
wil l  be asked to supplythe
appropriate statement with
regard to the candidate's
contr ibution to microbioloov
education,

3, There shal l  be no
restriction by means of
age or nationality of those
eligibleforthe Prize,
Recipients of the Prize may
not be nominated on a
subseouent occasion.

4, The recipient of the Prize
will be expected to give a
oresentation based on an
aspect of educational work
forwhich the Prize has been
awarded to a meeting of the
Society, normally within a
year of the announcement
of the award. The
presentation may take the
form of a lecture, workshop,
aud iovisual d isplay or any
other appropriate activity,
The recipientwil l  be
strongly encouraged to
publish an article based on
the oresentation in
Microbiology Today,

ffiffimmffiwwry &wmwd
The Fleming Lecture is awarded annuallyfor
outstanding research in any branch of microbiology by a
young microbiologist in the early stages of his/hercareer,
The award is 91 ,000,

1, Nominees should normally have been engaged
in research for not more than 1 0 vears after doctoral
qualif ication or equivalent, Years may be added to this total
in respect of career breaks, for parenthood or other
substantive reasons,

2, There should normallv have been a connection with
the scientif ic activity of the Society, either by means of
past and continuing membership of the Society (a minimum
of 3 years' membership of the Society would normally be
expected), or past presentation(s) at a Society meeting or
publication(s) in a Societyjournal, or an organizational or
administrative contribution to the scientific work of the
Society,

3, Candidates should submit an outl ine CV including
detai ls of qual if ications, scholars h i ps, research g rants
obtained, etc,, a list of publications, an outline of theircareer
progression (posts held in postdoctoral research) and
the names of two members who arefamil iarwith their
work, who will be asked to provide a statement detailing
the candidate's contribution to microbiology and merit for
the award, Alternatively, members who wish to make a
nomination should provide such a statement and should
arrange for a second member wil l ing to support the
nomination to provide astatement, and should askthe
candidate to provide the CV and publications list.

4, The recipient will be expected to give a lecture based on
his or her work to a meeting of the Society, which will usually
not be that which takes place in the spring, He or she may
be asked bythe Councilof the Societyto repeatthe lecture
at another centre in this country or in Europe. Expenses of
the lecturerwill be paid bythe Society, Requests forsuch a
second lecture should be made to the General Secretarv
and will be considered by Council. The text of the lecture will
be published in either Microbiologyor Journal of General
Virology,whichever is the more suitable, The choice will be
atthe discretion of the Editors of thetwo journals,

5, In the eventof there being no successful nominee in
any particularyear, the Award money will be returned to the
f unds of the Society, Any g iven nom i nee may be chosen
once onry,

ffiww# ffir&ffiffi&fu ffiwwffiffiw fuww&uxre
This Lecture is held bienniallv and commemorates
the pioneering contributionsof Fred Griffith to bacterial
genetics.lt is awarded in recognition of long and
distinguished service to microbiology, The winner receives
S500 and gives a personal overview of an area of
microbiology, The lecture is usually published in a Society
jou rnal, Please contact the General Secretary for f u rlher
details,
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NewGrantScheme
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Council  is oleased to announce a new scheme which has
been established to allow scientists to travel to or from the
UK and Republic of lreland to carryoutadefined piece of
research in any f ield of microbiology. Applicants must be
of postdoctoral level or above, The visits may be of up to 3
months duration. The awards cover the costs of return
travel, a subsistence allowance and a contribution towards
the costs of consumables in the host laboratory,
Aoolications for awards are now invited.

ffiw#*m

1 , Applicants must be scientists of at least postdoctoral
level who are practisi n g m icrobiolog ists, Postdoctoral
workers in oeriods between contracts orthose who do
not have salaried employment are inel igible to apply.
Postdoctoral workers must supply a supporting statement
from their head of deparlment, Al l  appl icants must submit
a CV with their completed application form,

2. U K scientists whose salary is provided by a Research
Cou nci l, govern ment department, major charitable f u nd i n g
body or other organization which runs an international
fel lowship scheme should supply evidence that
sponsorsh ip has been sought unsuccessf ul ly from
theirfunding body,

3, The scheme enables applicants resident and employed
in the U K or Republic of lreland to visit any other countryto
carry out research in a suitable laboratory, or scientists f rom
other countries to carry out research in the U K or Republic
of lreland,

4. The research workto be carried out in the host
laboratory must be clearly defined, lt must also be
microbiological, but any appropriate area of the science
wil l  be considered forfunding.

5, The scheme is intended to support new initiatives
but applications which offer innovative projects with
establ ished col laborations wil l  be considered,

6, A supporting letter f rom the head of the laboratory to
be visi ted must be supplied.

7. Fellowships will be awarded for up to a maximum of 3
months.

8. Awards are available to coverthe cost of travel by the
most economical means and route, subsistence at up to
S 1 ,000 per month and a contribution towards the cost of
consumables at up to 91 ,000 per month, Fel lows wil l
normally be expected to continue to receive a salary from
their home inst i tut ion or other source.

9. Applicants are expected to have adequate insurance
arrangements and to provide evidence of this, The scheme
does not cover the costs of insu rance.

1 0, On completion of the fellowship, a report must be
submitted to the SG M Grants Off ice within 1 month.

1 1, FOURcopies of the completed applicationform and
all supplementary documentation must be submitted to the
SG M Grants Office for consideration.

There wil l  normally be three rounds of appl icat ions
during each calend aryear.ln the firstyear of the scheme,
the closing dates are 31 luly 2OOO and 3O November
2000.

ffiMwww&ffimm,w
ffiwwwWwffiffiffiffi&
Wwmm# $ ffiffiffi
Only one application for
funding was received. Dr
Henryltibeof Cambridge
was awarded upto 92,700
to facilitate construction of a
model bacterium,'The
Mi l lenn ium Bugland to
transport it to the U n iversity
of Warwick for display at the
SG M Mi l lenn ium Meet ing,
A photograph of a prototype
of the'Bug' was published
in the February issue of
Microbiology Today.

ffiMwmmffiffispm
ffiwwmffiwffiffiffiffiR
ffiasm# ffiffiffiffi
Members are invited to
apply for small grants to
fund either (a) relevant
science promotion
initiatives or (b) to support
developments likely to lead
to an improvement in the
teaching of any aspect of
m icrobiology relevant to
secondary ortertiary
(i ncluding postgraduate)
education in the UK.

Applications are now invited
for either category of award,

ffiux$m.s

1, Applicants must be
members of the Society,
currently residing in the U K
or Republic of lreland,

2. Practical teaching aids

(a)Applicants may seek
support,  normally within the
range S20O-$3,500, for:

l ' i )  nr  r r r -haco nf

consumable materials,
but not capital equipment.

(i i) short-term assistance,
e,g, vacation employment
of an undergraduate,
or exceptionally a
postgraduate after expiry
n f  e  c t r  r d e n i q h i n

(b) Exam ples of projects
which might be funded
include the provision of
teaching materials (e,9.
videos, sl ides, posters), the
development of rel iable,
novel practical exercises,

new approaches to
teaching/learning fam i l iar
concepts (e,g, computer
si mulat ions or tutorials) or
any other appropriate
aspect, lt is not intended
thatthe Fund should
subsidize normal
departmental teaching
practices;the Society
wishes to encourage
innovatron,

(c) Successf ul appl icants
wil l  normally be required to
make the results of their
work available to Society
members within '1 

8 months
of theaward being made.
This  wi l l  inc lude a
presentatron at a Society
meeting and publication of
an article in Microbiology
Tod ay. Physical materials,
whether offpri nts, videos,
sl ides, com puter programs,
microbial strains or in other
forms, should be readi ly
available to Society
members on free or low-
cost loan or pu rchase for a
period of at least 5 years
after term ination of the
project,

(d)The Society would
encourage commercial or
other dissemination of the
results of the projectto a
wider publ ic, Al l  Intel lectual
Property Rights, including
copyright and design r ights,
in any materials produced
as a result of the grant will
be vested in the Society,

3. PUSawards

(a)Applicants may seek
funding of no more than
S 1 ,000 for small projects
to promotethe public
understanding of
microbiology. These m ig ht
include talks, workshops,
demonstrations, posters,
leaflets, broadcasts,
activities at science festivals
and audio-visualor
com puter-based packages.
These activities can take
place as part of a SET event
atthe applicant's place of
work, but PUS activities that
are partof the programme
of an open day to promote
the inst i tut ion are inel igible
for f  und ing,

(b)Applicants must provide
a detailed description of
the proposed initiative,
which i t  is anticipated wil l
take place in 2000 /2OO 1,
ful l  costings and evidence
of any collaborations or
other sponsorship, Each
appl icat ion should also
include a safety risk
assessment and evidence
nf  nr  r -nc i inn fnr

appropriate publ ic l iabi l  i ty
insurance cover if the
activity is to be held at a
publicvenue, Payments
to helpers such as
undergraduates who are
giving up theirfree t ime to
deliverthe activity may be
included in the costings,

Applicants should also
indicate howtheywil l
assess the success oftheir
event,

(c) Successful applicants
must submit a report of the
activity to the Society within
3 months of the completion
of the project, This should
take the form of an article
for publ icat ion in the
'Going Public '  section of
Microbiology Today. A
copyof the results of the
assessment exercise (a
simple questionnaire or
summaryof publ ic
comments on the event
wil l  suff ice) should also
be provided,

,&gxpfil$*m&Eexss $ma:srysw

Application forms are
available f rom the Grants
Of f iceatSGM HOormay
be downloaded from the
website,

Please state clearly
whether aform is required
for ateaching aid or a PUS
awaro.

There is no closing date
for appl icat ions, which wil l
be considered on af irst
come, f irst served basis
dur ingtheper iod l  June
2000-31 May2OO1.
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The prizes are intended to encouraqe excellence in the
study of microbiology by undergradlate students and to
promote scholarship in,and awareness of, microbiology in
universities, The prizes are awarded annually to the
undergraduate student in each quali fying inst i tut ion who
performs best in microbiology in their penult imate year of
studyfora Bachelor 's degree, Each winning studentwil l  be
awarded S5O, a certificate and a f ree year's undergraduate
membership of the SGM.

One prize is available to each university in the U K and
Republic of lreland offering an appropriate microbiology
course, The university will be asked to choose the assessed
microbiologicalwork forwhich the prize is awarded,
Examples of appropriate work include: best written
dissertat ion on a microbiological topic; best microbiology
presentation ; best examined microbiology module, The
submission should be supported by formal marks, not an
informal assessment, Winninq students should have
attained at least 2(l) overall in"their degree examinations
atthe stage atwhich the award is made,

Eligible students may be registered for any degree with
a signif  icant microbiology content (e.9, Biotechnology,
Applied Biology, etc.) not just a BSc Microbiology, The
university must decide which student group studying which
microbiological act ivi ty is el igible for consideration, Usually
this should remain the same from yeartoyear, although a
permanent change to the selection may be made if new
courses oeveloo,

Universities are now invited to nominate a studentfor
a 2000 SG M Undergraduate M icrobiolog y Prize.
Submissions can only be accepted on the form which has
been sent to al l  inst i tut ions, The f ul l  rules and further cooies
of the form mav be downloaded f rom the SG M website or
obtained from ihe Grants Office at Marlborough House,
The closing date for nominations is 31 August 2OOO,

KfumWmffimmmfuw ffiwwWffimsm#
Members who are permanently resident in adeveloping
cou ntry are rem i nded that they may apply for f und i n g to
acquire for their l ibraries books, or possibly journals, relat ing
to microbiology, These annual awards are available as a
result of a generous donation from ProfessorT. Watanabe
of Japan, Ful ldetai ls of the scheme were published on p.35
of the February issue of MicrobiologyToday.Theclosing
date forthe receipt of applications, which should be made
to the G rants Off ice at SG M Headquarters, is 6 October
2000,

Details of all Society grant schemes are now available
on the SGM website atht$://rnnrvwsgm.ac,uk,
You can also download the application forms for most
schemes. Click on the Grantd & Funding button fordetails,

Any enquiries should be made to the Grants Office,
SGM, Marlborough House, Basingstoke Road, Spencers
Wood, Reading RG7 1 AG (Tel: 01 1 8 988 1821 ;
Fax: 0 1 1 I 9BB 5656; email: grants@sgm.ac.uk).

ffimwruw#wruffi tr mffiffiwwfuwmw ffimwm#
ffiffiffiffidffiffiffis
The purpose of the Seminar Speakers Fund is to promote
tal ks on microbiological topics in depalcmental sem inar
programmes. Applications are invited f rom higher
education inst i tut ions where microbiology is taught for
grants of up to $2OO towards the travel, and if necessary,
accommodation, expenses of an invited speaker.
Applications wil l  be dealt with on a f i rst come, f  i rst served
basis during the academic year. Writ ten submissions should
be sent to the Grants Off ice at SG M Headquarters for
consideration.

&tss$wm

1 , The scheme is open to higher education inst i tut ions
in the U K and Republic of lreland where microbiology is
taught, Normally, only one departmentwithin an inst i tut ion
will be eligible for an award within each academic year,
which is defined as running from September 2OO0 to June
2001 , lt is expected that departments will collaborate in
selecting a seminar speaker,

2. Applications will only be accepted from departments,
not f rom Student Microbiology Societies,

3, One ortwo speakers may be funded each year;either
two at a maximum of l1 0O each or one up to a maximum
ofS20O,

4. Seminars must be advertised regionally as sponsored by
the Society,

5, Awards will be paid retrospectively on receipt of
evidence of the actual expenses incurred,

6, Applications should contain the fol lowing information:

(a)The names and addresses ofthe speake(s) to be
invited and the topic of the talk(s),

(b)Evidence, in the form of a programme, that an active
seminar programme is already establ ished in the
department(s). Where no previous programme exists, good
reason should be given forthe request, such as the
establishment of a new department,

(c) Detai ls of any sponsorship forseminars thatthe
department already has (or is anticipating).

(d)An indication of the target audience forthe seminar,
which may include undergraduates and postgraduates,

There is no application form forthis scheme,

ffimwffiwwmm&ffiwmmffi
ffiffimww#wffiffiwffiffiffi
ffimwmruM
Councilaims to assrst
microbiologists in
developi ng cou ntr ies and
Eastern Europe through the
International Development
Fund.Awards are made by
competit ion.

ffiaxrpwmw

1. Supportvisi ts (travel
and accommodation) by
members of the SGM to
laboratories in countries
where microbiology is
inadequately developed but
where its further
development may assist
ed ucation or the economy
of these countr ies. The
purpose of the visi ts must
be to give short lecture
courses and laboratory
training in subjects
designed to meetthe needs
of these countries. The
countr ies mayvaryfrom
time-to-time but at present
these include many places
i ^  + L ^  E ^ -  E ^ ^ +  n  r - : ^ ^ r  S O U t hi l  r  Lr rE I ar Ld,D Lr 11| tud,

and Central America, the
lndian sub-continent and
Eastern and Central
Europe, Host laboratories
are usually expected to
provide some evidence of
local support for the
courses,

2, Al low purchase of basic
equ ipment essential for the
needs of such training
courses.

3, Provide Societyjournars,
symposia and special
publ icat ions to establ ished
libraries for a l imited period
of time at reduced ot zero
cost, especially when it can
be shown thatthese
publications are not
currently reasonably
available in the country
concerned,

4, Support national
m icrobiological facilities,
e,g, culture col lect ions
(which underpin
m icrobiology), where these
run intotemporary
difficulties,
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5. Supportanyother
small projectto assist in
tech nology transfer f rom
Western Eurooetothe
areas mentioned above for
which other sources of
funding do not exist.  This
might include provision of
equipment to a nominated
centre atwhich a member
is working permanently,

ffisx$dwfitsxms

1 , Applications for sums
between 91,000 and
95,000 wil l  be considered
first, No applications above
S2000 will be accepted,

2, Applicants must be
members of the Society,

3, In making applications
for support for giving short
t a a T r  r r o  a n t  t r c A c  n r

laboratory training, detailed
information must be
provided aboutthe
relevance and quality of the
training course and the
degree of local support for
Tne course,

4, Each application must be
accompanied byful l
support ing documents,

5, A condit ion of fundino
(exceptfor provision of 

"

publications) is that a brief
reporl, suitable for
MicrobiologyToday,be
orovided,

Applications to the Fund
are now invited. Four copies,
including ful l  support ing
documents, should be sent
to the International
Secretary (Professor J,W
Almond, SeniorVice-
President of Research and
Development, Aventis
PasteurSA, 1541 Avenue
Marcel M6rieux, F-69280
Marcy lEtoile, France),

The closing date for
applications is 2 Ostober
2000,

ffiwwww#ffiwmfuwmm
Professor Geoffrey L Smith (Convener of the Virus
Group) is leaving the SirWil l iam Dunn Schoolof Pathology,
University of Oxford to join the lmperial College School of
Medicine on 1 October 2000, His new address wil l  be
Wight-Fleming Inst i tute, lmperial College School of
Medicine, St Mary's Campus, Norfolk Place, London
W2 1PG (Te|,0207 5943971 /2;Fax0207 5894 3973;
email  glsmith@ic,ac,u k).
'l'm looking fonuard to working at lmperial College and
having given the Almroth Wrightlecture at St Mary's and
received the Fleming Award from SGM, the Wright-
Fleming lnstitute seems a perfect place to go!

Geoff rey Smith has been awarded a Wellcome Trust
Principal Research Fellowship for 1 0 years f rom 1 October
2000 and will continue to dirdct a research group working
with ooxviruses. He has also been elected a Fellow of the
Institute of Biology and a Fellow of the Academy of
Medical Sciences,

Howald f enkinson, Professor of O ral M i cro b i o I o gy,
University of Bristol, and Convener of the SG M Cells & Cell
Surfaces Committee, is in receiptof the 2000 Research in
Oral BiologyAward from the InternationalAssociation for
Dental Research (IADR), supported bythe Church &
Dwight Company, The award is for outstanding research in
any f ield of oral biology, and was presented to Professor
Jenkinson at the Opening Ceremony of the 78th IADR
General Session at the Washinoton DC Convention
Center in Aoril,

The Societv notes with reoretthe death of
Dr f.A Gdmqon (mem6er s i nce 1 958), Mr D. Jagadish
(member since January 2000) and Dr l.B. Urcing
(membersince 19BB and Associate Editorof IJSB/
IJSEM s ince 1995) .

The Society also notes with regretthe death of
Ptotegsor Martin R Pollock, FRS, an Original
Memberof the Societywho also served on Council
1 962- 1 966, With the late Professor Bill Hayes he founded
the firstteaching department of molecular biology in ihe
UK atthe University of Edinburgh,

ffiffimffiffiwww
Recently we have been sorry to say goodbye to two
members of staff who have worked for SG M for several
years, Susan Andtews, Staff Ed ito r o n J GV, h as left to
have a baby and Mandy Scott, Membership Assistant,
has gone overseas with herfamily on theirarmy posting to
Germany, A party was held at Marlborough House to mark
the occasion and farewellgifts were presented,

Valerie Adams, who has been temping in the Journals
Sales Off ice and Meetings Off ice this year, will be moving
to the Membershio Office,
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Meetings on
the web
U oto-date i nformation on
future Society meetings is
avai lable on the website:
http://www.sgm.ac.uk

Meetings
organization
The SGM meetings
programmes are organ tzeo
by the committees of the
special interest groups, co-
ordinated by the Scienti f ic
Meetings Officer, Dr Pat
Goodwin. Suggestions for
topics for f  uture symposia
are always welcome, See
p, 1 06 for contact details
or uroup uonveners.
Administrat ion of
meetings is carr ied out
by Mrs Jos iane Dunn of
the Meetings Off ice at
SGM Headquarters,
Marlborough House,
Basingstoke Road,
SpencersWood,
Reading RG7 1AG
T e l . 0 1  1 8  9 8 8  1 8 0 5
Fax 0' l  1 I  988 5656
email meetings@sgm.ac.uk

Millennium
meeting
University of Warwick
Apr i l2000
Fight ing In fect ion in
the 21st  Century
Symposium volume
This wil l  be avai lable later
in the year from Blackwell
Science. The price wil l  be
$65, with a40o/o discount
for members of SGM and
SfAM, To receive an order
form when the book is
publ ished,  p lease complete
the form on the meetings
page of the SG M website,
or contactthe Events
Administrator,

Abstracts book
The f ul l  text of the
abstracts book is now
available as a PDF f i le on
the SG M website,
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O Main Symposium
(12-13 September)
Gommunity
Structure and
Go.operation in
Biofilms
0rganizers:P Gilbert, PM. Goodwin
H.M, Laooin Scott and M. Wilson
Speakers:
J, WIMPENNY (Cardiff) ]verview
H.J. BUSSCHER (Groningen The
Netherlands) lnitial adhesion events
D. DAVIES (Montana, USA)
Physiological events in early stages
of biofilnfornation
P SI00DLEY (Exeter) Factors
i nfl u e n ci n g b i of i I m stru ctu re
P KOLENBRANDER (NIH, USA)
Coadhesion in biofilns
H. C FLEI\/lMING (Mulheim
Germany) Cohesiveness in biofilm
matrix polyners
H, LAPPI N-SC0TI (Exeter)
Delachnent
C PICI0REANU (Delft, The
Netherlands) Modell ing and
p re d i cti ng b iofi I n stru ctu re
P I/ARSH (CAIVIR) Connunity
interactions in biofilms
S M0LIN (Denmark) Probing I

complex biofilns
L. EHLERS (Washington, USA)
Gene [ransfer in biofilns
P GILBERT(Manchester)
Population dynaniu
G W0 0 LFAARDT (Stellenbosch
S. Africa) Biodegradation by biofiln
comnunities
R BAYST0N (Nottingham) Biofilns
and prosthetic devices
D. ALLIS0N ([/anche$er) Problens
of control
J. C0STERT0N (Montana USA)
Cu rre nt statu s/futu re p rosp ects

O Other Symposia,
Workshops and
Events

@ Applications
of recombinant
technology to ind ustrial
fermentations
(12 Septembed
Fermentation & Bioprocessing
Group

0rganizer: Matthew Duchars
(matthew.duchars@avecia com)

Some areas to be dlscussed
include: Con$ruction of novel
biosynthetic pathways to unnatu ral
amino acids; Overproduction of
phenylalanine in [, coli',Application
offungal expression systems in
Asp e rg i | | u s,Stability of
recom binant fsrmentations
Production of vaccines from
recombinant f cot Increased
productivity from recombinant
fermentations,

Please contactthe convener, Reg
England (r.england@uclan,ac uk),
ifyou are interested in presenting a
po$er

ffi Evening workshop:
Biofi lm formation and
control (1 2 September)
Environmental Microbiology
Group

0rganizer: Hilary Lappin-Scott
(h, m,lappin-scott@exeter,ac,uk)

Keynote speaker: Bill Keevil
ls control of biofilns really fenible?
The workshop is a forum for short
presentations by postgraduate
students and young scientists and
allare welcome to attend and join in
the discussions, lf you would like to
present a short talk or a poster on
your research please contact the
0rganizer

The workshop will be followed by a
You n g M en b e rs Rece ption, where
postgraduate and postdoctoral
delegates can chat over wine and a
finger buffet, Entry is free, but must
be prebooked when regi$ering for
the meeting

W Promega Prize Final
(13 September)

Promega sponsors this competition
to encourage excellence in
scientific communication by youn g
scienti$s, Group Committees have
now judged the oral or po$er
presentations by members under
28 related to recent Group
symposia The finalists go forward
to compete for Promega Prizes at
a special session of short oral
presentatiotts on their research
There are two prizes of 1200 to be
won and in 2001 the winners will go
on to compete forthe title of Young
Life Scientist of the Yearagainst
finali$s from other learned
soci eti es.

W MathematicalSki l ls
and Microbiologists
(14 September)

Education Group

0rganizer: Ron Bishop
(rh.bishop@ul$ ac.uk)

R.BENN (Exeter) Why are we so
scared of naths?
K.HACK (Ul$er) Why are we
so nuch worse [han the res[ of
turope?
D 0RR(Ul$er) Whatbasic
nuneracy skills are really needed
by nicrobiologists?
P PICKARD (North London)
Approaches to the acquisition
of nuneracy skills by non-
nath ena[ical sci e nti s[s
P F0STER (Central Lancashire)
Developing a naths textbook for
biologists

The afternoon session will focus on
case studies and demon$rations

O MEETING FLYER -
PLEASE DISPLAY,

A smallpo$er to advertise the
Exeter meeting is enclosed with
this issue ol Microbiologyloday.

Please display it on your
departmental noticeboard or pass
it on to colleagues, lf you would
like further copies to distribute,
these are available from the
Meetings 0ffice.

ff i Medical implications
of biof i lms (14-1 5
September)

Cells & Cell Surfaces and
Microbial lnfection Groups
0rganizers: D. Devine (0RLBDD@
oralbio novell. leeds,ac,uk) and
M Wilson (mwilson@eastman.
ucl.ac.uk)

| 4 September a.m. Biofilms in
imp lant-associated i nfections

l. RAAD (Texas, US) lntravascular-
c ath ete r re I ate d i n f e cti o n s
S,P G0RMAN (Belfa$) Preventing
the complications associated with
urinary trac[ devices
C.H El LMAN N (lt/uenster, Germany)
Molecular basis biofiln fornation
by Stap hylococc us e p i d e rm i d is
M R.W. BR0WN (A$on) Antibiotics
and biofilns

14 Septenber p,n,lral biofilms
D. BRADSHAW (CAMR, Porton
Down) Microscopic structure of oral
biofilns
M. WILS0N (UCL) Controlof oral
biofilns
J. D0UGLAS (Glasgow) Candida
biofilns and their susceptibility to
antifungal agents
RA BURNE(NewYork,  USA)
Regulation of genes in response to
pH and carbohydrate in adherent
oral streptococci

/ 5 Septenber a,m, Biofilms on
e h o d d i n n  c r  r r f q n o eu r  r u u u i l  t 9  u u t  t u u u u

U R0EMLING (GBE Germany)
Dissection ofthe genetic pathway
leadi ng to n u lticel I u lar an d bi ofiln
behaviour i n Salnonella typ hi n u ri u m
G,T. MacFARLANE (Dundee) Sess/e
versus biofiln growth inthe large
intestine
G.B. PIER (Harvard, USA)
P se u d o n o nas ae ru g i nosa b iofil m s
in lung infection
J K. STRUTHERS (Coventry) Ihe
use ofthe Sorbarod biofiln systen
to investigate the interaction of
ne d ically i n portan[ b acte ria

O 0FFERED P0STERS:the
deadline for receipt oftit les/
abstracts is 12 May 2000
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O Main Symposium
New Challenges to
Health: the Threat
of Virus Infection
0rganizers: PM. Goodwin,
W.L, lrving, J Mc0auley,
D J, Rowlands and G L, Smith
Ihe following topics will be covered:
Surveillance and detection of
viruses/Epidemiological impact of
viruses - overview/ Hantavirus -
bunyarvirus/Calicivirus/lnfluenza
virus/Henatitis virus/H lV/
Morbilliviruses/TSEs/Endo genous
retrovirus - xenotransplantation/
Gammaherpesviral infections in
immunocompromised populations/
Ebola and Marburg viruses/
Dengue virus/Borna viruses/Dru g
development and drug resi$ance
O Other Symposia,
and Workshops
W Wall-less organisms
Cells & Cell Surfaces Group
0rganizers: I Sutcliffe and
M J. Woodward

W New enzyme targets
for anti-microbials
Microbial Infection Group with
Biochemical Society
0rganizer: L Piddock

W Microbiology of
nitric oxide
Physiology, Biochemistry and
Molecular Genetics Group
0rganizer:M. Larkin

ffi Post-transcri ptional
control of gene
expressron
Virus Group
0rganizer:l Brierley

@ Microbe-pol lutant
interact ions:
biodegradation and
bioremediation

Environmental Microbiology
Group

0rganizer: K. Semple

W Benchmarking in
microbiology education

Education Group

0rganizer: T, Cartledge

ffi Monitoring and
treatment of blood-
borne viruses

Clinical Virology Group

0rganizers: I Connell and
C Mc0aughey

@ Biotransformations

Fermentation & Bioprocessing
and Physiology, Biochemistry
and Molecular Genetics Groups

0rganizer: R, Hall

W Specialsymposium:
Genomics

Systematics & Evolution Group

Contact G Saddler(g.saddler@
cabi.org)for details

ff i Evening workshop
foryoung members:
Genomics t

Physiology, Biochemistry and
Molecular Genetics Group

0rganizer:M, Larkln

O 0FFERED P0STERS:the
deadline for receint oftit les/
ab$racts is 17 November2000
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O Main Symposium
Mycobacteria: New
Developments

0rganizers: M. Goodfellow,
PM, Goodwin, H,M. Lappin-Scott,
G. Saddlerand D. Smith

ffiwffiwffiw
ffimwwwffifu
Microbiology of
Pulmonary
Pathogens

National University
of lreland, Maynooth
7-8 September 2000

For details contact the
organizer Kevin Kavanagh
(kkavanagh@may,ie)

Titlet.b.c.

Waterford Institute
of Technology
January 2001

0ffered papers from postgraduates
werc0llle,

0rganizer: Catherine 0'Reil ly
(coreil ly@wit ie)

For details of lrish
Branch activities
contactthe Convener,
Martin Collins
( m. co I I i n s @q u b. ac. u k)

Other
News
Fermentation & Bioprocessing Group
As this is my last contrlbutionto Microbiologylodayastonvener, lwould
like to take the opportunity to sincerely thank allthe committee members
that I have worked with since 1995. Without exception they arelhave been
very professional which has made my task so much easier. I would also like
tothankthe SGM $aff, in particular Josiane and Janetfortheirforbearance.
La$ly, I wish the Convener-elect (Glyn Hobbs)well and hope he enloys the
next 5 years half as much as I have enjoyed these last five years.

Reg England

European Virology 2OOO
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Supported by a wide range of European virology organrzations, including the
SGM, the meeting aims to provide a forum for basic researchers and clinical
virologiststo exchange insights and information and enhance interactions.
It is hoped that 1200+ delegates will attend from around the world, Each
day the plenary sessions will be followed by four workshops with a keynote
speakerand offered papers and po$ers.

Plenary sessions include: Vaccines Neurovirology Hepatitis Viruses and
cancer Respiratory viruses, Emerging/disappearing viruses, Viruses and
the immune sy$em.

For further details and to regi$er see the website wnnru.euro-virology.com
or contact In Conference Ltd, 1 0B Broughton Street Lane, Edinburgh EH1 3LY
(Tel 0131 556 9245; email inconference@cablelnet co.uk)

ffi ffiLJffiSdLffi$Hffi

Grants are available from the SGM for young members wishing to attend
this meeting, Application forms can be downloaded from the website:
www.sgm,ac.uk

See o, 93 for details,

International Gonference on Recombinant
Protein Production

ffi-# #s.twtuws"#*#*
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0rganized bythe European Federation of Biotechnology, Section on
Microbial Physiology

Ho$ physiology plays a key role in the production of recombinant proteins.
A three day conference to be held at the Hotel Panhans in the scenic
mountain region south of Vienna will address the physlological aspects of
recombinant protein production in bacteria yeasts, filamentous fungi and
anjmal cells Early regi$ration deadline: 14 July, Details and registration
i nformation at www.boku.ac,atliam/metaboliceng/efb103,htm or
email efb103@iam.boku.ac.at
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Many companies
promote science to
the public, as well
as their products,
lan Davidson
describes the
educational
activities of Unipath
for 1 6+ students,

R IG HT:
Examples of detection kits
produced by Unipath.
PHOTOS COURIESY Ut\lIPAIH

ffi wwffiffiffi ffiWffiffiffiffiffiwwffiWW

Unipath is  an operat ing company wi th in  the Uni lever
Corporat ion.  Founded in  1984,  the company has
developed and launched a number  o f  products  based
o n patented i m m u noch romatog raph ic tech nology.

In  the area of  microb io logy,  Unipath developed and
launched the world's f i rst,  rapid test for the detection of
Chlamydia. Other tesis include those for the detection of
C I o st r i d i u m d iff i c i I e Ioxin A, L i ste ri a and St re pto co c c u s Al

Over the past 3-4 years Unipath has hosted a number of
visi ts from 6th form students from local schools. Groups of
12-16 students come for a day and are given a couple of
presentations, one with a biological/chemical bias and the
second with a measurement science bias,

The f irst starts with a question: 'How would you make a
pregnancy test that a lady can use in the pivacy of her
own home, does not require any equipment and can be
used on or around the day of the missed period? From
there we explore antibodies, specificity, sensitivity, materi-
als used within immunoassays and the process required
to move from lab scale to mass oroduction. The thread we
try to weave through this presentation is that delivery of a
product requires input from many scienti f ic discipl ines.

The second presentation starts with the'signal i the results
of a single pregnancy test. We develop this into the area of
q uantitation, coveri n g sens itivity, precision, d ifferent I abels
and therefore different measuring systems, again trying to
emphasize the mult idiscipl inary approach required: in this
case us ing chemist ry ,  opt ics ,  e lec t ron ics  and indust r ia l
des ign,

Af ter  s i t t ing for  a  couple  o f  hours  the s tudents  get  to
s t re tch the i r  legs wi th  a  tour  o f  the R&D labs seeing
(perhaps)  more sophis t icated equipment  than they are
used to with scienti f ic staff  at hand to oive a few minutes
on, say, lR or HPLC.

Lunch fol lows, definitely the highl ight of the day: 1 6- and'17-year-o lds 
seem to  be noth ing but  h igh ly  developed

eat ing machines,  I 'm p leased we on ly  prov ide one meal ,
otherwise the programme would soon be bankruptl

The afternoon provides an opportunity to see the prepara-
t ion of reagents at scale, equipment used to carry out
cont ro l led procedures and the assembly  o f  pregnancy
test sticks,

The day hopeful ly provides an overview of development
of a concept, optimization of the concept and transfer
of  these opt imized procedures in to  a  manufactur ing
environmeni.

We ask for feedback from the students to ref ine the day
and below are a few reactions.

'The trip to Unipath enabled me to see how the
industrial processes behind the chemical industry are
performed, lt emphasized the importance of the
'^^^^'^L ^^'  '^velopment staoe and also theI  A J Y A . I  L I  I  A . I  I U  U Y

co-operation and co-ordination between different
chemical companies when designing new products!
'The visit to Unipath was very interesting, and it was
good to see the chemistry that I have learnt being
used on a large scalel
'The trip was not very useful all the way through as
some parts did not link into our course. However,

some parts were very useful and interesting, for
example, visiting the labs and also speaking to the
workers on a one to one basis was very interesting!
'l really enjoyed one day, it was very useful to me, lt
helped me to reinforce my plan of continuing a career
of research and development, The atmosphere of the
labs and building was very encouraging, lt helped me
to see the end product of a chemistry'A' levet
'l never realised the size and number of people that it
took to produce, research, etc. The tour brought home
to me how busy and how much work was involved in
producing things. I also saw jobs I never knew existed.
I saw how the development of an idea occurred and
the number of processes and standards they had to
reach. I learnt a lot aboutthe industrial process, espe-
cially about R&D which I was very interested in. I
had a very enjoyable day and took away a wealth
of knowledge about how the chemical industry
functions and possible ideas for my future in itl

TMAYOO
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Willie Witrssn
I Explaining marine virus ecology to
the public

The fol lowing quotation is taken from a Unilever publ ica-
lion A Sense of Communify(hence my title):

'The cructal tmportance of educatron to the future
well-being of the UK and its people has been
stressed repeatedly both by Government and
community organtzations. So it is hardly surprising
that educatton has been a core priority within
Unilevels community programme for many years, As
a major company, it is in our long-term rnterest that
the UK has a modern, successful and inclusive
education system - an attrtbute which is essenttal
for economtc success and soctal coheston.

ln pursuit of this goal, we actively support educatron
projects in selected focus areas, both by makrng
cash donattons and shartng our tnternal resources.
Of cortrse. fhe mosf imnnrfanl of thesc resources isa v t  L t  r v  , r " ,  , - '

the time, skill and enthusiasm of our people. Unilever
Group companres have established links with around
200 schools and colleges - and in 1998 alone, our
total contrrbutton to education was S l'7 million,

Unilever companres and tndivrdual sites respond to
their own local schools' needs. At the same trme, they
can all contnbute to our nationwrde programmeq as
Unilever takes advantage of its decentralized rnfra-
structure to deliver national projects on a local basts.

Whether they are run centrally or locally, all Unrlevels
educational programmes are created in partnership
with respected specialist educatron organrzatrons,
Some of these bodies are involved directly in the man-
agement of Unilever programmes. Others receive
funding for ther own projects, whbh complement our
focus areas, ln either case, the key to success is our
shared vrsion, pursued through partnership and co-
operation.'

Unipath 's  invo lvement  wi th  6 th  forms is  an example
of  convers ion of  a  corporate  v is ron in to  a  grass- roots
in i t ia t ive.  For  me and for  o thers  f rom Unipath who get
involved in these days i t  is fun and rewarding.

Teachers  we are not !  Hav ing lus t  jo ined the Educat ion
Commit tee of  the SGM, I  would  be p leased to  hear  f rom
indust r ia l  ins t i tu t ions about  the i r  exper iences in ter fac ing
wi th  schools  in  the i r  loca l  communi ty ,  or  adv ice f rom
academic institutions on'getting the message ovel.

O lan Davidson, Product Development Manager,
Unipath Limited, Bedford MK44 3UP
Tel.01 234 835479; Fax Ol 234 835001'
em ai I i an.d avid so n @u n i I eve r. co m

'Viruses are the most abundant biological agents in the
ocean ; consequently, they affect g lo bal biogeochem i stry,
nutr ient f low in the marine microbial loop,., '

,..AAAAAAAGH

Wait a minute, i ts chi ldren I 'm meant to be explaining this
to, NOf scientists. And there lay the chal lenge. National
Science Week (NSW), formerly SET week, was fast
approaching. My task was to explain the importance of
viruses in the ocean and how we use molecular tools to
detect them. We also had to make an interactive display.
A l l  par t  o f  ihe Mar ine Bio log ica l  Assoc ia t ion (MBA) 's
NSW effort this March to promote science to the public at
the National Marine Aquarium in Plymouth.

lapproached the SGM for ideas and they provided some
posters to augment our display, made a few suggestions
on how to explain PCR and asked us to report how the
event went. However, it was back to the drawing board for
a bra instorming sess ion wi th  my team (Emma Hambly ,
Matt Hall  and a visi tor to the MBA, Susie Wharam),
Our central theme was oceanic microbiology,/virology,
Essent ia l ly  I  wanted to  get  across the fo l lowing po in ts :
viruses are extremely numerous in seawater (over
one mi l l ion per  ml ) ;  they are very  smal l  ( i ,e .  smal ler  than
bacteria);they are not bacteria (sorry SGM audience, but
you know what the media are l ike!);  molecular probing is
used to detect them; and they can inf luence the weather
(viral lysis of phytoplankton causes a f lux of dimethyl-
sulphide (DMS) into the atmosphere which is oxidized into
acidic cloud condensation nuclei).

Emma helped with the f irst couple of points by producing
a poster i l lustrat ing the relat ive abundance of each food-
web component in the ocean: 'There are a few sharks,
some fish, lots of small frsh, hundreds of zooplankton (the
adjacent display showed l ive footage of zooplankton, so
we didn't  need to explain what they were), thousands of
phytoplankton, millions of bacteria and billions of viruses!
Emma also constructed a cardboard electron microscope
complete  wi th  b inocular  v is ion o f  a  range of  e lect ron
microscope images of viruses - good old Blue Peferl We
also had a'normal '  microscope containing thin sections of
phytoplankton to illustrate that viruses are too small to be
seen by light microscopy.

Molecular probing wasn't quite so easy but Susie produced
a'seawater sample' bucket, containing polysiyrene beads
as our seawater, and 30'morphological ly identical 'card-
board viruses hidden in the sample, Some of the viruses
had either a metal washer or a piece of velcro attached.
Our'probes'were coloured st icks: a red probe carrying a
magnet  and a b lue probe wi th  some ve lcro  hooks.  The
children loved delving in the seawater to f ind our viruses
and testing them with our probes. The red (magnetic) probe
atiached to some of the viruses and when the chi ldren
opened them up, most seemed genuinely amazed when
they found a piece of red DNA (a prece of r ibbon) inside,
Blue DNA was found ins ide the v i ruses located by the
blue (velcro) probe, However, neither probe could detect
the viruses containing green DNA that was found inside
the third 'genotypeiThe reason for this, of course, was that
we are st i l l  developing the probes back at the laboratoryl

The whole process was
helped a long by a  g iant
model of a phage, con-
structed by Matt, complete
with a contracti le tai l  with
DNA sp i ra l l ing out  a f ter
contraction, This helped to
exnla in  the nror -ess o f" " r ' * "
phage in fect ion.  A l though
some of  the smal les t
ch i ldren d idn ' t  unders tand
the  p r i nc ip l es  o f  gene
prob ing,  they cer ta in ly
enjoyed themselves and
many accompanying Mums
and Dads learnt a lot - a
truly interactive success.

The hackdron to  the
d isp lay conta ined posters
expla in ing the impor tance
of  v i ruses in  the sea and
their role in sulphur cycl ing,
and hence cl imate, ihrough
the product ion o f  DMS, I
a lso showed a BBC v ideo
Beyond the Naked Eye.lI
contained an excel lent 30-
second animation of a virus
infection cycle and footage
of bacterial lysis (with some
unusual Christmas cracker
sound ef fec ts l )  amongst
some other  br i l l iant  foot -
age of various microbial
processes.

Our effort was part of a
larger  d isp lay by the MBA
under  the genera l  theme
Sea Foad Special. Other
areas covered were ceph-
a lopod camouf lage,  f i l te r
feeders, l impeis'scraping a
l iv ing i  the p lankton and
aquat ic  photosynthes is ,
The whole event was a
resounding success wi th
about 1,000 people passing
through the doors over the
3-day period.

O Dr Willie Wilson is
an MBA Research Fellow
i nvesti g ati n g the m ol ecu I ar
ecology of viruses in
aquatic environments
(e m ai I whw @m ba.ac. u k).
Further details of the MBA
can be found on their web
site (http ://wwwl . n pm.ac.
uk/mba).



Science writer
MerielJones takes a
lookatsome papers in
current issues of the
Society's jou rnals wh ich
highl ight  new and
exciting developments
in microbiological
researcn,

CENTRE:
Virion morphology and 0RF1a-1b
genomic region of gill-associated
v i rus:  an inver tebrate  n idov i rus
infecting Penaeus monodon
pral.4/ns
REPRODUCED WIIH PERNlISSION
OF INTER RESEARCH SCIENCE
PUBTISHERS

BELOW:
Clusters  o f  the pr inc ipa l
po lyphosphate-accumulat in  g
o rgan i sm i n  a  b i o l og i ca l
phosphate- removin  g  process
treating municipal waste water on a
technica l  sca le  a t  the Suomenoja
waste water treatment plant
Southern Finland. Polyphosphate in
fresh activated sludge was stained
fluorescently with DAPI Bar 10 pm
PHOTO COURTESY H I,/IELASNIE[/I
UNIVERSITY OF HELSINKI, FINLAND
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All l iv ing organisms need a supply of phosphate. So one of
the aims in waste watertreatment is to remove it and thus
prevent polluting blooms of algae in lakes and rivers. The
activated sludge process attreatment plants is one method
of removal by incorporating the phosphate into micro-
organisms, Eversincethe 1 950s people have known that
more phosphate is removed than is needed to sustain the
microbes in the sludge, Some of the microbes store it as
polyphosphate granules within their cel ls. Despite
considerable work, the identity of these benef icial
organisms has been in doubt until recently, Grape-like
clusters of large cells containing polyphosphate are usually
visible when fresh sewage sludge is viewed under a
microscope, Several bacteria are capable of accumulating
polyphosphate, butthe link between their laboratory
performance and the realworld has never been clear,

Hannes Melasniemi and Anne Hernesmaafrom the
Universityof Helsinki have gone backto basics, looking at
real sewage sludge. As they point out,there is no reason why
the cells have to be bacteria.Algae, fungi, protozoaand
invertebrates,as wellas bacteria, are all present in activated
sludge. Their microscopic study, involving staining for
characteristic features of microbes, clearly shows that the
pri nci pal polyphos phate accu m u lator is u ndou bted ly a yeast.
It has acell surface covered with typicalfungal compounds,
is unaffected by antibacterial antibiotics, and has large oval
cel ls, l tvanishes rapidlyonce fresh sludge is dropped into
conventional laboratory g rowth med ia, bei n g replaced by
bacteria, This may be one reason why it has taken so long to
appreciatethat it is even present in activated sludge, Back in
1 BBB Liebermann identified baker's yeast as the first
organism to contain polyphosphate, The benef icial activities
of one of its relatives have eventually been revealed over a
hundred years later. !

Melasniemi, H. & Hernes rnaa, A. (2000). Yeast spores seem to be

involved in biological phosphate removal: a microscopic i n s i t a case

stody. Microbiology 146,701-107 .
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A centraltenet of molecular
biology maintains that
nucleic acids arethe genetic
material of al l  l iv ing things,
Deoxyribonucleic acids
(DNA) carry the instructions
for most organisms and
ribonucleic acids (RNA) are
generally used to make
everyday working copies.
However, some viruses use
ribonucleic acid as iheir
information repository.
Although phi losophers can
argue about how well the
word'al ive' appl ies to a virus,
for prawn farmers
surrounded bydead and
dying black tiger prawns, a virus is as much a predator of
their prawns as an animalwould be,

Gill-associated virus (GAV) has caused massive production
losses in farmed prawns in Australia,lt replicates in the
prawn's lymphoid organ,turning its cephalothorax a
characteristicyellow colour. A group of Australian
researchers has now reoorted theiranalvsis of the
characteristics of GAV

The genetic material of GAV is single-stranded R NA, In
some ways, this is very convenient for the virus, because the
prawn cells that it exploits can immediately carry out the
RNA instructions. However,the virus has to ensure that it
provides awayto copy its RNA genes, because that is
something that cells never do, The researchers examined
the viral RNA in great detail and realized that a large part of it
consisted of only one gene,which contained instruct ions for
two sets of proteins needed to replicate and transcribe the
genome, Sincethere is asingle molecule of genomic RNA,
this can onlywork i f  the frame fortranslat ion makes sense
when sl ipped along a l i t t le, as well  as in i ts originalformat.
The experiments showed thattheviral RNAforms into an
elegant pseudoknotto achieve this slippage. Two very large
proteins were produced, which look as if they had to be
processed into smaller units to form the replication
machinery.

The authors obtained enough information to be confident
aboutthe taxonomic position of GAVforthe firsttime, lt is
a member of the n idovi ruses, a group of viruses found in
animals and typif ied by a large RNA genome and
complicated ways of expressing their proteins. This scourge
of modern prawn farming may have an ancient origin, lt is the
first nidovirus found in an invertebrate, and since marine
invertebrates were abundant priorto the evolution of land
animals, it may be an example of an ancestral form of the
virus.

Cowley,J. A., Dimmock, C. M., Spann, K. M. & \Walker, P J.
(2000). Gill-associate d virus of P enaeus monodon prawns: an
invertebrate virus with ORF 1a and ORFI b genes related to
arteri- and coronaviruses.rl G en Virol 81, I41 3-1484.
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Microbes wil l  grow in the most unl ikely places. For
example,the l iquid of a pi lot bioreactor designed to leach
gold f rom arsenopyrite /pyriteore from Kazakhstan at a
temperature of 30 "C and a pH around 1'7 does notsound
like a promising location. However, Russian researchers
have found the f irst member of a previously unknown family
in exactly this location. Their studies, in collaboration with the
G BF National Research Centre for Biotechnology in
Germany, have ranged from tempting it to consume 1 01
different organic compounds, mass spectrometry of its cell
constituents and sequencing parls of lts DNA.

It has some pretty unusual characteristics, To begin with,
it is notactually a bacterium, Instead, it is an archaeon, a
memberof thethird greatkingdom of l i feonthis planet,
These single-celled organisms are as different f rom bacteria
as we are, with the differences lying in fundamental cellular
activities, The organ is m, Fe rro pl as m a aci d i ph i I u m,enjoys a
very acidic environment at pH 1 .f, uses carbon dioxide as its

sole source of carbon for building cell materials and obtains
all its energy from the oxidation of iron, This is undoubtedly
the physiological keyto its presence in the bioreactor
because of all the iron seeping from the pyrite ore, The
structural key is thatthe cells, which divide by budding, are
entirelywall-less and have exposed membranes, the
characteristics of which are probably essential to survival
in such a hosti le environment.

F, acid i ph i I um is suff iciently d ifferent f rom other archaea
that it belongs to a new family, Ferroplasmaceae.lt will be
interesting to see whether other organisms join it in the future,

Golyshina, O. V., Pivovarova, T. A., Karavaiko, G. I.,
Kondrat'eva, T. F., Moore, E. R. B., Abraham, \W.-R., Liinsdorf,
H., Timmis, K. N., Yakimov, M. M. & Golyshin, P. N. (2000).
Ferroplasm.ct acidipbilunz gen. nov., sp. nov., an acidophilic,
autotrophic, ferrous-iron-oxidizing, cell-wall-lacking, mesophilic
member of the Ferrop/asntaceae fam. nov., comprising a d.isrinct
lineage oftheA rchaea.IntJ Slst Eaol Microbio/ 50,99i-1006.
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The European Community
permits the use of some
antibiotics as additives in
an imal feeds fortheir g rowth-
promoting properties,
Although these antibiotics
are not used in human
morl i r - ino thora aro

, v '  ! ,  , v ,  v  q r  
v

concerns thatthey may
encourage the development
of anti biotic-res istant
bacteria.The German
researchers Bernd Kohler,
Helge Karch and Herbert
Schmidt have now reported
on another possible danger,

Escherichiacoliis
sometimes capable of
producing atoxin that
causes diarrhoea and
haemorrhagic colitis, On
rare occasions, the infection
can lead to kidneyfailure

and lifeihreatening blood or
neurological drsorders,
There are very many
versions of these Shiga-
toxin-producing E. col i
(STEC) and they f requently
occur in farm animals, The
infamous E, col i  O1 57 :HT
is one of them,

The genes forthetoxin
are actually not parlof the
genome of E,col i ,butof a
parasitic virus within it
(called a phage), The toxin is
probably produced as partof
the phage life-cycle, atthe
pointwhere it has started to
multiply within its bacterial
host, priorto bursting out
and seeking more bacteria
to parasitize. This stage is
triggered by environmental
stress - such as the

presence of anti biotics,
perhaps. The German group
wanted to know if the feed
additives could really do this.

They grew clinical isolates
of STECstrains in media
containing antibiotics used
as animal growth promoters;
the concentrations of rne
antibiotics were selected to
allow the bacteria to grow
poorly, Then theytested the
growth medium forthe
presence of both Shigatoxin
and phage particles, The tests
always found the two together,
Two of the growth promoters,
olaquindox and carbadox,
strongly enhanced phage
release in all of the strarns
tested, while the other two
(tylosin and monensin)did not,

Of cou rse, bacterial cells
growing in laboratory
media are in avery different
environment from an animal's
gut. However, growth
promoters are used with clear
regulations on the amounts
permitted in feed and studies
have measured the
concentrations in animals'
digestive tracts, The sub-
lethal amounts used in this
studywere within the range
really experienced with i n
an imals, The researchers had
to drawthe conclusion that

some growth promoters
might increase the amount
of phage present in
intestines and so possibly
contribute to the spread of
Shiga toxin genes to all the
bacteria living there. This is
obviously atopic that we will
l ^^^ .  ̂ r - ^ ,  ,+  ̂^^ ;^I rgcu auuu t d.gd.il L

Kcihler, B., Karch,H. &
Schmidt, H. (2000).

Antibacterials that are used as
growthpromoters in animal
husbandry can affect the release
ofShiga-toxi n-2-converring
bacteriophages and Shiga roxin
2 ftom Es cberich ia col i suains.
Microbi o logy 146, l08t -1090.

ABOVE:
Stx2-phage 933W isolated from
Escherlchia coli015l: H7 strain
EDLg33.  Bar  50 nm
PHOTO COURTESY H SCHMIDT
uruurnsnAr wUnzsIRC cERMnNv
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Mastitis is an unpleasant infection of cows. Not only is
it painful forthe animals and means their milk is unfit for
consumption, but it often does not respond to treatment with
antibiotics, The bacterium Staphylococcus aureus is the
mostcommon cause. ltcan colonizethe mammary glands
within hours, multiplies rapidlyand becomes resistantto
attack bythe immune system. Current data suggests there
is a parlicularsetof genes that become active in milkto aid
its success in this environment. Knowledge abouttheir
identity mightallowthe design of new prevention measures,

This was the aim of a group of scientists from the
Netherlands, Their experiments mutated a pathogenic strain
of S, aureuswith atransposon.This is ashort length of DNA
that has the abilityto insert itself anywhere in a chromosome.
Transposons occur naturally and were f irst detected in the
1 94Os by Birbara McClintock in maize plants.The Dutch
researchers used atransposon containing the gene for a
protein thattheycould easilydetect. However, it lacked any
'commands'to turn the gene on. So the proiein would only
appearwhen the transposon landed nextto suitable
'i nstructio ns' f rom S. au re u s genes, The research e rs were, of
course, looking forgenes thatwere switched on by milk and
so g rew S. au re u s on med ia contai n in g it. Once they
detected the protein, allthey had to do was isolate and
sequence the DNA surrounding the transposon and they
would have a milk-activated bacterial gene in their hands.

They eventually identified 28 different genes in S. aureus,
One group of genes was involved in cell wall synthesis. Other
genes had roles in synthesis of DNA or of sensors for
monitoring the environment. The function of several further
genes could not be identified. One encouraging aspectwas
thatseveralof the genes had already been fingered byother
scientists as imporlantforvirulence of S, aureus.The picture
of what happens during mastitis is becoming clearer.

Lammers,A., Krui j t ,E.,vande Kuij t ,C.,Nuij ten,P.J.M. & 
t

Smith, H. E. (2000). Identifi cationof Staphylococcus aureus genes

expressed during growth in milk: a useful model for selection of

genes important in bovine masritis? Microbiologl 146,98I-981 .

Seafood cocldail

ABOVE;
Colon ies o f  a  s taphy lococcal  t ransposon mutant  ( t ransposon inser t ion in  a
homologue oflhe Baci l lus subti l is phoRgene) on three dif ferent growth
media conta in ing the g-ga lactos idase subst ra te  X-Gal : top LB medium;
midd le  raw bov ine mi lk ;  bot tom 1 vo l ,2x  LB medium and 1 vo l  mi lk .
PHOIO COU RTESY A, tAM[/ ERS I NSIITUTE FOR AN IMAt SCIE[lCE AND H EALTH
LELYSIAD. TH E NETH ERLANDS

S$Wtuwffidffiwm&$wm
ffiww mffiwx$w&mew
M icrobiolog ists have always
been interested in accurate
and rapid methods for
classifying bacteria, A
formidable setof tools has
been developed overthe
years as the accepted best
methods for dealing with
particu lar g rou ps of bacteria.
Unforlunately, there is
always a trade-off between
speed, cost and precision,

One importantwayof
classifying bacteria at the
species level is DNA-DNA
hybridization, DNA is
extracted from a test strain
and mixed with DNAfrom
an authentic strain. This is
done in condit ions designed
to makethe DNAof thetwo
strains stick together, The
amount that sticks indicates
the relationship of the
bacteria. There should be
1 O0 o/o hybridization if the
strains are identical,

Reliable methods for
these hybridizations are
time-consuming and require
large amounts of DNA.The
procedure described in this
paper is as accurate as
conventional methods,
requires only one-hundredth
the amount of DNA and
should be easyto automate.
It relies on hybridization to
authentic D NA covalently
attached to tiny plastic wells,
This is the type of procedure
used in DNAsequencing,
so robots already exist
thatcould perform the
manipulations. The authors
point outthatthis test is
cu rrently u nder-uti lized
despite rts value because of
the dif f icult ies in doing i t ,
Their procedure may be the
start of its introduction into
routlne use,

Christensen, H., Angen, @.,
Mutters, R., Olsen,J. E. &

Bisgaard, M. (2000). DNA-

DNA hybridization determined

in micro-wells using covalent

attachment ofDN A. lntJ Syst

Euo I M icrobiol 50, 1095 -7 | 02.

Wh ite s pot synd ro me vi rus (WSSV) causes d evastati n g
disease in shrimps, crabs, crayfish and other aquatic
invertebrates. Not only is the identity of the virus uncertain,
but also the way in which it can attack so many different
an i m als, A co I laboration between researchers i n the
Netherlands and the NationalTaiwan University has been
using DNA sequencing to investigate this puzzle, The very
large amount of DNA contained in the virus has made this
difficult, In addition, there are regions that look like genes
but are unlike ones identified in otherorganisms, However,
the scientists have now succeeded in identifying two
WSSV genes, open in g the way for com parisons with other
VirUSeS.

The genes are forthetwo parts of ribonucleotide
reductase, an enzyme used in making the components of
DNA.lts identification in WSSV is particularlyvaluable
because its imoortant role means it has been conserved

lm ffiffiffi$#e#ffiYlODAYVOL27 /t\MY n

during evolution.The researchers could compare itwith
sequences for these genes f rom many other organisms to
see WSSV's evolutionary relationships, The WSSV genes
turn outto be related to ones found in eukaryotes and their
viruses, although it is unlikely that they share a recent
common ancestor, More interestingly, they are not closely
related to those found i n baculoviruses, Th is is the vi ral
group that seems most like WSSV on the basis of
morphology and replication characteristics. Althou g h more
information is needed, it looks like WSSV is going to be the
f irst representative of the Whispovirus genus, and perhaps
an entirely new virus family.

vanHulten, M. C. \Uf'.,Tsai, M.-F., Schipper, C. A., Lo,C.-F.,

Kou, G.-H. & Vlak,J. M. (2000). Analysis ofagenomic segment

ofwhite spot syndromevirus ofshrimp containing ribonucleotide

reductase genes and repeat r e gions. J G en Viro / 8 I, 3 0l -3 I 6.
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l f  you would l ike your
name to be added to
ourdatabase of book
reviewers, please
complete the book
reviewer i nterests form
now available on the
SGM websi te,

A classif ied
compendium of book
reviews from 1 996
to the present is also
available on the
website,

lneceptor Binding
VTechniques.
Methods in Molecular
Biology, Uol. 106
Edited by M, Keen
Published by Humana Press (1998)
US$79,50, pp.304
ISBN: 0-89603-530-1

Radioligand binding is a little
like plastering a wall; it is
conceptually simple and it looks
easy until you try it yourself, This
multi-author book, edited by
Mary Keen, does much to dispel
the mysteries surrounding the
technique and provides a good
many solutions to practical
problems, Most of the chapters
are organized on a laboratory
protocol basis with complete,
easy to follow instructions. The
book is written in a uniformly
accessible style and there is
plenty of benefit to be derived
from it for both novices and more
experienced scientists wanting to
learn a newtechnique. Although it
has clearly been produced with
eukaryotic studies in mind there is
no reason why workers in other
disciplines should not find it
equally useful,
lDaveKendall
U nive rsity of Notti ng h a m
MedicalSchool

lrgg and Ego.
VAn AlmostTrue Story
of life in the Biology lab
ByJ,M,W, Slack
Published by Springer (1999)
$19.00/ tJs$24,95/ D M49.80/
iiS364,00/sFr46.00, pp, 195
ISBN: 0-387-98560-3

An amusing, informative and
provocative book, thatwill ring
bells with a lot of readers. There
are three intertwining strands,
The first is autobiographical, from
the autho/s PhD to the present:
the 'almost true' in the title refers
to various changes of name and
compositing of characters to
protect people's feelings (or keep
m'learned friends at bay). The
second is an accessible and
informative description of
recent advances in his field of

developmental biology, including
his own contribution, which
conveys well the process and
excitement of scientif ic discovery,
The third strand, and the real
punch of the book, is a wry
critique of how scientists operate
as competitive, ambitious and
vain creatures, in a world ruled by
audit, vice-chancellors, impact
factors, the need to publish in
'fashion journals' and the
relentless pursuit of funding.
Essential precautionary reading
for young scientists starting their
climb up the greasy pole;old
cynics will enjoy it too,
lRon Fraser
SGM,Marlborough
House

lfne Comprehensiue
USourcebook of
Bacterial Protein Toxins,
Second Edition
Edited by J,E, Alouf & J,H, Freer
Published by Academic Press Inc,
(1eee)
US$159.95, pp.718
ISBN: 0-1 2-053075-9

This is a splendid bookwith
many excellent features, For a
book in the encyclopaedic genre
it is remarkably upto-date: most
chapters referto 1998 and some
to 1999 literature, which makes
f onruard electronic literature-
searching very easy, lt is a good
'read'helped by a judiciously
limited selection of helpful
diagrams and an absence of
sequence data except where such
are crucialto the exposition, lt is
an expanded update of the first
edition, usefully organized into
three sections. Two are on site and
biochemicalmode of action of
toxins. The third emphasizes
clinical, pharmacological and
immunological aspects of
bacterial toxins and the potential
of some as therapeutic agents;
thematic overlap with the first two
is both helpfuland unavoidable, lt
has my highest recommendation
for all interested in reading their
way into the endlessly fascinating
world of bacterialtoxins as agents
of disease ortools for cell biology.
ItohnStephen
U niversity of Birm i ng ham

lonn Microarrays:A
VPracticalApproach.
PracticalApproach
Series No.205
By M. Schena
Published by 0xford University
Press (1999)
S31.95, pp.2l2
ISBN:019-963776-8

lf you've ever been to one of those
conferences that have speakers
from both academic institutions
and industry you'll know what to
expectfrom this book, lt contains
a mixture of down to earth
protocols and specialist reviews,
each of which contains materialof
interest whether you're already
into D NA arrays or whether you
wantto knowwhyyou should (or
should not) get into them, Some
of the protocols (e.9. on RDA, RNA
amplification, fluorescent cD NA
labelling) are useful without
recourse to D NA arrays; others
require a heavy preliminary
investment (confocal laser
scanner, molecular biology robot,
microarrayer), Reading this book
you will also find a nominee for
the World's smartest biochemist,
and discoverthat there are 24
human chromosomes, which may
come as a bit of a shock to the
human genome sequencing
consortium, Nevertheless, it's an
essential purchase and probably
the cheapest one a microarraying
lab will make,
llonClewley
Central PublicHealth
LaboratoryLondon

lBacteria-Gytokine
Ulnteractions in
Health and Disease
By B,Henderson, S.Poole &
M.Wilson
Published by Portland Press Ltd
(1se8)
S75,00. pp,375
ISBN: 1 -85578-11 4-X

The interactions that occur
between bacteria and host cells
can be quite paradoxical, This
publication focuses on these
i nteractions with particular
emphasis on the role of cytokine
networks. This is a timely and
much needed monograph that
brings together literature from
many different areas, microbial

pathogenicity and cytokine
biology being the two main
players. From the viewpoint of a
microbial immunologist, this is an
excellent text that covers the
range of scenarios that represent
the encounter of the host with
bacteria. Pattern recognition (e.9.
lipopolysaccharide) will lead to
pro-inflammatory cytokine
generation in most instances but
this is not necessarily the
outcome, Commensal bacteria
may have evolved the capacity to
modulate the response via the
production of 'bacteriokines'

and/orthe induction of regulatory
cytokines, This monograph makes
exciting reading and is of
particular interest to students
in the finalyear of medical
microbiology courses and
researchers in bacterial
pathogenicity/microbial
immunity.
lEileenlngham
Universityof Leeds

lMicrobes and Man,
VFourth Edition
By John Postgate
Published by Cambridge
University Pres (2000)
S1 3.95/US$19,95, pp. 373
ISBN: 0-521 -66579-5

It is a privilege to review a classic
book, And Microbes and Manis
certainly a classic of English
literature as well as microbiology,
This is a fourth edition of his
personal view of the way very
smalllife impinges on ourown.
He says that he aims to change
the microbe's unfortunate public
image. This bookwill certainly
give its readers an enjoyable
few hours and leave them
better informed, even if not less
prejudiced, lt ranges across topics
from antibiotics through cheese to
BSE, He includes the unglamorous
bacteria that eat oil and the many
reliant on our sexual activity.
Numerous examples enliven the
driest of topics - the words of 0n
llkley Moor baff lzlconjure up a
memorable image of the nitrogen
cycle. This is a book by one
enthusiast, not a committee. Buy
it, or give it as a present.
lMeriellones
Donnan Laboratories,
U n iversity of Liverpool



lfncyclopedia of
UFood Microbiology
Edited by R.K. Robinson, C.A. Batt
& P,D. Patel
Published by Academic Press
(2000)
S495.00, pp.4,580
ISBN: 0J 2-227070-3 (3 vol. set)

'0h no! | thought, '[[ot another
collection of loosely linked paperc
presented ata meeting two years
ago and masquerading as a text
book. Far tromit, this marvellous,
comprehensive, bang up-to-date,
publication sets a new standard
for text books and is a must for
any library, With an editorial
board of 20 from nine different
countries, this is a truly
international book. Coverin g
virtually every aspect offood
microbiology from food safety
through spoilage to microbial
foods, set alphabetically (from
Ac eto bacte rfi Zy m o m o n n)
and in three volumeswith a
comprehensive index it will be
an invaluable resource for
microbiologists and students
everywhere. ltried it out on a
range of subjects and it nearly
always came up trumps. The only
thing I could find that itwas a bit
light on was bottled water. lf you
are a food microbiologist, seriously
consider obtaining this book.
Seemingly expensive, the amount
of use itwill get compared with
other books makes it good value.
lMichaelHurst
WatermarkConsultancy

Intracellular
Riboryme

Applications: Principles
and Protocols
Edited by J.J. Rosi& L,A.Couture
Published by Horizon Scientific
Press (1999)
S74.gg/ US$l 49,99, pp. 294
ISBN:1 -898486-17-4

RNA molecules containing RNA
cleaving enzymatic activity, so-
called ribozymes, have attracted
enormous interest since their
discovery bythe groups ofT. Cech
and S. Altman in the early 1980s.
Great progress has been made
in isolating, characterizing and
tailoring these RNAs to the extent
thatthey can attack practically

any RNAsubstrate in cells. This
makes them an interesting tool
for molecular genetics and also
forthe development of
therapeutic agents in genetic and
infectious diseases. This volume
brings together a number of
experts in the field who present
methods on selection, purification,
characterization of ribozymes
and deoxyribozymes and their
application for therapeutic
purposes. 0ptimization of
expression and appropriate
delivery and pharmacogenetic
procedures are also discussed.
The use of ribozyme gene therapy
for the inhibition of H lV replication
is presented in an exemplary
chapter. This reviewer only
missed a description of the ample
use of ribozymes in the molecular
genetics of many viruses,
particularly the reverse genetics
of negative strand RNAviruses.
The chapters are wellwritten and
illustrated. The presentation is
very clear and the book simply 'fun'

to read, lts wide dissemination
among a large audience of
scientists (molecular biologists,
virologists, bacteriologists,
biochemists, molecular
pathologists, as well as physicians
and clinical pharmacologists,
etc.) is highly desirable.
lUlrich Desselberger
Ad de n b rooke's H osp ita l,
Cambridge

luirus Culture: A
VPractical Approach.
PracticalApproach
$eries N0.208
Edited by A.J. Cann
Published by 0xford University
Press (1999)
$65.00 (H/ B)/S31.95 (P/ B),
pp.304
ISBN: 019-963715-6 (H/ B) ;
0-19-963714-8 (P/B)

This slim volume contains several
useful chapters on methodology
forvirus isolation detection and
purification and will no doubtfind
a home on the shelves of many
diagnostic and research virology
laboratories. However, it was
disappointing not to see more
attention paid to newer methods
of cell culture for detection of
viruses, including customized
genetically engineered cells, rapid

cell-based ELISA systems and
microneutralization assays, The
style (protocol-based to discursive
prose) and academic strength of
the chapters is variable,
Nevertheless, there is something
for everyone, from experienced
virologist to postgraduate student,
and although much of the
materialis not new, it is helpful
having it in one place, The
absence of a chapter on risk
assessment of working with
viruses in culture is a significant
omission and would certainly
benefit junior researchers at
whom this book is mainly aimed,
()verall good value for money and
highly recommended,
lMariaZambon
Central PublicHealth
LaboratoryLondon

lStructure and
VDynamics ol Fungal
Populations. Population
and Community Biology,
Uol.25
Edited byJ.J,Wonall
Published by Kluwer Academic
Publishers (1999)
N 10320.00/ lJs$l92.00/$11 2,00,
pp.348
ISBN: 0-41 2-80430-1

The development of population
genetics and demography has
largely been concerned with
organisms that are easily defined
as individuals, that are members
of distinct species and that can be
enumerated easily. lt is evident
therefore why these studies have
not generally been made with
fungi, but mycology is a rich
source of ideas about how

specifically to hepatitis viruses
(H BV and H CV), herpes viruses
(HSV1 , HSV2, EBV, H l|t/6, H HVl
VZVand HCMV), HlV, HPVand
influenza, Apart from the basic
protocols for live viral assays,
where appropriate, there are
useful chapters on generation
and characterization of resistant
viruses as well as a limited
number of descriptions of
biochemical assays against
specific viralfunctions G,g, HIV
RT, HCV NS3 helicase and flu NA).
Because the main focus of this
volume is the identification and
use of novel antiviral agents, each
antiviral assay is accompanied
with associated protocols to
eliminate genuine antiviral
activity f rom cellular toxicity.
Together with some useful
general discussions on safety and
new approaches to antiviral
research this volume offers
extremely useful information for
both the pharmaceutical industry
and the academic researcher.
lBerwynClarke
GlaxoWellcome,
Stevenage

lilatural Toxicants
Vin Food. Sheffield
Food Technology, Uol.2
Edited by D. Watson
Published by Sheffield Academic
Press (1998)
$85.00, pp.335
ISBN: 1 -85075-862-X

Covering a wide range of natural
toxins found in food, this useful
and practical book not only covers
toxicants of plant origin, such as
the topical nut allergens, but also
those of microbial origin, such as
bacterial toxins, mycotoxins and
the phycotoxins from marine
algae found in seafood. With
sections on quality control and
detoxif ication this book will
be of considerable interest to
microbiologists and technologists
working in the food or animal feed
industries,
lMichaelHurst
WatermarkConsultancy

lou,ntities, .. ?fl3.;'frdili3:il;'ffffi:',i
pSym_!ols,lf nits,.and aspects'like sex and somatic
Abbreuiations in the life indompatiniftyare a clear
$ciences: A Guide lor ,rrinOeiof ifi, limitations of our
Authors and Editors understanding of whythereis

flilfri,xltf,,umana pres (1eee) l#:|jlfil.J#rne i,avs senetic
!t-s-tls-5Q'-pp^'ltt within poputatioris, ihe chipters
ISBN: 0-89603-649-9 on speiific fungalgroups ar'e

Thisauthoritativesuidehas, ft'i:Jlll'il,iil,1%111,',.'Jl1fi,,,proved useful in the Editorial . . iny organiimi other than plint
0ffice, as it covers a wide variely puit og;ni. Fattrogens of iiil'r
of disciplines;where the book is igricriliuril ciops *itt giu, 

'
let down is in the lack of an index - importint exaniptes, niittre'you need to know underwhich ,rfiresent onl' a subiet of ttr6
categoryaparticularunit,for ra|geotpoprilationstructuresthe
example, belongs:if you had no tungiexdinia.ihis bookistimely,
idea, it could be time-consuming thoight-piovoking and e^penriur.
tolindwhatyouwantThe. Getyouriinrarytobuyit.'
microbiology section is not very linris Thurston
comp.rehensive, although to avoid King,sCollege London
repetition and to save space Kotyk
has listed some items elsewhere;

1,"1,'J1illl?*ffifli1"'' ol#[If,li[;lx.'"
taxonomysection is reasonable Methods in Molecular
and there is a good listing of virus Medicine, Uol. 24
names. There are many interesting Edited by D.Kinchington &
bits, such as the etymologies of R,F, Schinazi
names of chemical elements, Published by Humana Pres (1ggg)
and names of submultiples and US$99.50, pp, 420
multiples (102+=yotta!). ISBN:0-89603-561-1
Notwithstanding the odd gripe,
this isa prettygood referencetext This book isanotherin the
that many authors and editors will series of titles on specific topics
find helpful, especially when in molecular medicine, lt is a
straying into a newsubject, comprehensive reviewof
Aidan Parte methodologywhich is applicable
SGM,Marlborough
House
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lflu: The Story of
Uthe Great Influenza
Pandemic of | 9l I and
the Search forthe Uirus
that Gaused lt
By G, Kolata
Puhlished by Macmillan (2000)
$12.99, pp.330
ISBN: 0-333-75105-1

Gina Kolata writes here from an
American perspective, in contrast
to Pete Davies who last year
published Catchi ng Cold, aErt
with a very similartheme.
The scientific detailis minimal-
Kolata weaves a story, including
quite gruesome tales of individuals
infected in 1918, ratherthan
explaining the workings of the
virus, The search for molecular
information about the 

.|918 
flu is

nicely told from the point of view
of Jeffrey Taubenberger, the USA
Army scientist who is applying
PCR techniques to piece together
the genome sequence ofthe'kille/ virus. This bookwill
stimulate undergraduates and
otherswith a general interest in
microbiology. Most frustrating is
that both this and the Davies book
tease the reader by suggesting
that they will explain whythe'1918 

flu was so terrible. This is
premature : even Taubenberger,
who probably hasthe best
chance, has not solved the'murder mystery'yet,
lWendyBarclay
Universityof Reading

Itlre
Uluteouiridae
Edited by H,G. Smith & H. Barker
Published by CABI Publishing
(1eee)
$60,00/ US$110.00, pp. 320
ISBN: 0-85199-324-9

This volume on an economically
important and virologically
fascinating family of plant viruses,
has its origins in a joint meeting
between the Association of
Applied Virologists and the
Societe Frangaise de
Phytopathologie in 1997. Although
the meeting was taxonomy-based,
the chapters are extended to
cover a wider range of topics,
The chapters on genomes,
gene expression, movement,

virus-vector interactions and
transgene-mediated resistance
constitute si gnificant and topical
contributions and it is pleasing
thatthey are integrated with
excellent reviews on biological
and practical matters, bringing
these aspects of Luteovirus
research together in an
informative, and sometimes
critical manner, lnevitably, a
volume written largely in 1998 will
lack some recent advances and
references, and at $60 perhaps
not many virologists otherthan
luteovirologists will buy their own
copy. However, as a reference
volume and teaching resource it
should be a welcome addition to
library shelves and for institute
purchase,
IteffreyWDavies
lohn lnnesCentre,
Norwich

Microbial
Foodborne

Diseases. Mechanisms
of Pathogenesis and
Toxin Synthesis
Edited by J.W. Cary, J.E. Linz a
D. Bhatnagar
Published byTechnomic
Publishing Co Inc. (2000)
US$1 39,95, pp.56B
ISBN: 1 -56676-787-3

lf you want to know at the
molecular level how microbes
produce foodborne disease, then
this is the book for you. lt is
divided into five major sections
covering bacterial pathogens,
toxigenic fungi and marine
dinoflagellates, protozoa, and viral
and virus-like agents. Even for a
book of this type, the choice of
topics is broad and may be
somewhat surprising to the

reader, such as including
T oxo p I asm abut omitti n g
Sta p hyl o c o c c u s and B a c i I I us.
However, I recommend the book;
it iswell-referenced and will
appeal to anyone with an interest
in microbial pathogenicity. I
would imagine that its level
would be appropriate for
senior undergraduates and
postgraduates. At the price, many
of the figures are not of the quality
one might expect and itwill
primarily be purchased by
institutions. Nevertheless, it is a
timely but quite different book on
foodborne diseases and fills a
particular gap in the literature,
aAdrian Eley
U n i ve rs ity of S h eff i e I d

lGenetic Methods
Ulor Diverse
Prokaryotes. Methods in
Microbiology, Uol.29
Edited by M.C.M, Smith &
R.E. Sockett
Published byAcademic Press Inc
0sse)
US$59,95, pp,500
ISBN: 0-1 2-652340-1

Judged against the back cover
statement thalil' presents the
I ate st expe ri m e ntal te c h n i q u es i n
the detail you requi rd,l was
disappointed because few
chapters provide blow by blow
accounts of any experimental
technique. However, it does
provide an effective route to
applying a range of genetic
techniques to non-standard
organisms and complex systems
which each present a different
challenge. After starting with
ways of introducing DNA into
bacteria, as well as exploiting
phage, plasmids and transposons,

it proceeds by filling in the gaps
occupied by some tricky species -
lrsm Il e isse ri a and C I ostri di u m tt
selecled Arc ha e a. Final ly, it
details processes f rom respiratory
and photosynthetic apparatus to
virulence determinants. While I
cannot imagine seeing it open on
the lab bench like'Sambrook,this
will be a useful resource to help
enthuse students about the
microbial genetics needed to
make sense of the mass of
genomic sequences which are
flooding in.
lChrisThomas
Un iversity of Bi rmi ng ha m

lz-0 Proteome
UAnalysis Protocols.
Methods in Moleeular
Biology,Uol.l l2
Edited byA.J, Link
Published byHumana Pres (1999)
U5$79.50, pp.601
ISBN: 0-89603-524-7

The advent of sophisticated D NA
sequencing techniques has made
available a large numberof
complete genome sequences,
Thus, in principle, we knowwhat
proteins can be synthesized by an
organism, but little aboutwhich
proteins are present in the cell or
whattheirfunction may be, The
next stage in the functional
genomics saga is proteomics,
orthe study of expressed proteins
from the genome. The analysis of
expressed proteins relies on two
techniques, 2-D PAGE to resolve
the protein complement of the cell
and mass spectrometry [either
electrospray ionization (ESl) or
matrix-assisted laser desorption
time of fisht (MALDIToF)l
instruments to identify proteins
thus separated. This bench-top
manual provides the analytical
protocols necessary to enable
both novices and aficionados
(Link's words, not mine) to work
with 2-D gels and ultimately
identifythe proteins by MS. There
are 55 chapters covering
everything you really need to
know to get you up to speed in the
analysis of the proteome. I really
liked the layout of each chapter
with a pithy introduction followed
by materials and methods
sections. The foufth notes section
often contains the most important

things you need to knowwhen
handling proteins and gels. Allthe
references are complete with
titles of papers. All in all, an
absolute must for the proteomic
laboratory, There's not much for
the microbiologist perse - only
one chapter devoted to E. coli.The
assumption that what will work
for f. colishould work for other
prokaryotes is not true and one
will need to look at the specialist
literature to find out how best to
work with other bacteria,
lHowardDalton
Universityof Warwick

lgiointormatics:
UMethods and
Protocols. Methods in
Molecular Biology,
Uo l .132
Edited by S. Misener&
S.A. Krawetz
Published by Humana Pres (1999)
US$89.50, pp. 51 2
ISBN: 0-89603-732-0

There has been a need for a
book of this kind for some time. lt
is remarkably complete and could
be extremely useful for those
laboratories that are thinking
seriously about their bioinformatic
requirements. Some of the
chapters are devoted exclusively
to available molecular biology
software, 0ther chapters tackle
the theory behind the algorithms.
This gives the reader the
unfortunate impression that the
book has something of an identity
crisis. There are, of course, some
areas of bioinformatics that only
receive a cursorytreatment, but
in such a burgeoning field, it is
difficult to cover everythin g. The
chapters are clearly laid out and
the text is generally easy to read
and refreshingly free of much of
thejargon that can be found in
bioinformatics. However, with a
price tag of US$89.50 it is
prohibitively expensive and is
unlikely to be used as course
material I would highly
recommend it for institutional
purchase,
llamesMclnerney
National History
Museum, London and
National Universityof
lreland, Maynooth
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A Human Gonstructivist
Uiew
By J,J, Mintzes, J.H. Wandersee
& J,D. Novak
Published by Academic Press
(leee)
US$69.95, pp.386
ISBN: 0-1 2-498365-0

Life science academics often
complain that although students
learn individualfacts well, few of
them are able to integrate those
facts and apply their knowledge
across theirwhole degree topic,
This book explains visual and
verbal methods to encourage
such broad understanding and
to properly assess it, Visual
methods include 'V diagrams'to
demonstrate knowledge of core
concepts and experiments for
testing them, plus'concept maps'
to explain inter-relationships
between facts and processes.
Verbalmethods include
'structured interviews' to assess
student understanding rather
than recall, a usefulskillwhen
holding a viva, The authors are
educational psychologists (and
they also give interesting insights
into the psychology of multiple
choice questions), As a result the
language and theories are heavy-
going forthe science academic;
however, the methods and
biological examples it contains
are useful to learn. Get your staff
training unit to buy a copy and to
pre-digest it for you,
lLizSockett
Queen's Medica I Centre,
U niversity of Notti ng h a m

lPost Penicillin
UAntibiotics:
From Acceptance to
Resistance? Wellcome
Witnesses to Twentieth
Gentury Medicine, Uol. 6
Edited by E.M, Tansey &
L,A. Reynolds
The Wellcome Trust (2000)
$5,00, pp.72
ISBN:1-841290J2-2

This is the latest volume in the
series History ofthe 20th Century
Witn ns Sem i nars,organized by
the Wellcome Institute for the
History of Medicine and held in

London in May 1998, The book is
an edited transcript of the
proceedings in which individuals
'associated with a particular set of
circumstances or events are
invited to meet together to
discuss, debate and agree or
disagree a bo ut th ei r m e m o ri el.
The transcript reflects very lively
discussions on antibiotic research
in the U K and elsewhere in the
1950s and 1960s (relating to
streptomycin, semi-synthetic
penicillins, betalactamase
inhibitors, R factors and plasmid-
related drug resistance).
0f particular interest is the early
insight that micro-organisms
develop resistances quickly after
introduction of any new antibiotic
drug, that combination of
antibiotics can reduce the
development of resistance and
thus increase the chance of cures
and that strict policies on the
usage of antibiotics in hospitals
can reduce the number of drug-
resistant strains in a hospital,
The debate is professionalwith
fascinating anecdotal elements
and demonstrates that many of
the problems of antibiotic usage
were well formulated and
disputed in the early era of
antibiotic treatment,
The seminar booklet is highly
recommended to all doctors,
pharmacists and public health
planners as it addresses questions
and problems centralto their !

work, Despite their tight training
programmes, medical students
who make the time will enjoy
reading it,
lUlrich Desselberger
Ad d e n b rooke's H os p ita l,
Cambridge

lScientist's
VGuideto Poster
Presentations
By P.J. Gosling
Published by Kluwer Academic/
Plenum Publishers (1999)
us$30.00/$19,50/ N 1G65,00,
pp.150
ISBN: 0-306-46076-9

The title of this book accurately
summarizes its content! All
aspects of poster production are
covered from planning to actual
presentation suggestions. Many
scientists (myself included)
would question the need forsuch

a book; much of its content seems
obvious, However, there are many
unpalatable poster presentations,
Despite recent advances in
technology, the poster will
continue to be used as a visual
aid to discussion at scientific
meetings. This volume would be
useful in an institute library or
perhaps in a departmentwith
many junior researchers.
Graduate students generally look
to their colleagues for a layout to
mimic buta dip intothis book
might help the trainee scientist
devise a presentation which has
the visual impact lacking in so
many posters. The text is concise
and the table of contents is clear
and informative, However, if cost
constraints allowed only one
colour plate it should have been
reserved for the poster critique
section.
lSaraDaw
SGM,Marlborough
House

loictionary of
Ulnfectious 0iseases
[with GD-ROMf
Edited by D. Raoult & R. Tilton
Published by Editions Elsevier
(lsee)
US$260 (North, Central & South
America)
FFl,470tE224,10 (EU)
FF1,520/E231,72 (R0W)
pp, 1,144
ISBN: 2-84299-1 46-X

This dictionary/CD, an English
version of a book originally in
French, is aimed primarily at
clinical microbiology. However,
it contains information of great
value to any microbiologist
interested in infectious diseases,
and comprehensively includes
most, if not all, bacteria, fungi,
protozoa orviruses that have done
harm to humans. lt is noteworthy
for its international perspective,
providing very useful maps
showing the geographical
distributions for major infectious
diseases, Each country has risk
tables for pathogens potentially to
be encountered, Phylogenetic
trees for each group of pathogens
based on nearest-neighbour
analysis of small subunit
ribosomal RNAs, capsid protein or
virus gene sequences are a
particularly noteworthy feature of

this book, Densely packedwith
useful information about specific
conditions, disease agents and
emerging pathogens, this is a very
valuable microbiological resource.
Unless engaged directly in clinical
microbiology or tropical diseases,
it is perhaps most suitable as a
library reference book,
llonSaunders
U n iversity of Liverpool

Itncyclopedia of
VUirology, Second
Edition
Edited byA, Granoff & R.G.Webster
Published byAcademic Press Ltd
(lees)
$570,00, pp,2,000
ISBN: 0-1 2-227030-4

The second edition of the
E n cy c I o p e d i a of Vi ro I o gy certainly
has a place in the institute library
as a reference source for medical
students, undergraduates and
others with a requirement for
up-to-date and easily accessible
virological knowledge. Although
the scientific content of the
enilies is not so detailed as that of
some other virology reference
texts, the encyclopedia is very
comprehensive, Moreover, the
further reading sections for each
entry readily enable pursuit of
special interests. The range of
viruses covered includes some
which might be unfamiliar even to
those of us who call ourselves
virologists. The general entries
constitute useful overviews where
they cover virological topics,
whereas those which delve into
related areas, like immunology,
will not satisfy the serious reader.
()verall, the encyclopedia offers
an excellent starting point from
which to pursue a virologicaltopic.
lWendyS.Barclay
Universityof Reading

lGytomegalovirus
UProtocols.
Methods in Molecular
Medieine, Uol. 33
Edited by J. Sinclair
Published by Humana Press (2000)
U5$69,50, pp, 1 31
ISBN: 0-89603-749-5

I suspect this research protocols
bookwill become common place
in cytomegalovirus labs across

the globe and should serve to
reinforce'in-house' methods
texts, The multi-authored book
has contributions spanning
methods for detecting the virus
in man, to methodsfor
studying gene expression and
protein-protein interactions, and
methods f or analysin g cytotoxic
T-cell responsesto HCMV, Each
chapter is clearly set out and
contains detailed recipes for
the uninitiated. Manyof the
techniques highlighted are
generic and can be adapted for
use across the herpesvirus family.
Sadly, some of the more recent
innovative approaches, such as
microanays and BAC technology
are absent. However, the authors
might argue that such techniques
still need to work their way into
mainstream herpesvirology. In
conclusion, a useful laboratory
manualforthose coming into the
field, as well as for experienced
cytomegalovirologists wishing to
broaden their technical expertise,
lTonyNash
UniversiSof Edinburgh

Booksrcceived

O0ompendium of
Soybean Diseases,
Fourth Edition. fhe
Disease Compendium
Series
Edited by G.L. Hartman,
J,B. Sinclair& J.C, Rupe
Published byAPS Press (1999)
U5$37.00, pp,128
ISBN: 0-89054-238-4

OGene Targeting
Protocols. Methods in
Molecular Biology,
Uol .133
Edited by E,B. Kmiec
Published by Humana Press (1999)
US$89.50, pp.450
ISBN:0-89603-360-0

OSepticShock: Methods
and Protocols. Methods
in Molecular Medicine,
Uol.36
Edited by T,J. Evans
Published by Humana Pres (1999)
US$89.50, pp,224
ISBN: 0-89603-730-4
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INTERNATIONAL COURSE ON
TH E I DENTI FICATION OF FUNGI OF
AGRICULTU RAL AND ENVI RON [4ENTAL
SIGN IFICANCE
CABI Bioscience UK Centre,
Egham
31 July-l September 2000
C0NTACT: Mlrs Stephanie Groundwater
(as above)

BATI UU S 2|/|l|..APPLICATI O NS AN D
SYSTEMATICS OF BACIUUS AND
RELATIVES
Bruges, Belgium
30-31 August2000
C0NTACT: Dr Roger Berkeley University
of Bri$ol Badock |Iall Stoke Park Road,
Bri$ol BS9 1JQ 0el. 0117 903 2480;
Fax 01 1/ 903 2499)
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MICROBIOLOGY TECHN IOUES _
A IWO-DAY LABORATORY COURSE
Hatfield, Herts
4-5 September 2000
C0NTACT: Dr Virginia Bugeja, Dept of
Biosciences, University of Hertfordshire
College Lane Hatfield, Herts AL10 9AB
(Tel 01707 284590; Fax 01707
2861 37; email v bugeja@herts,ac uk;
http ://www herts ac uk/natsci/STC)
PROTEI N TECHN IQU TS _
A TWO-DAY LABORATORY COURSE
Hatfield, Herts
4-5 or 11 -12 September 2000
C0NTACT: Prof JohnWalker Deptof
Biosciences, University of Hertfordshire,
College Lane Hatfield, Herts AL10 9AB
(Iel 01707 284546',Fax 01707 284510;
emailj m walker@herts.ac uk;
http ://www herts.ac.uk/natsci/STC)
NUCLEIC ACID TECHNIQUES _
ATHREE DAY LABORATORY COURSE
Hatfield, Herts
0-8 or 13-1 5 September 2000
C0NTACT: Dr Virginia Bugeja (as above)

INTERNATIONAT CONFERENCE ON
BACTERIAT AN D VI RAL VIRULENCE
FACTORS (ICBVVF)

Smolenice Castle,
near Bratislava, Slovakia
24-28 September 2000
C0NTACI: email uzaelabu@savba.sk;
http ://nic.savba sk/sav/inst/uzae/lCB
VVF_Site/intro_01 html
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BIOTEC 2OOO
V IBERIAN CONGRESS ON
BIOTECHNOLOGY
II IBERO-AMERICAN MEETING ON
BIOTECHNOLOGY
I BRAIILIAN CONGRESS ON
BIOTECHNOLOGY
Recife, Brazil,l-4 0ctober 2000
C0NTACT: Professor Jose Luiz de
Lima Filho BI0TEC' 2000 Secretariat
Universidade Federal de Pernambuco,
Av Professor [/oraes Rego S/N Cidade
Universitfria CEP 50/61 901, Recife,
Pernambuco Brazil(Tel +55 81
271B4B,Fax +55 81 271B4Bb;
email biotec2000@lika ufpe,br;
htlp ://www lika ufpe.b/BI 0TEC2000)
CHARACTERISATION OF PLANT
PATHOGENIC BACTERIA
CABI Bioscience UK Centre,
Egham, 9-20 0ctober 2000
C0 NTACT: Mrs Stephanie Groundwater
(as above)

###1
lOTH INTERNATIONAL CONGRISS OF
HU[/]AN GENETICS
Vienna, Austria
15-19 May2001
C0NTAIT: ICHG 0ffice c/o Vienna
Medical Academy Alser Strasse 4
A-1090 Vienna, Au$ria (Tel +43 1 405
13 83 33; Fax +43 1 401 8274,
email office@ ichg2001,org)

$##{mrrrL:*rk*r:t
ESCV 01 PROGRESS IN CLINICAL
VIROLOGY VII
[ahti, Finland
2-5 September 2001
C0NTACT: 0rganizing Secretariat &
Congress Office University of Helsinki,
Lahti Research and Training Centre
Kirkkokatu 16, FIN 15140 Lahti Finland
(Tel +358 3 892 20514; Fax +358 3
892 20219; email irmeli paasikivi@
helsinki fi ; antti.vaheri @ helsinki.fi ;
virpi,tiilikainen@helsinki fi)

IUBERCUL0SIS 2000: PAST, PRESENI
AND FUTURE
NewYork, USA
20-24 June 2000
C0 NTACT: AS[/ Meetings Department,
1752 N Street NW Washington DC
20036 USA (Tel +1 2029429248',
Fax+1 202942 9340; http://www.
asmusa org/mtgsrc/mtgs htm)
FILAMENTOUS FUN GI ASSOCIATED
WITH WATER DISTRIBUTION SYSTEMS
CABI Bioscience UK Centre,
Egham,27-29 June 2000
C0 NTACT: Mrs Stephanie Groundwater,
CABI Bioscience UK Centre, Bakeham
Lane Egham SurreyTW20 9TY(Tel
017844701 1 1 ; Fax 01491 829100;
email s groundwater@CAB l.org ; http ://
www cabi.org/bioscience/trainin g htm)

3ruHy tr##
RECENT ADVANCES IN CELL BASED
I[/AG IN G

C0NTACT: Dr Rita Stephen, School of
Biological Sciences University of Bri$ol
(Tel 01 17 928 9035; Fax 01 17 925 7374;
email rita.$ephen@bri$ol ac,uk;
htrp://www bio bris ac uk)
PCR CHARACTERISATION METHODS
CABI Bioscience UK Centre,
Egham, 10-21 July 2000
C0NTACI: [/rs Stenhanie Groundwater
(as above)
A CO[/ING OF PHAGE _
BACTERIOPHAGES IN BIOTECHNOLOGY

Society of Chemical Industry,
London, 13 July 2000
C0NTACI: SCI Conference Secrelariat,
14/15 Belgrave Square, London SWlX
BPS (Te|.020 7598 1500; Fax 020
1235 ll 43,email conf erences@
chemind.demon.co.uk)
BIOFILMS 2OOO
Big Sky, MT, USA
16-20 July 2000

C0NTACI: ASM Meetings (as above)
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University of Bristol
3-5 July 2000

SOCIilY FOR LOW TE[/PERATURE
BIOLOGY ANNUAL SCIENTIFIC [/IEETING
TIMETRAVEL FOR GENES (ORGANIZED
JOINTLYWITH UK FEDERATION OF
CULTURE COLLECTIONS)
Ambleside, Cumbria
1 -2 Septemher 2080
C0NTACT: Dr Glyn Stacey NIBSC
Blanche Lane South [/1imms, Herts tNB
3QG (email g$acey@nibsc.ac uk)
BIOTECHNOLOGY 2OOO Tl-| E WORLD
CONGRESS ON BIOTECHNOTOGY
1 1TH INTERNATIONAL BIOTECHNOLOGY
SYMPOSIUM AND EXHIBITION WITH
4TH CONGRISS ON MOLECULAR
MEDICINE 2ND EUROPEAN CONGRESS
ON APPLIED GENO[/E RESEARCH, 1 ST
EUROPEAN CONGRESS ON AGRI.
BIOTECHNOLOGY AN D lBTH DECHEMA
ANNUAL [/lEETING ON BIOTECHNOTOGY
Berlin, Germany
3-8 September 2000
C0NTACT: DECHF[/A e V, Congress
0fflce, P0 B,15 01 04,60061 Frankfurt
am [/arn Germany (Fax +49 69 /564
176; email biotechnology2000@
dechema de; http://dechema de/
biotechnolo9y2000 htm)

ISOLATION AND IDENTIFICATION OF
FUNGI FROM NATURAL HABITATS
CABI Bioscience UK Centre,
Egham, 11-15 September 2000
C0NTACT: [/lrs Stephanie Groundwater
(as above)
UNDERSTANDING THE USE OF I/IASS
SPECTROMETRY IN PROTEOMICS _
A ONE DAY LECTURT WORKS|-IOP
COURSE IN CONJUNCTION WITH
PROTEINWORKS
Hatfield, Herts
20 $eptember 2000
C0NTACT: Mrs Vera Jones,
Science Training Centre, University of
Hertfordshire College Lane Hatfield,
Herts AL10 9AB (Tel.01707 284590;
Fax 01/07 2861 37; email v.g jones@
herts ac uk; http ://www.herts.ac.uk
/natsci/STC)
4OTH ICAAC
Tolonto, Canada
17-20 September 2000
C0NTACT: ASM [/eetings (as above)
INTERNATIONAL CONFERENCE ON
MEASURE[/ ENT, ANALYSIS AND
CONTROL IN BIOPROCESS
TECHNOLOGI ES : CURRENT STATUS
AN D FUTU RE PROSPECIS
Robinson Gollege, Cambridge
24-26 September 2000
C0NTACT: Society of Chemical Indu$ry,
14/15 Belgrave Square London SW1 X
BPS (Tel 020 7598 1500; Fax 020
| 235 ll 43',email jacqu i m @ chem i nd.
demon.co.uk; http ://sci.mond org)

SHORT COURSE _ DESIGN OF
VACCINA]ION PROGRA[/MES:
FROM SERO EPIDE[/ IOLOOY IO
COST EFFECTIVENESS
University of Warwick
17-21July2000
C0NTACT: Dr Stephen Hicks, Dept
of Biological Sciences, University of
Warwick, Coventry CV4 7AL (Tel 02476
523 540 ; Fax 02418 523701 ; email
wupert@dna bio.warwick ac.uk)

EXTREMOPHILES 2OOO
3RD INTERNATIONAL CONGRESS ON
EXTREMOPHILES
Hamburg, Germany
3-7 September 2000
C0NTACT: TUHH lechnologie 0mbH
Ms. Gerlinde Loebkens Schellerdamm
4,21019 Hamburg Germany (Tel +49
40 /6618012; Fax +49 40 76618018;
email loebkens@tutech de;
htn ://extremoohiles2000 de
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Gomment
Hygiene in the home: asharcd
rcsponsibility
The last decade has seen growing awareness of the

importance ofthe domestic setting in the chain of

infection transmission through the community.

Although these infections are often self-l imiting

intestinal and respiratory infections, they represent a

signifi cant economic burden. Socio-demographic trends

also now mean that increasing numbers ofpeople are

cared for at home who have reduced immunity to

infection (the elderly and those discharged from

hospital) and for whom the consequences of infection are

more serious. Changing infectious disease patterns,

treatment costs and the problem of antibiotic resistance

all add up to a need for better infection prevention

through hygiene. To be effective, however, the

responsibility must be shared equally between

government, industry and the public. The public can

only play their part if they are properly informed with

messages which make rational sense.

Although we must be concerned about the current
'antibacterial' 

trend in consumer products, there is a

danger that press articles whose appeal lies in saying
'all 

you need is soap and uater ancl c0'n'u1?0n sense bygiene' only

serve to mislead. To begin making sense, the central

point to clarify is not the relative merits of 
'antibacteriali

and'soap anduater' but what we mean by'common sense

bygiene'and what it seeks to achieve. Behavioural studies

suggest that people largely see hygiene as'getting rid of

household germi - obliterating them wherever they lurk *

so as to create a healthy, i.e. germ-free, home. Such

studies suggest that this is largely an innate approach

motivated by disgust and fear ofgerms rather than

concern about infection. While this attitude prevails,

articles urging 
'only 

soap and water' and'a czmmzn sense

approacb'are merely interpreted as'use soap anduater to

get rid of housebold germi .

To motivate improved hygiene we must first gain

acceptance that homes will always contain potentially

harmful microbes (from people, pets, food, etc.) and that

good hygiene is not about eradication, but rather it is

about targeting measures in the places and at the times

that matter, to limit risks associated with human

exposure. HACCP (hazard analysis critical control

point) methodology, now fundamental to institutional

hygiene, can help derive arationalapproach for the

home. This approach could also in turn resolve another

confusion - the concept offocussed hygiene is

compatible with press features which reinforce the

need for challenge to the immune system and urge us
'not 

to be bygiene-obsessecf .

C Please note that
views expressed in
Commentdo not
necessarily reflect
off icialpol icyof the
SGM Counci l .

Given the concept of targeted hygiene, the pros and cons

ofhygiene products can then be approached rationally.

\(/e must, however, remember that homes aren't like

institutions where hygiene is a duty, training mandated

and hygienic layouts designed in. Recent studies by

Humphrey and co-workers, for example, show that a

typical consumer cleaning routine using soap and watef

may be ineffective in preventing the significant spread

of contamination around the domestic kitchen that

occurs during preparation of raw chickens contaminated

with S a lmonel la and, C ampy lo bacter. UKsurveillance

data, which now sL-ggest that a significant amount of

gastrointestinal tract infection in the community arises

from food handling and person to person transmission,

funher highlight the need for effective targeted hygiene

in the home.

Growing interest about home hygiene has led an

international group ofexperts to form the International

Scientific Forum on Home Hygiene (IFH). This non-

commercialotganization aims to raise awareness ofthe

role of home hygiene in preventing infectious disease

and to promote understanding ofgood practice. As part

of this work the IFH has reviewed the evidence base for

developing effective home hygiene practice. These data,

together with information about the IFH, are available

from www. ifh-homehygiene.org

I Profess o r Sa I ly F, Bloomfiel d, U n i I eve r

Research, is a Visiting Professor in Environmental

Health, KingsCollege London, and a Memberof

the Scientific Advisory Board of I FH.
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