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From the cradle to the
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The miclobiological ages of man
Roger Finch

The lot of man is characterized by nine months

in utero followed by 
'three-score 

years and

ten'. Throughout this period there is the ever
present chal lenge f rom endogenous micro-organisms

making up the normal flora of the skin or mucous

membranes, or from exogenous agents acquired through

inhalation, droplet spread, ingestion, sexual contact or
from behavioural activity such as inrravenous drug use.

Suscept ib i l i ty  to infect ious diseases occurs despi te an
impressive arcay of defences which include an enveloping

integument,  f ixed and c i rcular ing phagocyt ic  cel ls ,

the abi l i ty  to respond to infect ious chal lenges wi th

specific and non-specific antibodies, augmented by a
sophist icated cel lu lar  immune sysrem able to process

and express a vast repertoire of microbe-inactivating

molecules. However, inherited genetic defects, circum-

stances of  b i r th,  nutr i t ion,  geography,  t ravel ,  occu-
pation, animal exposure and social behaviour all impact

on our vulnerabi l i ty  to infect ious disease which may

sometimes threaten survival. There are many parallels

between Shakespeare's description of the seven ages

ofman and the microbiological challenges oflife.

rili f.ifsin utero
The period from conception to delivery is relarively

safe. However, maternal infections can have an adverse

effect, despite the relatively shom duration ofpregnancy.

Hepat i t is  A,  B and E,  and pneumococcal  pneumonia

are often mofe severe in pregnancy and may induce

abortion or premature labour. Furthermore, the

combined effects of a gravid uterus and elevated
progestogens increase the r isk of  bacter ia l  infect ion

of the urinary tract which may ascend to involve

the k idneys and somet imes spi l ls  over into the

bloodstream.

The placenta provides an efficient protective barrier to

many common infections. However, some micro-

organisms can induce an act ive placent i t is ,  thereby

infecting the fetus, giving rise ro diseases such as

syphilis, cytomegalovirus (CMV), toxoplasmosis and

rubella. Fetal death and congenital defects are well

recognized compl icat ions of  maternal  syphi l is  and
rubella, although influenced by the durarion and timing

of  infect ion,  respect ively.  Both diseases are rout inely

tested for as part ofantenatal care in developed countries.

Toxoplasmosis, rubella, CMV and herpes simplex in
the pregnant woman can al l  resul t  in minor to l i fe-

threatening infection in the newborn. S7orldwide, the
most important transmissible infection resulting from
pregnancy is hepatitis B, which is particularly prevalent

in developing countr ies.  Infect ion acquired at  b i r th
resul ts in a chronic carr ier  srate in some 90 % of

newborns, compared with 10 7o wheninfection occurs in

adult l ife. The legacy of chronic hepatitis B infection

includes chronic l iver  d isease,  c i r rhosis and l iver  cel l

*'Parturition
From the moment the maternal membranes rupture and
del ivery commences,  rhe newborn chi ld passes f rom
the ster i le environment of  the womb to a wor ld in
which micro-organisms abound. I ts  sk in and mucous
membranes rapidly acquire a microbial flora, largely
derived from its mother's birth canal and skin through
contact and handling. This flora is largely harmless and
offers some protection against potentially pathogenic
organisms, but on occasions, virulent micro-organisms

such as Escberichia coli, Streptococcus agalactiae and Listeria
nlnlcytlgenes or herpes simplex virus may invade to
produce generalized sepsis and meningitis. Mortality is
st i l l  h igh despi te prompr recogni t ion and rreatmenr,
especially from E. coli meningitis.

Hospital delivery is the norm in many developed
countries. It exposes the young to the potential for
hospi ta l -acquired infect ions at  a stage when their
immune defences are immarure and passively acquired
maternal  IgG ant ibodies provide var iable protect ion.

Viru lent  pathogens,  such as methic i l l in-resisrant

S tap by / o coccu s a t/re/,/ :, multi -resis tant E n t ero b act er i aceae
and Pseudomznas aeruginosa are intermittently pfesent
in neonatal  uni ts and occasional ly  cause sporadic and
epidemic il lness, sometimes with fatal results.

r '$ Childhood
For the major i ty  of  the wor ld 's chi ldren,  the t ragedy
of gastrointestinal infections and vaccine-preventable

diseases continues to wreak aheavy toll. Fig. t highlights
the causes of death in children and young adults in
developing areas of the world. Poor nutrit ion, primitive
or non-existent  sani tar ion and the absence of  a c lean
water supply arc largely to blame. Measles carries
mortality rates of up to 50 % in some developing
countries, while diphtheria has re-emerged in countries
of the former Soviet Union with disastrous consequences.

Breastfeeding protecrs against diarrhoeal diseases,
largely through the presence of secretory IgA in maternal
colostrum. The decline in breastfeeding in developing
countries as a result of commercial pressures promoting

Throughout
our l ives, microbes
pose athreatto
our heal th and
wel l -being. Roger
Finch charts the
m icrobiolog ical
ages or man,

BELOW:
i : i * ,  i  Deaths in  develop ing
cotl l t tr ies Iwo out of three deaths
among ch i ldren ar ]d  yot lng adul ts  in
Af r ica and Southeast  As ia  are due
to seven causes (ages 0-44)
SOURCE: WORLD 11EALIH
ORGANIIATION/CDS
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baby foods or from personal preference, has been

highlighted by the \fHO, UNESCO and other child

welfare agencies.

Multiple upper respiratory tract viral infections are

common in early childhood. In the -i(est they are

increasingly spread by attendance at day-care centres,

nurseries and kindergartens as more parents select these

facil it ies for reasons ofpersonal choice, education and

employment. Occasionally, more serious infections, such

as meningococcal sepsis, may arise.

Antibiotics are frequently prescribed in early child-

hood and this has recently been highlighted as afl area

for more prudent use, since most childhood infections are

viral in nature. Antibiotic resistance among community

and hospital pathogens is increasing. Of considerable

concern is the global prevalence of penicil l in-resistant

pneumococci which are an important cause of bacterial

middle ear infection. Pre-school children experience, on

average, an attack of acute otitis media every year. In the

USA, there are increasing reports of failure to respond to

conventional oral antibiotics, such as amoxycill in

and erythromycin. Hospital admission and the use of

injectable cephalosporins is now necessary to cure some

children.

# Adolescence and young adulthood
The infectious hazards of the years between childhood
and adulthood often have life-long consequences.

Sexually transmitted diseases, such as syphilis and

gonorrhoea, are readily treated if recognized and

diagnosed promptly. On the other hand, Chlanydia

trachomatis, now the commonest sexually transmitted

infection, has a legacy of inferti l i ty as a result of

complicating pelvic inflammatory disease. Genital virus

infections, such as herpes simplex, can recur throughout

life, while the link between papillomavirus as a cause of

genital warts and cervical carcinoma is becoming clearer.

The emergence of  HIV and AIDS in 1981 has led to

the global pandemic which has the greatest impact on

persons ofreproductive age. Safe sex contributes to its

control, but is clearly not the solution to containing this

disease which continues to claim the lives of mill ions.

Likewise, despite an ever impressive array of anti-

retroviral therapies, drug management provides only

temporary interruption in the progression to death.

The escalating use of prohibited drugs largely affects

the young. The use of intravenous drugs is the major

source of the newly recognized hepatitis C virus, which

like hepatitis B, frequently causes chronic hepaticis,

sometimes leading to cirrhosis, failure and cancer of the

Iiver.

ffi Maturityand old age
International travel is booming. This may be occu-

pational, but is increasingly recreational in nature.

lE ffi *ffiffi#ffi$ffi$-#{fiYTODAYVOL2B/NOV0 1

The reality of the global vil lage has resulted in an

i ncrease i n travel-associated infectious disease. MaIatia.

schistosomiasis,  tuberculosis,  r icket ts ioses,  salmon-

ellosis and, less commonly, more exotic conditions,

including Leishmaniasis and ectoparasitic diseases, such

as jiggers (Tunga penetrans), are a sample of the recent

problems dealt with in the infectious disease clinics and

ward in Nottingham.

Malignant disease becomes increasingly common

through adult l ife to old age. Current therapeutic

approaches include oncolytics, radiotherapy and immuno-

suppressives. The latter, especially corticosteroids, are

used to control a wide variety of other conditions,

including those with an autoimmune basis. Similar

approaches are adopted to prevent rejection in organ

transplantation recipients. The therapeutic benefits

unfortunately bring in their wake a repertoire of

potential infectious complications across the whole

range of micro-organisms, including viruses, bacteria,

fungi and protozoa. Some reflect past infection with

reactivation complicating the state of immuno-

suppression. These include varicella-zoster and

cytomegalovirus, Mycobacterium tuberculosis, Candida

spp., P n e uln 0 ry s t i s car i n i i and occas io nally S t r o n gy I o i des

stercoralis infections. Other challenges originate from the

normal flora and hospital environ-ment. A successful

bone marrow transplant can still be frustrated by severe

and life-threatening infectious complications. This has

resulted in a variety of management strategies, such as

isolation care, anti-bacterial chemoprophylaxis, and

granulocyte and macrophage colony stimulating factors,

all comple-mented by strict hygiene measures.

Survival into old age and the involution ofthe immune

system and other defence mechanisms leads to increasing

vulnerability to infectious disease. These mainly affect

the respiratory tract, so that pneumonia is a frequent

complication of other diseases, such as stroke, influenza

and post-operative states. Pneumonia has been described

as 
'Captain 

of the men of death'. It can sometimes be

viewed as nature's way of relieving suffering from more

serious underlying affl ictions, as man enters his final

state'sans teeth, sans eyes, sans taste, Jans euerything' .

O Roger Finch is Professor of lnfectious Drseases,
The City Hospital and University of Nottingham,
Nottingham NGs1PB, UK.
e mai I : r.f i n ch @notti n g h am. ac. u k



____

Ghildbedfeverr
theSemmelweismyth
Milton Wainwright
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Before the introduction of prontosil and then
penicillin, childbed, or puerperal, fever was the
scourge of chi ldbirth, leaving many babies

without mothers. Even today, puerperal sepsis kills some

100,000 women ayear wor ldwide.  The disease is  now

known to be caused by haemolytic streptococci, but long

before the microbial theory of infection was discovered,

Ignaz Philipp Semmelweis (1 B 1B-1 8 65), aHungarian

gynaecologist who practised in Vienna, showed that the

incidence of puerperal fever could be reduced by

ant isept ic  techniques such as r igorous handwashing.

Semmelweis was largely ignored or  r id iculed by his

contemporaries and died of a staphylococcal infection

in an asylum for the insane. But was he really the first to

show that childbed fever is contagious, as is commonly

believed?

As long ago as 1905, C.  J.  Cul l ingworth had his

doubts when he stated that,'We English-speaking people

on both sidu of tbe Atlantic, ubile giuing abundant honour

to Semmelweis, haue been in danger of forgetting the earlier

and eqaally retnarkable contributions t0 zur knotaledge of
puerperal feuer.' J . P. Greenhill also pointed out in 1936

that the contagiousness of puerperal fever had been

recognized long before Semmelweis even thought about

the disease.

One such pioneer in th is f ie ld was the Manchesrer-

based physician Charles \White, who as early as the late

1700s,  showed that  the occurrence of  chi ldbed fever

could be drastically cut down by isolating victims and

insisting on cleanliness. By 1795, Alexander Gordon, of
Aberdeen, had come to the radical conclusion that, l ike

many other doctors, he had accidentally spread the

disease and had caused the death of manv women in his

cafe.

$i$ Semmelweis
Semmelweis began his work on puerperal fever in 1846
and it was first published in 1847 . He became aware of
the disease following a change in hospital practice.

The Vienna hospitals had originally followed the
methods of Charles Sfhite. These had produced a very
low death rate from puerperal fever, but when they

were abandoned and cadavers wefe once again used to

demonstrate midwifery techniques, a dramaric increase

in morta l i ty  resul ted.  Semmelweis concluded that

childbed fever was spread by a poison found in dead
flesh (the so-called 

'cadaveric 
principle'), although the

germ theory is mentioned

in his book publ ished in

1861 which t reated the

topic in detai l .  He bold ly

stated that,' P uerpera / feuer
is not a contagious disease,

but it is conueyable from a

sick to a sound puerpera by

means of deconposed organic

nzdtter.'

By insist ing that  the

cadaveric principle alone

caused childbed fever,

Semmelweis invoked the

wrath of  h is cr i t ics.  The

Dub l in -based  phys ic ian ,

John Denham, for exam-

ple,  pointed out  ( in f862)

that Semmelweis over-

looked the fact that

childbed fever frequently

appeared in towns where

there were no lying-in

hosp i ta l s  o r  d i ssec t ing

rooms, and in rural

d ist r ic ts where medical

practit ioners were seldom

called upon. Many of Semmelweis' forebears
and contemporary crit ics were also aware of the link
between puerperal fever and both erysipelas and
scarlet fever. Such observations can now be readily

explained by the fact that puerperal fever is caused by
the haemolyt ic  st reptococci  which are spread on
unwashed hands and on the breath ofanyone carry ing

S treptococcus py ogenes.

Was lonaz
Semrielweis really
the first to show
that puerperalfever
is contagious, or is
the famous story
just a satisfying
myth? Milton
Wainwright
investigates.

A B O V E :
Charles Whi le (1/28- i  B1 3)

TOP LEFT:
A centenary postage stamp from
Hungary (1965) celebrating lgnaz
Philip Semmelweis (181 B-1865)
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RI  G HT:
0liver Wendell Holmes
(1809-1894)
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',:."91a-"ntary My Dear Holmes'
To an American reader the name of Oliver \Tendell

Holmes is more usual ly  associated wi th bel le- let t res

and poecry than wi th medic ine.  In 1843, however,

Holmes wrote an article which appeared in the Ne?,

England Journal of Medicine and Surgery entitled 
'The

Contagiousness of  Puerperal  Fever ' .  In th is he agreed

with \White and Gordon that  the disease was both

contagious and was often transmitted, via an unknown

agent, by both physicians and nurses. He also described

how, in 1835 , an un-named doctor had the 
'good 

sense to

cbange bi.r clotbes after each maternity-related uisit and tuash

his bands in cbloride of line - a practice usually credited to

Semmelweis (in 1848). Holmes also referred to the fact

that  in IB2I ,  an Edinburgh doctor  cal led Campbel l

assisted in a post mortem and then spread the disease to a

woman whi ls t  at tending a del ivery.  The same doctor

attended an autopsy inJune 1821and, because he was

unable to wash his hands, transmitted puerperal fever to

two pregnant women. On the basis of his observations,

Holmes recommended that physicians should:

never at tend autopsies pr ior  to examining a pregnant

woman,

always change every article of dress after attending a

delivery and allow 24hours or more to elapse before

conducting any further midwifery,

a lways leave a per iod of  at  least  a month between

attending a case ofpuerperal fever and any uninfected

patients,

on f inding three or  more c losely connected cases of

puerperal fever in the practice (with no others existing

in the neighbourhood) assume that they are the prima

facie vehicle ofthe infection; and finally,

regard i t  as their  duty to pass on these warnings to

nurses and assistants.

Like Semmelweis, Holmes was ridiculed for such views,

which, it should be emphasized, were published in 1843,

some 3 years before Semmelweis began his work.

i  Conclusion
Historians place grcat emphasis on the fact that

Semmelweis used an essent ia l ly  modern stat is t ical

approach to demonstrate rhe contagiousness ofpuerperal

fever: however. it is not for such subtleties that he is

generally eulogized. Instead, we are told that he alone

realized that puerperal fever was spread by doctors and

could be prevented by antiseptic hand washing. As we

have seen, th is is  s imply not  the case.  I t  is  noteworthy

that  when Semmelweis '  work f i rs t  became known the

famous Edinburgh surgeon,James Young Simpson, fired

off vitriolic letters to the medical journals refuting the

idea that  the Hungar ian doctor  should receive any

pr ior i ty  on his ideas.  Despi te th is intervent ion,  the

Semmelweis myth grew, and continues to be uncritically

propagated - essentially because it is too good a story to

miss. It satisfies our need to elevate the underdog to near

mythical  status.  In so doing,  we ignore the many

pioneers who went before Semmelweis and miss out on a

more complex and far more fascinating story.

C Dr Milton Wainwrighf is Senio r Lecturer in
Microbiology in the Department of Molecular
Biology and Biotechnology, University of
Sheffield, Sheffield 510 2TN, UK.
Tel. O1 1 4222441 0; Fax 01 1 42728697
e m ai I m.wai nwri g ht@s h eff i e I d.ac. u k



ls thele a link between hygiene and
allergicdisorderc?
Sundeep S. Salvi & Stephen T. Holgate

The human fetus develops in a sterile maternal

environment. Soon after birth, it is exposed

to alarge number of  environmental  st imul i ,

inc luding microbes that  rapid ly colonize the gastro-

intestinal and respiratory tracts, as well as the epidermal

layer of  the skin.  I t  has been est imated that  wi th in a

few years the viable cells of the gut, respiratory and skin

microflora outnumber the human host by afactor of ten.

In most cases, this microbial flora is beneficial since it

helps in the maturation of the intestinal tract. Constant

microbial stimulus from the developing gastrointestinal

and respiratory microflora is also required for the

successful maturation of the gut and respiratory mucosal

immune system. Numerous experimental studies have

shown that the lack of such a stimulus results in

dec reased i ntes t i nal surface ar ea, alte r e d mucosal enzy me

patterns, defects in the non-immunologic barrier of the

intestine, reduced capacity for inflammatory responses

and a defective mucosal IgA system.

Improved sanitation and a boost in hygiene have led to

the end of many parasitic and microbial diseases. News

about the germs lurking in mattresses and salmonella-

yielding chopping boards has nearly everyone reaching

for soaps, lotions, disinfectants and antibacterial hand

gels.  Between 1992 and 1998 near ly 700 new ant i -

bacterial products came on to the market. However,

experts suspect  that  our widespread obsession wi th

cleanliness and all things antibacterial may actually be

harming our immune systems. Modern vaccinat ions,

fear of germs and obsession with hygiene are depriving

the immune system of the information input on which

it depends for maturation and development. This fails to

maintain the corrective cytokine balance and fine tune

T-cell regulation, and some scientists believe that this

may, at least in part, explain the increasing incidence of

some immune disorders over recent years.

The prevalence of allergic diseases such as asthma,

allergic rhinitis and allergic dermatitis have more than

doubled over the past  two generat ions.  Interest ingly,

this increase appears restricted to first-world countries,

particularly amongst the high socio-economic groups.

Frequency ofatopy (hypersensitivity to allergens) and

asthma symptoms in children have been shown to vary

from 2 to 4 7o in China, India and Africa to 20-3O % in

Britain, USA and Australia. Although there is a clear

inher i ted predisposi t ion to atopic d iseases,  the rapid

recent increase and the 15-fo ld d ispar i ty  in reported

allergic disorders among countries probably reflect the

influence of environmental factors. Some scientists have

suggested that the rise in allergic disorders is l inked to

our ever greater preoccupation with cleanliness.

@ The'Hygiene Hypothesis'
The 'Hygiene Hypothesis'  for al lergic disorders was
first proposed in 1989 by David Strachan based on his
observation that hay fever, skin prick posit ivi ty and

specific IgE in children correlated inversely with family

size. He stated that higher standards of personal clean-

liness over recent years have reduced opportunities for

cross-infection in young families, and that this may have

resulted in more widespread clinical expression of

atopic disease. He also indicated that the development of

allergic diseases could be prevented by infections during

early childhood, transmitted by unhygienic contact with

older siblings or acquired prenatally. Since then, several

other epidemiological studies from different parts of the

world have reported similar observations.

S Epidemiological l ink between hygiene and
allergicdiseases
The earliest association between hygiene standards and

allergic disorders was observed byJohn Brostock, who

first described hay fever in 1828 and was puzzled to find

that  th is condi t ion occurred mainly in the urban

educated classes rather than those who lived on farms,

despite their lower levels of exposure to pollen. More

recently, the opening of former socialist countries of

Eastern Europe to western investigators during the

early 1990s brought important insights into the

epidemiology of atopic disease. Before the Berlin wall

came down, the incidence of allergies in East Germany

was 5 7o. Children were born in less-than optimal l iving

conditions, ate less sterile food and lived in apartments

that were not clean. In \West Germany, at the same time

the incidence of allergies was 25 %. Ten years after the

unification the incidence of allergies in the old eastern

Germany equalled that of western Germany, and some

scientists have suggested that this has been mainly due to

embracing the $Testern ideal ofcleanliness.

Significant differences in the prevalence of allergic

diseases have also been reported between urban and rural

areas. An analysis of the prevalence of asthma in | ,37 5

children from the Xhosa tribe in South Africa showed

that more than 3 %o of the city-dwelling Xhosa children

had asthma, compared with 0.147o of rual children. A

study in Basel, Switzerland showed that children ofpart-

time farmers had a 7 6 % higher risk of hay fever and

allergy than those of full-t ime farmers, suggesting that

the greater exposure to l ivestock and the farm environ-

ment was protective for the development of allergic

disorders. More recent studies have also shown a

protective effect from living on a farm, particularly if

there is  contact  wi th poul t ry,  l ivestock or  domest ic

animals. Of 500 children tested by the Medical College

of Georgia, Detroit, those living with two or more pets

(dogs or cats) were significantly less likely to have a

positive skin test to allergens or allergen-specific IgE

antibodies in the serum.

Some studies have shown that the use of antibiotics in

early years leads to some children developing asthma and

other allergic diseases later on. It has been argued that

early childhood infections have a protective effect on

Alle.rgic diseases
are Increasrng
rapidly, ls this
l inked to our r is ing
standards of
hygiene? Sundeep
Salvi and Steohen
Holgate explore the
pros and cons of
the 'Hyg iene
Hypothesisi
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the development of  asthma. An ecological  analysis

conducted in 85 centres from 23 diffetent countries

showed that those with higher notification rates for

TB had lower prevalences for asthma, allergic rhino-

conjunctivitis and atopic eczema and it has been

suggested that exposu re to Mycobacterium tuberculosis may

reduce the risk ofdeveloping asthma.

In I ,659 kal ian mi l i tary cadets aged 17-24

infections transmitted by contaminated food and the

orofecal route, such as hepatitis A, were inversely related

in a dose-dependent manner to atopy and respiratory

al lergies.  Cadets who lacked ant ibodies to hepat i t is  A

virus, T. gondii andH. pylorl were 2'J times more likely to

he highly atopic than those wi th ant ibodies to two or

three of these microbes (20'1 vs 7'8 %). Furthermore the

researchers detected asthma in 0'4 % and allergic rhinitis

rnl % of the cadets exposed to at least two of the three

microbes, in contrast to ) and 167o, respectively, in the

group with no exposure to these microbes.

Bacterial endotoxins are found ubiquitously' The

levels are part icular ly  h igh in farms, being 18 t imes

greater than those found in average homes. A recent

study from the NationalJewish Medical Centre, Denver,

has demonstrated that exposure to bacterial endotoxin

ear ly in l i fe may protect  againsr the deve)op-"nt  o l

allergen sensitization, such as asthma. The researchers

found that the homes of children who were most

sensi t ive to a l lergens had s igni f icant ly  lower concen-

trations of bacterial endotoxin than those of children

who were not  sensi t ized to any al lergens.  I t  has been

suggested that endotoxin drives the immune system to

produce the cytokines that inhibit certain processes in

the body which may lead to asthma. More recently, it has

been observed that in some populations, polymorphisms

that increase the expression of CD14 (receptor for endo-

toxin) may be associated with lower levels of IgE, and a

potential explanation is that increased CDI4 signalling

enhances Thi-predominant responses and thereby less

likelihood of developing IgE-mediated immuni ty.

$ Evidence for the Hyg iene Hypothesis

Although the Hygiene Hypothesis was initially based

on epidemiological  evidence,  a p lausib le under ly ing

biological mechanism was suggested only when Tim

Mosmann discovered the two polarized arms of the T-

helper immune system, and the observation that allergic

disorders were associated with overactivity of one arm.

Th1- and Th2-helper cells are two polarized arms of the

CD4* T-helper immune cell system which reciprocally

inhibit each other. Th1 cells produce IFNy, IL-2 and

TGF|3, which have effects on the production of

opsonizing and complement-fixing antibodies by B

cel ls ,  act ivat ion of  macrophages,  cel l  cytotoxic i ty  and

induction of cell-mediated immunity. On the other hand

Th2-helper cel ls  produce cytokines IL-4,- t , -10 and -13,

which evoke strong antibody responses, including IgE,

and favour eosinophil differentiation and activation.

Because cytokines released by Th2 cells mainly regulate

IgE product ion as wel l  as mast cel l  and eosinophi l

function, cells that are believed to drive the allergic

responses,  the Th2 system is bel ieved to dr ive al lergic

responses to loretgn organtsms.

Pregnancy is associated with a strong skewing towards

Th2-type immunity and if this does not occur at the

correct  t ime in gestat ion) there is  an increased r isk of

abort ion.  As a consequence, neonatal  immuni ty is

Th2-skewed and allergen-specific T cell responses are

aheady common at birth. The development of a counter-

balancing Thl  immune response depends upon

encounters with harmless microbes or through fighting

microbia l  infect ions.  According to the Hygiene

Hypothesis, lack of microbial infections or contact with

microbes causes the Th1 system to develop poorly, and as

a consequence the Th2 system f lour ishes,  which then

favours the development ofallergic diseases.

It has been suggested that the intestinal microflora is

the most l ikely source of microbial pressure to enhance

Th1-type responses.  Exper iments have shown that

germ-free pups have a prolonged period of Th2 immune

responses and a delayed development of oral tolerance.

\ fhen the animals are colonized wi th bacter ia of  the

normal commensal  intest inal  f lora,  oral  to lerance

and immune deviat ion toward Th1 responses rapid ly

develop.  Also,  t reatment of  mice wi th bacter ia l  DNA

prodr-rcts has been shown to inhibit the development of

a l lergic a i  rway i  nf l  am mat ion.

One approach being explored is to expose children to

dead bacteria or snippets of bacterial DNA to prompt a

predominant Th1 immune response and thereby prevent

the onset of allergies. A recent study showed that infants

exposed to bacteria found in common yoghurt were half

as likely to develop eczemaas those who had not been

siven the bacter ia.  I t  has also been demonstrated that
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the development of asthma. An ecological analysis

conducted in 85 centres from 23 diffetent countries

showed that those with higher notification rates for

TB had lower prevalences for asthma, alletgic rhino-

coniunctivitis and atopic eczema and it has been

suggested that exposure to Mycobacterium tuberculosis may

reduce the risk of developing asthma.

In 1,6t9 I ta l ian mi l i tary cadets aged I7 -24

infections transmitted by contaminated food and the

orofecal route, such as hepatitis A, were inversely related

in a dose-dependent manner to atopy and respiratory

al lergies.  Cadets who lacked ant ibodies to hepat i t is  A

virus, T. gondi i and H. py lori were 2'7 timesmore likely to

he highly atopic than those with antibodies to two or

three of these microbes (20'1 vs 7 '8 %). Furthermore the

researchers detected asthma in0'4 %o andallergic rhinitis

in 7 % of the cadets exposed to at least two of the three

microbes, in contrast to ) and 16 %, respectively, in the

group with no exposure to these microbes.

Bacterial endotoxins are found ubiquitously. The

levels are part icular ly  h igh in farms, being 18 t imes

greater than those found in average homes. A recent

study from the NationalJewish Medical Centre, Denver,

has demonstrated that exposure to bacterial endotoxin

early in Iife may protect against the development of

allergen sensitization, such as asthma. The researchers

found that the homes of children who were most

sensitive to allergens had significantly lower concen-

trations of bacterial endotoxin than those of children

who were not sensitized to any allergens. It has been

suggested that endotoxin drives the immune system to

produce the cytokines that inhibit certain processes in

the body which may lead to asthma' More recently, it has

been observed that in sorne populations, polymorphisms

that increase the expression of CD14 (receptor for endo-

toxin) may be associated with lower levels of IgE, and a

potential explanation is that increased CDI4 signalling

enhances Th1-predominant responses and thereby less

likelihood of developing IgE-mediated immunity.

l+t Evidence for the Hyg iene Hypothesis

Although the Hygiene Hypothesis was initially based

on epidemiological  evidence,  a p lausib le under ly ing

biological mechanism was suggested only when Tim

Mosmann discovered the two polarized arms of the T-

helper immune system, and the observation that allergic

disorders were associated with overactivity of one arm'

Thl- and Th2-helper cells are two polarized arms of the

CD4* T-helper immune cell system which reciprocally

inhibit each other. Th1 cells produce IFNy, IL-2 and

TGF|3, which have effects on the production of

opsoniz ing and complement- f ix ing ant ibodies by B

cells, activation of macrophages, cell cytotoxicity and

induction of cell-mediated immunity. On the other hand

Th2-helper cells produce cytokines lL-4, -t,-10 and -1 3,

which evoke strong antibody responses, including IgE,

and favour eosinophil differentiation and activation.

Because cytokines released by Th2 cells mainly regulate

IgE production as well as mast cell and eosinophil

function, cells that are believed to drive the allergic

responses, the Th2 system is believed to drive allergic

responses to foreign organisms.

Pregnancy is associated with a strong skewing towards

Th2-type immuni ty and i f  th is does not  occur at  the

correct  t ime in gestat ion,  there is  an increased r isk of

abort ion.  As a consequence, neonatal  immuni ty is

Th2-skewed and allergen-specific T cell responses are

akeady common at birth. The development of a counter-

balancing Th1 immune resPonse depends upon

encounters with harmless microbes or through fighting

microbia l  infect ions.  According to the Hygiene

Hypothesis, lack of microbial infections or contact with

microbes causes the Th1 system to develop poorly, and as

a consequence the Th2 system f lour ishes,  which then

favours the development ofallergic diseases.

It has been suggested that the intestinal microflora is

the most l ikely source of microbial pressure to enhance

Th1-type responses.  Exper iments have shown that

germ-free pups have a prolonged period ofTh2 immune

responses and a delayed development of oral tolerance.
-When the animals are colonized with bacteria of the

normal commensal intestinal flora, oral tolerance

and immune deviat ion toward Th1 responses rapid ly

develop.  Also,  t reatment of  mice wi th bacter ia l  DNA

products has been shown to inhibit the development of

allerg ic airway infl am macion.

One approach being explored is to expose children to

dead bacteria or snippets of bacterial DNA to prompt a

predominant Th1 immune response and thereby prevent

the onset of allergies. A recent study showed that infants

exposed to bacteria found in common yoghurt were half

as likely to develop eczerr'a as those who had not been

siven the bacter ia.  I t  has also been demonstrated that
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Mycobacteriun bouis BCG infection can suppress the

development of allergen-induced airway eosinophilia

and airway hyper-responsiveness in mice.

W Evidence againstthe Hygiene Hypothesis
Ever since the Hygiene Hypothesis was described in
1989, it has been faced with scepticism and remains an

areafor hot debate. Although more than 6,000 research

reports have been published over the past 3 years

examining the l inks between c iv i l ized l iv ing and

allergies and asthma, not all of them support this link as

causal. Some critics say that the disproportionate rise in

asthma in most urban environments simply doesn't f it

comfortably with the Hygiene Hypothesis. It has been

argued that the evidence for a rcIationship between

respiratory tract infections and protection against alleryy

is circumstantial, inconsistent and inconclusive, and is

not supported by comparisons of risk factors and allergy

prevalence in d i f ferent  regions.

Studies on the relationship between atopic sensitiz-

ation and severe respiratory il lness in early l ife have

yie lded contradictory and inconsistent  resul ts.  Of

particular interest are the findings that the social class

bias towards asthma prevalence characteristic of the

developed world appears to be reversed among low-

income groups in the inner c i t ies of  the US, thereby

challenging the hypothesis. Some respiratory infections

account for around 80 7o of acute asthma episodes during

infancy and childhood. This association persists for 8-13

years, while histamine hyper-responsiveness is evidenl

for at least 10 years after bronchiolit is. Viral infections

are also present in up to 8O% of  adul ts wi th asthma,

whereas experimental rhinovirus inoculation in adults

with allergic rhinitis have been shown to alter the

fesponse to allergen bronchoprovocation, favouring

development of the late-phase alleryic response. Vrally

infected patients with asthmahave been shown to have

enhanced cytokine responses, apparently leading to

prolonged lymphocyte and eosinophil accumulation in

the lungs. Similarly, conrary to earlier observations, a

recent Finnish study involv ing 100,000 chi ldren has

found that those who get measles are 67 7o more likely to

develop asthma and other allergy-based ailments. This

association between rneasles and atopy was evident at all

ages, in both urban and rural dwellers, and among sub-

jects with many or few contacts at home or in day care.

A protective effect of siblings on atopy appears to be

evident only in the group with no parental allergy,

suggesting that environmental influences on allergic

sensitization may be overwhelmed by genetic predis-

position to atopy. Although earlier studies showed that

pet ownership was protective against the development of

allergic disorders, a recent US study found that there was

a 41% increase in asthma rates among chi ldren aged

6-17 yearswho had pets at home. The earlier observation

that pets protected against the development of allergies

was curiously demonstrated only in boys and not in girls.

\7hile some studies looking at measles or hepatitis A

virus infections have supported the conclusion that

infections protect against atop!, others have shown an

association between asthma and allergic diseases and

Mycobacterium tuberculo.ils infections only in women and

not men, and yet others have failed to show similar

associations between atopy and measles or BCG vaccin-

ation. Some scientists have even suggested an alternative

explanation for the earlier observation that mycob acteria

do not lower the risk of atopy, but that atopics have an

impaired ability to make a Th 1 response to mycobacteria.

ffi Conclusion
Constant microbial stimuli appear ro be necessary for the

maturation and development of the immune system, at

least during the early years. Some scientists have argued

that improved sanitation and increased use of anti-

microbial agents have driven the immune sysrem to

mount an abnormal response to innocuous external

environmental agents and have thereby contributed to

the increase in prevalence ofallergic disorders. In broad

terms the Hygiene Hypothesis envisages that  the

increasing efficiency of public health and hygiene

measures in the developed world, when combined with

lower famlly sizes, has reduced contact with respiratory

infections in early life - such conract is believed to exerr

protect ive 'bystander '  ef fects on developing Th1

responses to environmental allergens, promoting

immune deviation towards the Th2-polarized responses

that are characteristic of atopics. Although the Hygiene

Hypothesis seems to be an attractive explanation for the

recent increase in allergic disorders in the S7esr, it is not

clear which infections protect and whether there is a

crucial period during which they are most effective.

Further work is needed relating early infection to later

atopic outcomes, but this is a demanding research

agendarequiring longitudinal srudies with follow up

over several years. More rapid progress might be made by

examining the epidemiology ofawide range ofinfections

by age at  onset ,  in re lat ion to s ibship s ize and socio-

economic status. In spite of its popularity, the Hygiene

Hypothesis remains a highly controversial topic, and

there is evolving epidemiological and laboratory

evidence to argue against it. Other possibil it ies for the

increase in allergic disorders remain. Some have argued

that this increase is due to changes in diet, while others

have suggested changes in l ifestyles or exposure ro air

pollutants. As is stands today, the Hygiene Hypothesis

for the development of allergic disorders remains jusr

that, a hypothesis, still to be proven or disproven.
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Spotting the onset of pubertlT -
thesecret's in theskin
Anne Eadyand Richard Bojar

The onset ofpuberty marks the transition from
childhood to adulthood, through increasing
self-awareness and a turmoil of emotions in

which feelings and actions are driven by the rising

concentrations ofsex hormones derived initially from the

adrenal glands and then from the developing gonads.

The first signs of physical maturation may not be those

we normally associate with puberty, but rarher more

subt le changes in the skin,  which lead to o i l iness and

spots(Fig.  1) .

Spots are amongst every teenager's worst nightmares.

Just when physical attractiveness really starts ro matter,

fate has decreed that many youngsters will f ind their

skin rebelling with a colourful display of volcanic

eruptions (FiS.2). Spots can be big or small, inflamed or

non-inflamed, superficial or deep, and have the ability to

reduce self esteem to rock bottom. One of us well

remembers how a handful of spots severely dented her

own self-confidence and the habit of avoidins mirrors

lingers to this day!

S What is acne?
Acne is a multifactorial disease of the sebaceous (grease-

producing) glands of the face and upper trunk. Although

acne tends to run in families, patterns of inheritance are

complex. Under androgenic control, sebum is produced

as a holocrine secretion. In humans it has no known

function, although there is speculation that it may

contain sex steroid-derived pheromones. For reasons

that are not well understood, some foll icles produce

too much sebum. These 
'gushers 'probably 

represenr

acne-Drone follicles.

Contrary to popular belief, acne begins not ar puberty

but before puberty, specifically during the adrenarche

when the adrenal glands start producing androgens,

including testosterone and dehydroepiandrosterone

sulphate (DHEAS) in both sexes. The adrenarche occurs
between the ages of 6 and 10. Prior to this, sebum is not
produced (except for a brief period immediately after

birth). Not all foll icles turn on at once. Nfe do not yet

know whether those that rurn on early arc the gushers.
A special lipid-absorbent tape, 

'Sebutape', 
applied to the

skin can reveal different patterns ofsebum production
(Fig.  3) .  I f  the pat tern is  homogeneous,  rhe subject  is

unlikely to be acne-prone.

Patterns become increasingly heterogeneous as acne

severity increases - with some foll icles producing no or
very little sebum. These follicles are functionally blocked

by a cornified plug which arises via the hyper-
proliferation of the keratinocytes (epidermal cells) lining
the duct (infundibulum). This is the second step in the

formation ofan acne spot. At this stage the lesion is called
a comedo. Organ culture studies by Terence Kealey and

colleagues at the University of Cambridge indicate that

comedogenesis may be triggered by keratinocyte-

derived interleukin-1 alpha. Alternatively, high sebum
excretion rates have been hypothesized to dilute the

essential fatty linoleic acid to deficient levels, which can
also initiate hyperkeratosis.

Comedones in which the pore (orifice of the duct) is

open and wide are called blackheads (the colour is due
to the pigment melanin, not dirt!). Those in which the

duct is narrowed and the pore barely visible are called
whiteheads (Fig.4). Tiny whiteheads or microcomedones

Alice returned
home from her first
day at Grammar
School in tears,
Mum sat beside her
and tried to coax
out of the sobbing
youngsterthe
cause of her
immense distress,
After a few minutes,
Alice shouted,'l
hate you. No one
will make friends
with me because
l've got spots. Why
didn't you take me
to the doctors when
I asked you to?'

RIGHT:
Ft61.  t .  Spots  can wipe the
smile off even a 10-year-old's face
The f irst signs of acne are often
n r o c o n t  q t  t h i c  c n o
P ' w u u , , L  u L  1 , , , u  u v u ,

FAR RIGHT:
$*9.  H"  Wel les tab l ished acne in
an adult male Note the presence of
both inf lammatory lesions and
blackheads.

PHOTOS COURTESY SKIN RESEARCH
CENTRE, TEEDS
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afe often referred to as acne timebombs. These spots are

too small for most people to be aware of, but can rapidly

transform into inflamed lesions when the third and final

participants in the acne triad, the resident skin microbes

Propionibacterium acnes andl or Propionibaleri um gran u-

losum (Fig. 5) trigger a powerful immune response,

mediated by CD4+ve T cells. Although the organisms

appear to be sebum-dependent in uiuo (numbers are low

where sebaceous glands are sparse), they have no

requirement for lipid in uitro.

#F The role of proprionibacteria
$Vhat makes harmless skin commensals suddenly turn
into bad guys? The truth is that we don't know for sure.
In acne-prone individuals, numbers of propionibacteria

on the skin surface rise during puberty and reach adult

levels by the mid-teens. In non-acne subjects, numbers

remain low throughout puberty and rise in the late teens,

not reaching adult levels until the age of 20. Sebum

output is rising throughout this period. At the follicular

level, there is somethin g of a paradox. In mature sub jects

without acne, most pilosebaceous foll icles (Fig. 6)

contain v iable propionibacter ia.  In contrast ,  only a

minority of normal follicles in acne patients contain the

organisms, although amajority of lesions (both inflamed

and non-inflamed) do so.

Cutaneous propionibacteria are slow-growing

microaerophiles and may be unable to colonize follicles

in which the sebum excretion rate is high. \f lhen

such foll icles become functionally blocked, sebum

production (and oxygen tension) is reduced, possibly

via a feedback mechanism. This may allow organisms

trapped within the foll icle to multiply. In normal
(unblocked) foll icles, end products of bacterial meta-

bolism escape with the outflowing sebum. This is called

an open or continuous culture system and is l ike the

intestinal tract in which nutrients enrer ar one end and

bactedaplus their metabolites exit at the other. \When a

follicle becomes blocked, it behaves as a closed or batch

culture system from which bacteria and their end

products cannot escape. It is probably the build up of

these products to toxic levels that damages the foll icle

wall and/or initiates the inflammatory response. Bacteria

will also die and lyse in situ, releasing their intracellular

contents and highly antigenic cell wall fragments into

the duct.

@ The immune response in acne
The cellular infiltrate around inflamed acne lesions

is characteristic of a delayed type hypersensitivity

response, presumably to one or more lesional antigens,

not necessarily propionibacterial. Damage to the follicle

wall will allow non-bacterial antigens to escape inro

the dermis. The immune response in acne, particularly

severe acne (characterized by granulatomous nodular

lesions) is  s imi lar  to that  seen in tuberculosis.  L ike

mycobactefia, P. acnes and

P. gran u I o s um exhlbit potent

adjuvant activity and non-

specifically up-regulate

macrophage funcr ions,

including recruitment of

Thl  cel ls  which recognize

not only propionibacterial,

bu t  a l so  co -an t igen-

specific proteins displayed

on the surface of the

macrophages themselves

or on Langerhans (antigen-

presenting) cells. Such co-

ant igens may be kerat ino-

cy te -de r i ved .  Ad juvan t

activity is strain-variable

and correlates with the

abi l i ty  to pers ist  wi th in

macrophages. P. acnes has

been  imp l i ca ted  in  a

number of other chronic

inflammatory diseases,

including sarcoidosis,  per iodont i t is ,  the SAPHO

syndrome (characterized by sterno-clavicular osreo-

arthritis and isolation of the organism from bone

biopsies) and, most recently, sciatica.

@ Prediction and prevention
Research over the last 30 years has done much to increase

our understanding of what causes spots and we have

now reached a point where predicting and preventing

TOP LEFT:
f tg;.  ; t  The heterogeneous
Sebutape' pattern of a 9-year-old
gir l  who already has tt t lmerous
whiteheads. Each dot represents
the sebum output  f rom a s ing le
p i losebaceous fo l l ic le  Note the
presence of 'gushers '  At  th is  s tage
prop ion ibacter ia  are absent .

LOWER LEFT:
! : :9"  , : .  Numerous comedones
(whi teheads)  on the cheek of  a
tee nag e r

BELOW:
f  i g  t .  Co lon ies  o f  a l l
th ree spec ies o f  cutaneous
propionibacteri  a (P. acnes,
P. granulosun and P, avidum) as
obta ined f rom a scrub wash of
adul t  fac ia l  sk in .  The co lony
colour  is  due to  porphyr ins

PHOTOS COURTESY SKIN RESEARCH
CENIRE LEEDS
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LEFT:
f  i l  l i .  S ing le  p i losebaceous
fo l l lc les .  (a)  Fresh b iopsy spec imen
sta ined wi th  0 i l  Red 0 to  v isua l ize
l ip id  and (b)  la tera l  sec l ion to  show
the mul t i lobu lar  sebaceous g land
and the p i losebaceous duct  (bar ,
100  um)
P||OTOS COURIESY SKIN RESEARCH
CENTRE TEEDS
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acne (or at least reducing its severity) are no longer

unreal  is t ic  possib i l i t ies.  
"

As already noted, acne spots, particularly whiteheads,

start to appeal during the adrenarche and prior to

puberty. The earlier the appearance of such lesions, the

worse the acne is likely to be. Here in Leeds, 
'Sebutapes'

are being used to assess sebum production at 6-monthly

intervals in a cohort of primary schoolchildren. A simple

biopsy method using cyanoacrylate glue on a glass slide

is being used in parallel to detect and enumerate

foll icular casts. Casts are the plugs which block some

foll icles. Colonization by, and population densities of,

cutaneous propionibacteria are being monitored using

a surface scrub wash method followed by viable counting

on selective medium. The presence and number of

inflamed and non-inflamed lesions on the face and

trunk is recorded at each visit. Developmental stage is

determined by the estimation of DHEAS in saliva and

by recording physical signs (Thnner stage). The aim is to

follow each child through puberty to see whether any

of the tests will accurately detect acne proneness. If we

identify a reliable predictive test, then we may be able to

offer at risk children early intervention to either prevent

the spots forming or reduce the severity ofdisease.

S7e can do this in two ways. First, a topical retinoid

(a derivative of vitamin A available on prescription) can

be used to prevent pores becoming blocked. Second,

propionibacterial colonization can be deiayed by the use

ofa topical antibacterial agent such as benzoyl peroxide

(available over the counter). A combination of the two

may be the best strategy, but there is a fundamental

problem. Both types of product have low cosmetic

acceptability and getting children without spots to use

such products regularly for several years is a tall order

for any parent. Their use would have to become a ritual

just l ike brushing teeth morning and evening. \Vhat

about those children who will get acne on their trunk? It

is very difficult to apply topical products to these areas

and preventative strategies based on existing topical

products are unlikely to be successful.

For the vast majority of children prevention is not yet

a realistic option and the spots will appe^r anyway.

Acne should always be treated early and aggressively to

minimize the risk of physical and emotional scarring. A

wide range of safe and effective therapies is available on

prescription. Boys are more reluctant to seek medical

help than girls, despite the fact that they tend to suffer

from more severe disease. Young Alice was right - any

child with inflamed spots or lots of whiteheads should

be taken to see their family doctor at the earliest

opportunity.

W ls acne all bad news?
Many experts have theorizedas to why humans get acne.

If the biological role of acne is to modulate physical

attractiveness, with the more spotty males and females

less likely to find a mate, then one might assume some

kind of genetic l inkage between spottiness and at least

one other deleter ious t ra i t .

Some light may come from an unexpected source. In

799712, over 14,000 mothers- to-be were enrol led to

the Avon Longitudinal Study of Parents and Children
(ht tp: / /www.ich.br is .ac.uk/ALSPAC).  Every detai l  of

these pregnancies was meticulously documented by

ProfessorJean Golding and her team at the University

of Bristol. Live births have been followed up annually

with detailed questionnaires and regular physical

examinations. The children are now approaching

puberty and will provide an invaluable resource for

examining the effects of nature versus nurture on acne

pfoneness and to uncover any linkages between acne and

other heritable traits. There is already evidence that

multiple genetic loci are involved in modulating sebum

excretion.

The natural assumption is that spots are bad news, but

what if there were advantages to having acne? Because

propionibacteria are potent adjuvants, their presence on

human skin may constitute a first l ine immune defence

system against microbial infection and cancer. Acne, by

enhancing systemic exposure to immunost imulatory
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components of the organisms, may upregulate their

protective effect and extend it beyond the skin. Studies

in animal models have revealed that P. acnes promotes a

Th1-type fesponse to tumours,  v i ruses,  parasi tes and

facultative intracellular bacterial infections. There is

aheady evidence that two skin tumours, basal cell

carcinoma and malignant melanoma) are less common

amongst past acne sufferers than age- and sex-matched

non-acne subjects. The organisms have been successfully

used to treat certain advanced cancers, especially ofthe

bladder. Acne may simply be the price we pay for the

optimum performance of a natural defence mechanism.

If acne is slowly but surely eliminated, we may begin to

pay a much higher price as the incidence of certain

cancers starts to rise. One day we may all be popping pills

of P. acnes in a bid to stay healthy.

ffi Help for acne sufferers
Concerned teenagers or parents may wish to know how
to contact the Acne Support Group. Their address is
PO Box 230, Hayes, Middlesex UB4 OUT (Tel/Fax:
0181 t61  6868) .

C Dr E. Anne Eady is Principal Research
Fellow and Dr Richard A. Bojar is SeniorResearch
Fellow atThe Skin Research Centre, Division of
M icrobiology, School of Biochemistry and
Molecular Biology, University of Leeds, Leeds
LS2 gJT, UK.
Tel.01 13 233 5581 (Dr Eady) or 561 5 (Dr Bojar)
Fax Ol 1 3 233 5638
e m ai I m i ceae @l eed s.ac. u k o r m i crab @l eed s.ac. u k
we b s ite http : / /www. I eed s.ac. u kl s rc



Herpesviruses are
or ime contenders
for inclusion in the
microbiological
ages oT man slnce
they infect humans
at all life stages

Herpesviruses:
fiom the cndle to the gmve
Paul D.Griffiths

*Howmanyherpesvirusesarethere? S7. Shakespeare). Some can infect a fetus in atero

\)fe now have eight human members of the herpesvirus and many transmit to neonates/toddlers. Individuals

famrly,grouped into three subfamilies (Table 1), which not infected during childhood become exposed as

tend to share biolo gical characteristics. The more adolescents andlor adults through salivary and/or sexual

recently described viruses are numbered systematically, contact. Indeed, changing sexual practices mean

while the older ones retain their colloquial names. that most first episodes of genital herpes are now caused

by HSV 1 (Clinton-Lewinsky syndrome).

,irrl How do we know that theY are
herpesviruses?
The characteristics which define members of the

herpesvirus family are listed in Table 2. An important

common feature is that they can all establish latency

so that they are not eradicated from the host following

in i t ia l  infect ion.  Hence, the aphor ism, ' .W'hat  is  the

dffirence betueen /oue and herpes ? Ansrt''er: herpes is foreuer!'

Periodic reactivations from the latent state allow these

viruses to t ransmit  to other indiv iduals,  e.g.  VZV is

infectious both when it causes chickenpox and when it

reactivates decades later to cause zoster (shingles).

,:r::, A1 ry6", age do we acquire them?
Table 3 relates appearance of herpesviruses according

to the 
'Seven Ages of Man' (with apologies to

Most adults are infected with several herpesviruses

(Fig.  1) .  Remarkably,  most  of  these infect ions do

not cause symptoms. They are either entirely

asymptomat ic or  produce only mi ld,  sel f - l imi t ing

discomfort which is not brought to medical attention.

The only exception to this rule is VZV which regularly

produces symptoms in the form of the familiar

chickenpox in the majority of children who acquire

i t  (see Fig.2) .

i:iir Howdo herpesviruses make ussick?
Herpesviruses are normally kept in check by the

immune system and so they have evolved a series of

mechanisms to evade such responses' The net result

is a balance between the virus and its host immune

system leading to transmission ofvirus without (usually)

Table t, The human herpelwiruses

Subfamilies

Alphaherpesviruses

Betaherpesviruses

Common names

I Herpessimplexvirustypel (||SV1) HHVl

I Herpessimplexvirustype2(HSV2) l.|HV2

I Varicellazostervirus(VZV) H|-|Vg

$ystematic Maiordiseases
nomenclature

producing disease.  \ fhen

diseases do develop, they

are caused by a variety of

mechanisms (Thble 4).

In those wi th normal

immun i t y

Herpesviruses are very im-

portant medically because

they are common and

produce d isease in a

substant ia l  minor i ty  of

cases.  Some indiv iduals

develop overt disease,

such as glandular fever

following EBV, probably

because they acquire large

amounts of virus through

the salivary-salivary route

(k iss ing).  Some unlucky

people develop HSV

encephalit is for reasons

which are not understood.

In the case of  geni ta l

herpes,  many react ivar ions

are c l in ical ly  s i lent ,

but others cause local

ulceration which is painful

and affects psychosexual

wel l -being.  The ulcers

(even those which do not

produce symptoms) reduce

an important barrier of

I Human cytomegalovirus(CMV)
I Human herpesvirustyps 6(HHV 6)

I ||uman herpesvirustype i (H|-|V 7)

I Ep$ein-Barrvirus (EBV)

I Human herpesvirustype B (HHV B)

Cold sores, encephalitis
Genital in{ection , erythema multiflrme
Chickenpox, zoster

Hearing loss, retinitis
fxanth e m sub itu m,febri le fits
Exanthemubitum

Glandular {ever, Burkitt's lymphoma
Kaposi's sarcoma

HHV 5
HHV 6
HHV 7

HHV 4
HHV B

Gammaherpesviruses

Table 2. Gharacteristics of herpesviruses

I Look similar by electron microscopy

I Initial infection usually gitles n0 symptoms

I Establish latency, persistfor life of individual

I Reactivate from latency, s0 transmitting to others

I Mo$ of these reactivations also give n0 symptsms

I Re-infections with other strains als0 occur

t Each herpesvirus causes more than one disease

I Interfere with immune responses

I lmportant component 0f multi{actorial c0mplex diseases
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on one side of the face)

and is also the cause of

erytlcema multiforne, a

recurfent, painful, nodular

rash caused by an immune

response to react ivat ions

ofHSV.

In those who are

immunocompromised
I f  the immune sysrem

is immature (fetus), or is

compromised by immuno-

suppressive drugs required

to prevenr graf t  re jecr ion
(transplant) or by HIV

infect ion (AIDS),  the

delicate balance between

virus and host  is  lost .

LEFT (T0P) :
t r i i i .  I  Propor t ion o f  adu l ts  in
the UK in fected wi th  each of  the
e ight  herpesv i ruses.  Data are
f rom mul t ip le  papers  prov id ing
est imates o f  the propor t ion o f
adul ts  aged 30-40 years  who have
lgG ant ibod ies spec i f ic  for  each
v i rus

LEFT (B0TT0[ i  ) :
i i r r .  : , r .  Chickenpox in  the
author 's  ch i ldren Number  two son
(aged 4)  acqui red ch ickenpox f rom
school  Four teen days la ter
number  one  son  (age  6 )  acqu r red
i t  f rom h is  brother  prompt ing th is
photograph which uses number
three son (age 2)  as an un in fected
cont ro l  (He developed ch ickenpox
14 days af ter  the photograph was
taken )  A l l  recovered wi thout
I reatment  or  compl icat ions
PHOTO PAUL GRIFFITHS

Alpha Beta

protection against acquiring HIV infection. CMV and

HHV 6 also play a role by activating HIV replicarion, so

increasing the r isk of  HIV t rans-mission ro sexual

paftnefs.

It is now known that herpesviruses also play a role in

complex medical conditions which were nor previously

thought to have an infect ious component.  Thus,  HSV

Gamma

Uncontrolled herpesvirus replication leads to local

disease and/or widespread dissemination of virus, with
l i fe- threatening consequences.  HSV and VZV cause
extensive skin vesiculation; HSY VZV and CMV cause
pneumonitis, hepatitis or encephalit is; CMV frequently

causes gut  u lcerat ion or  ret in i t is .  Furthermore,  CMV
tr iggers the immune system of  t ransplant  pat ients ro
cause re ject ion of  the t ransplanted organ.  Meanwhi le,

the oncogenic potent ia l  of  the gammaherpesviruses is
increased where EBV induces B-cel l  lymphomas and
HHV 8 induces Kaposi 's  sarcoma or mul t i -centr ic

Cast leman's d isease.  In the fetus,  the main parhogen
is CMV which causes mental retardation andlor
hearing loss.

, ir Whatcan bedone about herpesvirus
diseases?

Treatment
Fortunatel/, antiviral agents able to control the worst
ravages ofherpesviruses have been developed over the
last 20 years.

The symptoms of initial genital herpes resolve more
rapidly and arc less severe when patients are given
acyclovi r ,  valacic lovi r  or  famcic lovi r .  Pat ients wi th
frequently recurring genital herpes have dramatic
benefit from long-term prophylaxis, usually with
acyclovir or valaciclovir. The chronic pain which follows

shingles is  a lso reduced s igni f icant ly  i f  t reatment is
begun in the acute phase.

The effects of HSV in transplant patienrs are
rout inely prevented by acyclovi r  prophylaxis g iven
from the t ime of  t ransplant  onwards.  Extension of
prophylaxis to 6 months also protects against  zosrer.

High-dose acyclovi r  reduces CMV disease in bone
mafrow transplant  pat ients.  Valacic lovi r  is  potent

enough to prevent CMV disease in renal transplant
pat ients and also s igni f icant ly  reduces the graf tthe cause of  Bel l 's  palsy (paralys is of  the nerve

:-,i,r,,i'r' TODAYVOL2B/NOVOI IH



Table 3. lnfection with herpesviruses during the'seven ages of man'

Age Sourceofuirus H$U UZU

Fetus Mother
Newborn baby Mother/family

Othertoddlers
Other children
Kissing
Sex
Self

l?able 4. How herpes viruses make us sick

CMU

T

+

HHU6

+

T

HHUT EBU HHUS

Toddler
child
Adolescent
Adult
Elderly

T

T

+

-r

f

T

+

T

+

T

+

T

+

T

T

+

T

+

T

Mechanism
Destroy cells
Cause the immune system to over-react
Act as component of complex disease
lnteractwith HIV
Cause cancer

rejection caused by this virus. Ganciclovir prophylaxis

reduces CMV disease in liver, cardiac and bone marrow

transplant  pat ients,  but  i ts  marrow toxic i ty  l imi ts i ts

overall benefit in the latter group. A recent report shows

that the hearing loss caused by CMV can be reduced

significantly if babies with symptoms at birth are treated

with ganciclovir.

Even after 20 years of use, HSV resistance to acyclovir

has not become a clinical problem in the genetal

population because the viruses which escape from

control of this drug are profoundly debilitated.

Nevertheless, these 
'puny'viruses can stil l cause diseases

in patients with damaged immune systems' Thus,

resistance is a small but significaflt manasement

problem in transplant and AIDS patients, and the

number of treatment options is severely limited.

Although these are examples of success, we need to

do more. Drugs with better safety profiles, improved

potency and the abi l i ty  to t reat  resistant  st ra ins are

required, particularly for CMV and we need treatments

able to control EBV.

Vaccines
A l ive,  at tenuated vaccine is  being used in the USA

to prevent chickenpox. Trial results show that a

recombinant HSV vaccine can reduce (but not abolish)

acquisition of genital herpes in women, although it has

no effect in men. This result is disappointing because

as much as one-third of HIV transmission in Africa

might be reduced if the ulceration caused by genital

herpes could be eliminated.

cMu
-r

+

HHU6 EBU HHUS

No other vaccine with proven efficacy against a

human herpesvirus has been identified. A recent report

from the Institute of Medicine shows that such vaccines

should be highly cost-effective, and a CMV vaccine was

put in its top priority category. This should stimulate an

area held back more by neglect than by overwhelmingly

complex scientif ic problems. Thus, once people rcaIize

the full clinical impact of herpesviruses, they will be

more will ing to invest in the development of vaccines

with the eradication of herpesviruses from the human

population being the ultimate target.

O Paul D. Griffiths researches quantitative
aspecfs of the natural history and pathogenesis of
herpesvirus infections. He rs Prolessor of Virology
atthe Royal Free and University College Medical
School, Royal Free Campus, Rowland HillSfreef,
London NW3 2PF, UK.
Tel. O20 783O 2997; Fax O20 7830 2854
e m ai I p.g riff ith s @rtc. u cl.ac. u k
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Gosmeticmiclobiology
Brian Perry

Cosmetics and toiletries are in daily use to

cleanse, perfume, beautify or decorate the

human body. They arc mainly applied to the

skin or hair, but some, such as toothpastes and mouth-

washes, are also used internally. Cosmetics are not

intended to permanently alter the physiology of the

target organ, although some 
'healthcare'products 

may

contain an active substance or make medicinal claims.

These include cosmetics that help with conditions such

as dandruff, spots and poor gum health. The micro-

biology of cosmetics is therefore complex due to the wide

r^nge of formulations, manufacturing procedures and

conditions of consumer use.

Good Manufacturing Practice (GMP) should ensure

that products, whilst not necessarily sterile, contain no

harmful organisms and that the benign population is of

a low and stable order and/or declines over the product

lifetime. However, it is sti l l necessary to add chemical

preservatives to cosmetics to suppress the proliferation of

the micro-organisms which almost inevitably get into

them after manufacture. Since micro-organisms are ever-

present in the home, especially in warm, moist areas such

as bathrooms and kitchens, cosmetics and toiletries are

exposed to contamination with both spoilage and

potentially hazardous micro-organisms during their use.

Although we live in equilibrium with a wide range of

microbes, confirmed reports do exist of contaminated

cosmetic products causing infections.

Contamination in use
From the moment the product is opened until the

consumer discards i t ,  i t  is  subiect  to constant  and

variable microbial contamination from the domestic

environment and the consumers'hands and body fluids.

For example, micro-organisms arc readily introduce8

when fingers are dipped into products. Spillage of water

into shampoos or shower preparations and consumers

using saliva to remoisten old rr'ascara or 
'swigging'

from bottles of mouthwashes are unfortunately common

sources of potential contamination.

A family-size shampoo can be over 80 7o water and

may be used by several different people over a prolonged

period. In a wafm, moist environment such as a shower

where it is easily contaminated, micro-organisms are

very likely to enter the product.

A sun-tan lotion shared by the same family over

a two-week holiday is contaminated daily through

multiple use and most probably is left for several hours

at optimal growth temperatures in the sun, sand and

sea. Unfinished at the end of the holiday, it is re-used the

following year and the exercise repeated.

Mascara usage represents the ultimate challenge

to a cosmetic. Consumers afe not l ikely to store their

shampoo inacar glove box, subjected to extreme temp-

erature changes, but this does happen with mascara.

Consumers have also been known to apply mascara

whilst driving, poking

themselves in the eye with

the brush in the process and

allowing the introduction

of microbes. Even more

likely is a mascara being

stored in a humid bath-

room environment where

brushes are dropped on the

floor and containers arcleft

open to contamination by

harmful micro-organisms.

Spoilage
Micro-organisms in the

home are adapted to a wide

nnge of environments

and can degrade a host of

product ingredients. $Thilst mouldiness, colour change,

frothing, and packaging that bulges, leaks or explodes

as a result of gas production are obvious effects of

gross contamination, more subtle changes can occur.

Shampoos, which necessarily contain surfactants, are

particularly susceptible to contamination by warer-borne

Gram-negative bacteria which may cause, at the very

minimum, a visible loss of lathering activity. Active

ingredients may also be rendered ineffective.

Other contamination effects may be unpleasant

aromas or tastes (yeasts, actinomycetes) and change

of tactile effects. Aesthetically unpleasant viscosity

changes can occur in cream formulations which may also

diminish the performance of the product.

Manufacture
There is widespread exposure to potential contam-

inants during manufacture, particularly from the raw

materials. \Vater is the most common ingredient and

poses obvious problems, but a seemingly innocuous

material such as talc can be contaminated with

dangerous pathogens. The principles of GMP must

always be followed and raw materials, particularly those

of natural origin, must be tested for contaminarion

before use and limits of acceptability established. Areas

where contaminat ion may be introduced,must be

identified and controlled. The manufacturing facil ity

offers a unique challenge as no two units are likely to

be the same. Adequate Quality Assurance (QA)

procedures must be inplace to ensure unacceptable levels

of contamination are never reached. Effective cleaning

andsanitization programmes need to be validated and in

place. Finally, people offer an unpredictable challenge.

Adequate training must be undertaken and updated

as appropriate.

Due to GMP, contamination during actual production

is of such a low order that modern cosmetics maflu-

facturing plants can achieve'absence ofmicro-organisms'

Activities like
having a shower,
washing our hair or
applying deodorant
involve the regular
use of cosmetics
and toiletries,
Brian Perry reveals
the incessant
battle against
microbes that has
to be waged by
manufacturers
to make these
products safe,

ABOVE:
A young t,voman applies her
make-up in a bathroom mirror
PHOTO MARTIN RIEDL/
SCIENCE PHOTO LIBRARY
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R I G H T :
A technlc ian at  the Chr is t ian Dior
p lant  in  St  Jean de Braye France
checks the qual  ty  o f  a  sample o f
red lipstick during its manufacture
PHOTO PASCAL NIETO JERRICAN/
SCIENCE PHOIO LIBRARY

BELOW:
The  made -up  eyeo fayoung
w0man ,
PHOTO ADA[ /  HART DAVIS/
SCIENCE PHOTO LIBRARY

Further rcading
Cosmetics Toiletry &

Perfumery Association Ltd
(1996). M i mo b ia I Qua I i ty

Managentent: L'TPA Linits and

Guidelines.

Gray,J.E. & McNamee, P.M.
(2000). Preservatives - their

role in cosmetic products.

S cient ific Reuiew S eries,

Munksgaard, Copenhagen.

in almost I00 % of units produced. Manufacturers also

aim wherever possible to develop formulations which

are incapable ofmicrobial growth.

Once the product is made and packaged the

preservat ive system must be able to wi thstand the

normal microbial challenge. This includes storage and

use. Packaging should be designed to minimize the

chances of  con raminar ion.

Specific orga n isms i n cosmetic prod ucts
Organisms commonly isolated from poorly preserved

water-based products include Klebsiella, Enterobacter,

S tap hy / ocorcus and B ac i / / as species, P s eudomonas, includi ng

P. aeruginosa, Burkholderia cepacia, Penicillium and

Candida albicans. Gram-negatives are most common

and, as they have very diverse metabolic capabilities, can

survive in a wide range of environments. They are often

introduced through water supplies.

A Japanese study of professional shampoo products

in hairdressers found that over 6O% of samples were

:.:r contaminated with Gram-

negatives, including P.

aeruginosa. This may reflect

mul t ip le use,  poor ly

preserved products or the

consequences of  d i lut ion

after purchase. In Denmark

227o of samples of suncare

products in use on a beach

contai ned Ca ndi da species.

Clinical
consequences of
contamination
Potential pathogens have

been  found  in  cosmet i cs

and to i let r ies.  The more

vulnerable members of society - neonates, the elderly,

people wi th debi l i tat ing diseases or  those undergoing

drug therapy - are especially at risk. Contamination of

talc with Closfuidiutn tetani, infection of neonates with P

aeraginosa from contaminated cleansing solution and

scalp infection leading to fatality in a granulocytopenic

patient from diluted stored shampoo in a hospital beauty

salon with P, aeraginosa are but three examples. A

contaminated hand cream was shown to be the source of

septicaemia in an Intensive Therapy Unit.

The eye is particularly vulnerable to infection,

especially if it is akeady damaged or has been injured by

the consumer with the cosmetic applicator. Cases of

P seudomonas-induced corneal ulceration associated with

mascafa wand trauma and mascara contamination after

multiple use of product have been reported. New

mascara is rarely contaminated.

The incidence of such reports has declined in recent

years as manufacturing processes have improved and

there is better under-

s rand ing  o f  p rese rva r ion .

Nevertheless,  there is  st i l l

good practice.

a need for vigilance and

Pri nci ples of prod uct preservation
Product preservation has two functions: one is to inhibit

spoilage organisms and the other is to prevent the growth

of potential pathogens. None of us would appreciate a

cosmetic product with a foul odour, traces of mould or

ingredients which had separated/degraded due to

microbiological contami nation. More i mpo nandy, any

product which posed a potential health risk would

rightly be unacceptable to the public.

SThilst preservatives are selected because they are

toxic to micro-organisms, they are also required to be

safe for human exposure to the products into which they

are incorporated. \Thatever the method or ingredient

employed, the manufacturef seeks preservation at the

lowest level consistent with the inhibition of microbial

contamination. This has to maintain product integrity

whilst ensuring safety in use for the consumer, repeatedly

and for the life of the product.

The preservative efficacy of a formulation cannot

be predicted and has to be established by empirical

microbial challenge, since the activity of the preservative

is dependent on the effect of individual ingredients and

the packaging in which it is stored.

Considerable scientif icitechnical effort and money is

invested in reducing the risk of microbial contamination

of cosmetics. The manufacturer has the ultimate

responsibi l i ty  for  assessing the r isk of  using an

ingredient compared with the potential benefits to be

obtained.  I t  is  now general ly  recognized that  the

incorporation of a preservative system within a product

is necessary and should be a primary consideration

nther than an afterthought. Ingredients are increasingly

selected in conjunction with perceived consumer desires

as well as those of the manufacturer and the legislator.

The advent of  
'green'  

and 
'natural 'products has led

to apparent consumer pressure for preservative-free

products.  Such cosmet ics contain mul t i - funct ional

additives which are not included primarily for their anti-

microbial activity and which may only impart partial

microbial stabil ity. 
'Preservative-free' 

may result in a

reduced ability to prevent contamination with micro-

organisms over the anticipated lifetime ofaproduct.

There are currently no internationally agreed

standards for microbial preservation of cosmetics owing

to the range of organisms, multiplicity of products and

diversity of storage conditions.

Microbial l imi ts
Industry has made good progress in producing cosmetics

according to guidelines which assure a high safety

standard. In attempting to set suitable microbial l imits
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or standards we afe faced

with the problem that

because of  the mul t ip le

factors involved i t  is

difficult to define precisely

which levels and types of

contamination represent a

health hazard and which

are safe.  The Cosmet ics,

Toiletry & Perfumery

Associat ion UK recom-

mends a total viable count

of aerobic bacteria, yeast

and moulds of less than

100 c. f .u.  pergram for  eye

and baby products, and

1 ,000 c. f .u.  per gram for

other products at com-

pletion of manufacture.

Harmful micro-organisms

should not be detectable

using standard plate count
(SPC) techniques and P.

aeruginosa, Staphylococcus

al/reils and C. albicans

are used as indicator

organisms.

In  se r t i ng  s t r i c te r

standards, low levels of

micro-organisms below

the limit ofdetection of the

SPC can be determined by

enrichment testing. If this

approach is pursued then

the recovery di luent ,

select ive media and the

incubat ion condi t ions

should be selected to

promote the growth of the

chosen indicator  micro-

organisms.

O Dr B.F. Perry,
Procter & Gamble
TechnicalCentres Ltd.
Te l .01784 474170
Fax 01 784 474428
email perry.bf.2@
pg.com



Infectious ulcens:
not hurtytworry and curry?
Dave Kelly

^ Until about 20 yearcago, if the question 
'what

I .uuses stomach ulcers?'  had been put  to

V any self-respecting GP or even a consultant

gastroenterologist, the answer would have included

stress,  d iet ,  smoking or  a lcohol  (part icular ly  i f  the

patient was also overweight). The notion that bacteria

could be a cause of gastric ulcers would not have been

considered plausible. The major reason for this was, of

course, that the hydrochloric-acid-containing stomach

was regarded as essentially a sterile organ. All this

changed when two Australian scientists, Robin \(/arren

and Barry Marshall, brought to l ight an associacion

between spiral-shaped bacteria and inflammation of

the gastr ic  mucosa (stomach l in ing) in 1982.In fact ,

sporadic reports ofthe presence ofspiral bacteria in both

human and animal stomachs appeared in the late 19th

century, but the rcahzation that these bacteia might be

agents of disease had to wait until they could be cultured.

This was the crucial advance made by Robin \farren,

using the microaerobic growth conditions that had been

recently introduced for campylobacters.

M
rYi

ffi
Gastric ulcers were
once believed to be
caused by lifestyle
factors, Dave
Kelly describes
Helicobacter pylori,
the microbe now
known to be the
realculpri t ,

The now famous story of

the (re)-discovery of Helico-

bacter pylorl is exceptional

for several reasons, not least

that within a few years, the

field of gastroenterology

was l i teral ly  revolut ion-

ized,  wi th the real izat ion

that this bacterium was

implicated in a range of

diseases,  inc luding gas-

tritis, gastric and duodenal

ulceration and as a risk

factor for gastric adeno-

carcinoma and lymphoma

(see Fig.  1) .  The new

insights and treatment

options for these chronic diseases have undoubtedly

relieved much suffering in people worldwide. However,

to the frustration of Barry Marshall, the medical

establishment took some convincing that H. pylori really

was a causative agent of human disease. This is where an

element of drama was introduced into the story, when in

1984 Marshall decided to drink a suspension of the

bacteiato demonstrate that gastritis would result. That

he was right is surely the most heroic proof of Koch's

postulates in the recent history ofmicrobiology!

WThe microbe
H. pylori is a Gram-negative, microaerophilic, spiral-

shaped bacterium, which is actively motile using five to

six sheathed polar flagella (Fig. 2). Coccoid-shaped cells

accumulate in older cultures; these are dead, as they do

not have a membrane potential. After its initial isolation,

the bacterium was classified as a new species in the genus

Carnpylobacter.However, 165 rRNA sequence data and

additional taxonomic features, such as the presence of the

sheathed fl.ageIla and a distinct SDS-PAGE protein

profile, led to the establishment of the new genus

Helicobacter. There are now about 20 recognized

H e I i c o b act er spec i es, many of wh i ch ar e ammal pathogens.

H, pylori has a relatively small genome (1'7 Mb), and in

7997 was amongst the first bacterial pathogens to be

sequenced. Many insights are being gained into the

biology of the organism from experimental approaches

that utilize this genomic information.

S Infection and epidemiology
H. pylori is extremely widespread in humans and it is

now regarded as one of the commonest infections.

Even famous people are not immune (Table 1)!

There seems to be litt le relationship between H. pylori

infection and alcohol intake, smoking or gender.

Developing countries generally have a much higher

overall prevalence (up to 95 % of the population infected

in some countries) compared to the \(/estern world

(30-50 7o infection rates). The pattern of H. pylori

disease found within a population is determined by the

age of acquisition of the infection. Infection in childhood

is common in developing countries and leads to a

predominance ofgastric ulcer and gastric cancer, whereas

infection as an adult generally leads to duodenal ulcer

and gastric cancer is rarer. Evidence indicates that

infection rates are inversely related to socio-economic

class. In developing countries, where poverty may

prevail, there is overcrowding and poor childhood

health. lnJapan the change in epidemiology of H. pylori

as a result of \Testerni zation has been studied. By testing

serum banks for anti-H. pylori antibody, it was concluded

that in I94O lnfection was most l ikely to occur before

adulthood. A similar investigation in 1990, i.e. after an

improvement in sanitation and healthcare, indicated

that individuals were more likely to become infected

between the ages of 20 and 40.

ffiTransmission
Surprisingly, definitive proof of the exact mode of

transmission of H. pylori infection is sti l l lacking. The

oral-onl route, particularly from mother to child, is the

most obvious method of spread, but a large number

of studies have produced contradictory data. H. pylori

has been successfully cultured from human faeces

which raises the possibil ity of a faecal-oral route of

transmission. The natural niche for H. pylori is the

human stomach; it has fastidious nutrit ional require-

ments and there is no convincing evidence that it is able

to grow or survive for extended periods in an ex uiuo

environment. Some excitement has been generated by

controversial reports of possible H. pylori reservoirs in

sheep, domestic cats and even houseflies, but it seems

unlikely that H. pylod is transmitted zoonotically.

ABOVE:
Fi6 .  t  .  Representat ion o f  the
associat ion of various diseases
wilh H pyloriinfection in the
popr l la t ion o f the USA The pa le
blue rectangle represents the H,
pylori-negaliue pop u lation and the
red c i rc le  wi th in  i t  represents  a l l
those infected wilh H. pylori, Ahoul
95 % of  duodenal  u lcer  pat ients
(yel low circle) and about 100/o ol
gastr ic ulcer patients (orange
circle) are infected wilh H. pylori,
Gast r ic  cancer  (b lue c i rc le)  is
strongly associated wilh H. pylori
infection and with untreated gastric
u lcers  whi le  most  cases of  gast r ic
lymphoma (whi te  c i rc le)occur  in
H, py I o ri-inlecled patients
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: i i , i Pathogenicity

Some major discoveries have been made in recent years

concerning the mechanisms of pathogenicity of H. py lori .

One of the most obvious questions is how the organism

thrives in the acid environment of the stomach. H. py/ori

is certainly not an acidophilic bacterium and prefers to

live in the gastric mucosa which is at neutral pH rather

than in the lumen (approximatelypH 2). Nevertheless, it

may be per iodical ly  exposed to stomach acid and has

several  protect ion systems, one of  which involves the

product ion of  huge amounts of  urease.  The alkal ine

ammonia produced by urea hydrolysis is proposed to be a

major acid protectant ,  a l though urease has other

physiological roles as well. Animal studies have shown

that motility, chemotaxis and urease are all essential for

colonization. Another question stems from the ability of

H. pylor i  to set  up a chronic infect ion which,  i f  not

treated, can be life-long, yet is often asymptomatic. How

does H. pylori avoid clearance by the immune system?

Part  of  the answer l ies in the phase var iat ion and

molecular mimicry exhibited by its l ipopolysaccharide,

which contains Lewis X or  Y blood-group ant igens,

al lowing immune evasion to occur.  Other ro les of  the

l ipopolysacchar ide in adhesion and t issue damage v ia

auto-antibody formation have also been shown.

One of the most important discoveries concerning the

pathogenicity of H, pylori was that it possessed a

vacuolating cytotoxin (VacA) that can directly damage

epi thel ia l  cel ls .  VacA inserts into the lysosomal

membrane and forms ion channels which lead to massive

vacuole formation and eventually cell death. Another

important feature of H. py/ori is the possession of a 40 kb

chromosomal region which constitutes a'pathogenicity

is land'  (PI) .  These are found in several  pathogenic

bacteria and can often be recognized by an unusual GC

content and codon usage, suggesting horizontal transfer

from foreign species. In H. pylori the PI encodes a

Table l. A few famous people who were or are
pmbably infected wiuh H, pylori

I Ayatollah Khomeini (died from intestinalbleeding)

I Lorne Greene (the'Bonann'actor;had peptic ulmrs)

I James loyce (died of a perfuated ulcer, family history of stonach cance|

I Georgg Bush Snr (had a duadenal ulcer in the / 960s)

I Pope John Paul ll (had gntric bleeding in the /9809

I lmglda llarcos (had gastritis and gastric bleeding)

Sou rce : http ://www.h el i co.com

complex'type IV' secretion

sys tem wh ich  Func t ions  in

the t ranslocat ion of  a

protein known as CagA

into the host epithelial cell.

Here,  CagA becomes

phosphorylated and induces rearrangements in the actin

cytoskeleton which causes the format ion of  cup- l ike

structures underneath the at tached bacter ia.  Other PI

genes induce production of the chemokine interleukin-8

which mediates the infi ltration of neutrophils into the

infect ion s i te,  thus generat ing a srrong inf lammatory

response in the gastric mucosa.

.rjr Gastriccancer
Long-term infection with H. pylori is now a well-

establ ished r isk factor  for  the development of  gastr ic

cancer, and in 1994the \fHO designated H. pylori a

group 1 (definite) carcinogen. It is not certain whether

H, pylor i  d i rect ly  produces carc inogens,  but  i t  is  more

l ikely that  long-term infect ion resul ts in changes in

factors such as the cellular apoptosis-proliferation

balance, effects on signal transduction pathways and

gene expression, mutagenic effects of H. py/ori-induced

oxidat ive stress,  etc. ,  a l l  of  which can contr ibure to

neoplast  ic  t ransformat ion.

i:r.Treatment
\7hat are the treatments for H. py/ori infectionT As the

bacteria are living in a mucus layer, they are not easy to

eradicate using systemic ant ib iot ics.  General ly ,  two

antibiotics, often amoxycill in and either metronidazole

or clarithromycin, are combined with an acid-lowering

drug, such as omeperazole, and taken for up to 2 weeks.

Al though pat ient  compl iance can be a problem,

variations on this kind of 
'triple-therapy' 

have become

the standard treatment to eradicate H. py/ori and are

quite successful. However, resistance to metfonidazole is

now common and that  to c lar i thromycin is  increasing,

so there is a need for new therapies to be developed.

Vaccines are being developed for H. pylor"i, but this is

proving difficult and it is too early to tell how successful

this approach to eradication will be.

The discovery of H, pylori has largely replaced 
'hurry,

worry and curry' as the explanation for the major gastric

and duodenal  d iseases in man. I t  is  a fascinat ing

organism which provides lifelong challenges - whether

you are infected with it or study it!

O Prolessor Dave Kelly is Chair of Microbial
Physiology in the Department of Molecular
Biology and Biotechnology atthe University of
Sheffield, Western Bank, Sheff ield S1 0 2TN, U K.
e mai I d. kel ly@sh effiel d.ac. u k

Further reading
The H e/ icobacter py /rtri

Foundation website

(http:/ /www.helico.com), set

up by Dr Barry Marshall, rhe

co-discovere r of H. p1,/6y; ,

contains a wealth of

information aimed ar the

general publ ic.

Mobley, H. L. T.,Mendz, G.

L. & Hazell ,  S.L. (eds)

(200 1 ). H elicobaler 1ry lrtri :

P L;i ),'1,'g1 a ttd G t tn / );t.
\Washington, DC: ASM Press.

(An authoritat ive book

covering all aspects of tl.re

biology ofH, pylori.)
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LEFT:
,  .  , .  E lect ron micrograph of
H pylori .  Note the characterist ic
c t l rved/sp i ra l  morphology and the
term nal  tu f t  o f  f lage l la  wi th  a
te rm lna l  bu lb
COURTESY DR ALAN CURRY PRESTON
PHLS LABORMORY



Beyond the grave - uhderctanding
human decomposition
ArpadA.Vass

Human decomposition begins approximately

4 minutes after death has occurred. The onset

is governed by a process called autolysis -

or self-digestion. As cells of the body are deprived

of oxygen, carbon dioxide in the blood increases,

pH decreases and wastes accumulate which poison

the cells. Concomitantly, unchecked cellular enzymes

(lipases, proteases, amylases, etc.) begin to dissolve

the cells from the inside out, eventually causing them

to rupture, and releasing nutrient-rich fluids. This

process begins and progresses more rapidly in tissues

that have a high enzyme content (such as the liver)

and a high water content such as the brain, but

eventually affects all the cells in the body. Autolysis

usually does not become visually apparent for a few

days. It is first observed by the appearance of fluid-

fi l led blisters on the skin and skin slippage where

large sheets of skin slough off the body. Meanwhile,

the body has acclimated to ambient temperature

(algor nortis), blood has settled in the body causing

discoloration of the skin (l iuor rnortis) and cellular

cytoplasm has gelled due to increased acidity (rigor

mortis). After enough cells have ruptured, nutrient-rich

fluids become available and the process of putrefaction

can begin.

Putrefaction is the destruction ofthe soft t issues of

the body by the action of micro-organisms (bacteria,

fungi and protozoa) and results in the catabolism of

tissue into gases, l iquids and simple molecules.

Usually, the first visible sign of putrefaction is a

greenish discoloration of the skin due to the formation

of sulfhaemoglobin in settled blood. The process

progresses into distension of tissues due to the formation

of various gases (hydrogen sulfide, carbon dioxide,

methane, ammonia, sulfur dioxide and hydrogen),

especially in the bowels, but I have seen this in

many parts of the body, including the face, l ips and

groin. This is associated with anaerobic fermentation,

primarily in the gut, releasing by-products rich in

volatile fatty acids, mainly butyric and propionic

acids. Gas and fluid accumulation in the intestines

usually purge from the rectum, but can be severe

enough to rip apart the skin causing additional

post-mortem injuries. Shortly after the purging of

gases due to putrefaction, active decay begins.

Muscle, composed ofprotein, which in turn is composed

of amino acids, readily yields to the formation of

additional volatile fatty acids through bacterial

action. Further protein and fat decomposition

yields phenolic compounds and glycerols. Compounds,

including indole, 3-methylindole (skatole), putrescine,

cadaverine and various fatty acids have been detected

and are significant decomposition products. At

this point in the decay cycle electrolytes are rapidly

leaching out of the body, both aerobic and anaerobic

bacteria are present in large numbers, insect activity

is very prominent and carnivores can contribute

significantly to the decline ofthe corpse.

Saponification (the formation of soap from fat under

high pH conditions) or adipocere formation typically

occurs after the onset of putrefaction in warm, moist,

environments and is seen as deposits of a yellowish-

white, greasy, wax-like substance. Adipocere develops as

the result of fat hydrolysis with the release of fatty acids.

Adipocere consistency varies with the type of material to

which it is bound and gives some indication as to the rate

ofdecomposition. Rapid decomposition is indicated by a

hard and crumbly composition if bound with sodium

(primarily from interstitial fluids), but a soft, paste-like

complex is formed when bound with potassium

(from the breakdown of cell membranes), potentially

Eventually all
human lives come
to an end. Forensic
anthropologist
Arpad Vass
explains the role of
microbes in our
bodies after death,
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indicating slower decay rates. Adipocere formation is

accelerated by the post-mortem invasion of  t issues by

bacteia, especially putrefactive species such as

Clostridium and it takes from several weeks to months

to form.

Mummification is typically the end result of tissue,

usual ly  sk in,  wi th no nutr i t ional  value,  which has

survived the active decay process and is formed by the

dehydration or desiccation of the tissue. Remaining skin

is converted into a leathery or  parchment- l ike sheet

which clings to bone. Mummification most commonly

develops in conditions ofdry heat or in areas that have

very low humidity, such as in arctic regions or deserts.

Bone goes through yet another complex process

cal led diagenesis.  Diagenesis is  a natural  process

that serves to alter the

propor t i ons  o f  o rgan ic
(co l l agen)  and  ino rgan ic

components (hydroxy-

apatite, calcium, magnes-

ium) of bone exposed to

env i ron  men ta l  cond i  t i ons ,

especia l ly  moisture.  This

is accompl ished by the

exchange of natural bone

cons t i t uen ts ,  depos i t i on

in voids or  defects,

adsorption onto the bone

surface and leaching from

the bone.

Histor ical ly ,  the pro-

gression of human decom-

position has been described

as taking place in four

stages: fresh (autolysis),

bloat (putrefaction), decay

(pu t reFac t ion  and  ca rn i -

vores) and dry (diagenesis).

Current thinking is that it

should be segregated into

pre- and post-skeleton-

ization, since stages are

not always observed and

in fact may be totally

absent,  depending on the

taphonomy of the corpse.

Al l  these processes

together (autolysis, putre-

fact ion and diagenesis)

eventual ly  resul t  in com-

plex structures composed

of proteins, carbohydrates,

sugars,  col lagen and

l ip ids returning to their

simplest building blocks -

essentially dust to dust.

S How long does decomposition take?
Decomposition is a complicated process, but is primarily

dependant on temperature and to a lesser extent on

moisture.  In our studies we have worked out  a s imple

formula, which describes the soft t issue decomposition

process for persons lying on the ground. The formula is

y=I28) lx (where 7 is  the number of  days i t  takes to

become skeletonized or mummified and x is the avenge

temperature in Centigrade during the decomposition

process).  So,  i f  the average temperature is  10 oC, then

728tll0 = 128't days for someone to become

skeletonized.  Of course,  th is is  a rough est imate s ince

many factors affect this rate and it is typically used at a

cr ime scene when invest igators need some t ime f rame

from which to begin their  invest igat ion.  Bur ied

individuals and ones submerged in water have different

rates of decomposition. Injuries affect the rate as well

since damage to the skin increases blood loss, insect and

bacterial action. In severe environments, such as in the

arct ic  or  in deserts,  rapid desiccat ion occurs and th is

makes any accurate determination extremely difficult.

Carnivore activity is yet another factor which can

radically affect decomposition. Exclusion of insects and

carnivores will slow down the process, whereas exposure

to many (or larger) carnivores will increase the fate.

Remember that  decomposi t ion does not  end af ter  the

soft tissue has disappeared. The skeleton also has a

decompositional rate that is based on the loss of organic

(col lagen) and inorganic components.  Some of  the

inorganic compounds we use to determine the length of

t ime s ince death include calc ium, potassium and

magnesium. As with soft t issue, these leach out of bone

at a rate determined primarily by temperature and

exposure to moisture. As ageneral rule, bones, within the

first year, will begin to bleach and one may see growth of

algae or moss on them. \Tithin the first decade one will

expect to see exfoliation and the formation of large cracks

in the bone. Roots from nearby vegetation may grow into

the bone mass,  s igni f icant  rodent gnawing wi l l  be

present and the appearance ofannual leaffalls is evident.

@The role of microbes
$7hen I  began studying human decomposi t ion over a

decade ago in an attempt to determine a more accurate

method for estimating the post-mortem interval, I began

by invest igat ing bacter ia.  The concept was that  s ince

insects can be used for this task, given that they arrive

in character is t ic ,  ident i f iable waves,  why shouldn' t

lsacteria behave in a similar fashion? It only took 3

months to quickly abandon th is concept.  Even in

the very early stages of decomposition, I was inundated

by the sheer numbers of  organisms isolated

Staphylococcus, Candida, Malasseria, Bacillus and

Streptococcus spp. just to mention a few. As

decomposi t ion progressed, putrefact ive bacter ia were

thrown into the mix followed rapidly by anaerobes.

LEFT :
Examples o f  two s tages of  human
decomposi t ion The top photograph
shows a male sub lect  in  act ive
decay after 1 2 days The lower
photograph shows the same
subject  a f ter  97 days in  the dry
stage of  decomposi t ion where
on l y  mummi f  ed  sk in  rema ins  l n
temperate regrons of  the Uni ted
States ind iv idua ls  can be
complete ly  ske le ton ized in  30-40
days in  the summer.
PHOTOS A VASS
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W}IERE?

ABOVE:
The f ive 'W's
COURTESY STACEY BARSHACK,
OAK RIDGE

These included micrococci, coliforms, diptheroids and
Clostridiun spp. There was a preponderance of certain
organisms such as Serratia spp., Klebsiella spp., Proteus
spp., Salmonella sp. and even gliding bacteria like
Cytophaga - not to mention pseudomonads and
flavobacteria. As these mixed with environmental
micro-organisms such as Agrobacterium, antoebae and
many colourful varieties of fungi and, of course, those
brought to the corpse by fl ies and other insects, I
relented. I came to the conclusion, somewhat facetiously,
that with the exception of micro-organisms living in
deep-sea vents, every micro-organism known is involved
in some aspect of the human decompositional cycle
from Acetobacter to Zooglea. While many of the organisms
isolated come from the bowel and respirarory rracr,
l iterally hundreds of species are involved in the
decompositional process and decomposition would
not progress without them.

One particular forensic case comes to mind that
il lustrates this point. \Workmen clearing limbs frcm a
roadside guardrail (in the summer) discovered a fully
clothed woman dead for an undetermined time. No
indication of decomposition and no insect activity
led investigators to initially believe this was a very
recent homicide. In actuality the woman had been
dead for nearly 4 months. She had been sprayed with
insecticide (and other chemicals) by the perperrator to
mask the odour of decomposition so she wouldn't
be found. Unwittingly, the murderer had essentially
sterilized the body and prevented flies from laying eggs.
Autopsy showed some inrernal decomposition, but it
was significantly reduced. Apparently, the chemicals
seeped into her lungs and then spread throughout her
body. !

Taphonomic circumsrances also play a role in the
response of micro-organisms. Several yearc ago, grave
robbers, searching fot anefacts, unearthed the coffin of
an American Civil \Var Colonel (Col. Shy). The caretaker
of the cemetery called in the police who found a fresh
corpse in the grave. After significant investigation, ir was
ascertained that the fresh corpse was indeed Col. Shy,
who'still badredrneat on his bonei .At that timeprominent

solders were buried in solid lead coffins - the lead had
'steril ized' 

the body by poisoning the microflora and
decomposition had nor progressed past initial autolysis.

# Why study human decomposition?
It is crit ical that the decomposition process be under-
stood because it impacts on forensic investigations in a
variety of ways. At every crime scene many questions
are asked, but to solve the crime the five'Sf's (who, what,
when, where and why) must be answered. Studies into
human decomposition help answer four questions: who
is the victim, how did the victim die, where and when
did the victim die? In addition to being extremely useful
for'Time Since Death' determinarions, the identificarion

of decompositional products may also be relevant to
victim identification. The presence of melanin, for
example, may help establish the race of the victim,
especially when key skeletal elements are absent. The
quantity of various decompositional producrs, such as
fatty acids, nay help determine the weight of an
individual, which can also be useful in determining the
victim's identity. This would be crucial, especially when
articles of clothing are unavailable at the crime scene.
Knowledge of any rrace amounts of chemicals, drugs,
medications or roxins present in decomposed tissue
may also be of help to investigators in attempting to
determine cause of death. Additionally, the study of
decompositional products may even be useful in locating
human remains or clandestine grave sites by improving
the training procedures for cadaver recovery dogs,
through the determination of the alerting scent
emanating from a corpse, or in the development of field
instrumentation for assisting in cadaver recovery
searches.

@Thefuture
Current techniques to determine the post mortem
interval using decompositional products (volatile fatty
acids) canrange from * 2days for soft tissue decay and
t 3 weeks using inorganics for skeletonized material, up
to approximately 5 years. Currently we are looking at
specific organ biomarkers, which we hope will narrow
the estimated range down to less than 12 hours for the
first several weeks of decomposition. New, sophisticated
hand-held devices are being planned which can be used
by police at a crime scene ro give them immediate
answers as to how long the victim has been dead and
to help locate clandestine graves. Novel fingerprint
and DNA recovery techniques will aid in both victim
and perperraror identification - all of which are
made possible by an intimate knowledge of the
decompositional process.

O Dr Arpad A. Vass is currently a Senior Staff
Scientist at Oak Ridge National Laboratory and
Adjunct Associate Professor at the l,J niversity of
Tbnnessee in Forensic Anthropology. Oak Ridge
National Laboratory, 1 BethelValley Road, X-lO,
Bldg 45OOS, Rm El 48, MS 61 01 , Oak Ridge,
TN 37831-6101, USA.
Tel. +1 865 574 0686; Fax *1 865 574 0587
email av6@ornl.gov
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New Eukaryotic Microbiology GrouP

O Counci l  has approved the formation of a new group
to reflectthe interests of members in yeasis, mycology,
algology and parasitology. The focus wil l  encompass the
molecular, cel lular and organismal biology of eukaryotic
microbes. Dr Clive Price wil l  act as the new Convener of the
group and i t  is proposed to hold i ts inaugural meeting on the
cytoskeleton at Loughborough in September 2OO2 - see
pp. 1 95 & 1 99 for detai ls.

Gomings and goings

Th e Pres i d e nt warm ly th an ked Professor leff Almond
for al l  his efforts during the past 5 years as Internai ional
Secretary and for his earl ier service as an elected member
on Counci l ,  Thanks were also recorded to the two other
retiring members of Council, Dr Ulrich Desselberger
an d Professor George Salmond f or thei r h ard work
as elected members. We wish al l  our ret ir ing col leagues
well  in the future.

Representation of SGM on outside bodies

Counci l  has agreed thatDrStephen Spirowil lserve as
its representative on the Microbial Physiology section of the
European Federation for Biotechnology. Dr Felgus
Priestwil l  continue to represent Counci l  on the
I ntern ation al Com m ittee o n Syste m atics of Prokaryotes
and Professor Liz Wellington will continue to
reoresentthe Societv, which is the publisher of
I n te r n at i o n al J o u r n ai o f Sy ste m at i c a n d Ev o I u t r o n a ry
Microbiology,on ICSP

Key Stage 2 pack for primary schools

Counci lexamined the Society's recently publ ished pack
which enables teachers to teach microbiology at Key Stage
2 as oart of the National Curriculum for science and also to
include i ts use in work on numeracy, l i teracy and art.  This
oroduction is part icularlv t imelv as i t  coincides with the start
of the U K Governmen t's Yeaiof Science.

O Alan Vivian, General Secretary

New Members of Gouncil and
GroupGommittees

With effectfrom 1 
'l 

September200l,ProfessorSirlohn Beringer(Universityof
Bristol) commences his 5-yearterm as International Secretary,

Fol lowing the cal l  for nominations to f i l l three vacancies for elected members of Counctl ,
the following have been elected unopposed to serve for 4 years f rom 1 1 September 200I :

University of Aberdeen
University of Manchester
University of Lancaste r (re-election)

Biographies of the new Counci l  Members appear on p. 1 95.

New Committee members, elected by postal ballot (Clinical Microbiology, Environmental
Microbiology and Microbial Infect ion Groups) or elected unopposed (al l  other Groups) are
as fol lows:

Professor Alastai r Brown
Dr Pauline Handley
Dr Keith Jones

Gells & Gell Surfaces
Dr Deirdre Devine
Dr lan Henderson

Glinical Microbiology
Professor Peter Hawkey

GlinicalVirology
Novacancies

Education
Dr Martin Adams
Dr Heather Sears

Dr Reg England
DrChris Hewitt
Dr Richard Swift

lrish Branch
DrJohn McGrath
Dr  MichaelO'Connel l
Dr Kevin O'Connor

Microbial Infestion
Dr Nick Dorrel l
DrJonathan Fletcher
Dr Olivier Sparagano

DrJeff Green
DrJay Hinton

Systematics & Evolution
Professor Paul De Vos
DrRobWhi ley

Virus
DrWendy Barclay
Dr Stuart MacFarlane
DrMart in Ryan

Physiology, Biochemistry & Molecular Genetics

I  l n i v o r c i t v  n f  I  p c d q

Oueen's University of Belfast

University of Leeds

University of Surrey
University of Leeds

U niversity of Central Lancash ire
University of Bi rmingham
Medeva, Speke

Oueen's University of Belfast
Dublin City University
University College Dublin

London Schoolof Hygiene &Tropical Medicine
University of Bradford
U n iversity of Newcastle

U niversity of Sheffield
Institute of Food Research, Norwich

Universrty of Gent
St Bariholomew's and London Schoolof Medicine
and Dentistry

University of Reading
Scottish Crop Research Institute, Dundee
University of St And rews

Environmental Microbiology
Professor Geoff Gadd University of Dundee
Dr Steven Percival Universitv of Central Lancashire

Fermentation & Bioprocessing

The 2002 Degree Course Guide Microbiology,
lmmunology & Biotechnologyhas just been published,
edited bv memberJohn Grainqer. This includes ful l  detai ls
of all U K undergraduate cours-es and usef ul information

lqo^1t:?r,u*r opportunities, Price S5.50, Tel.01 752
202301 to order a copy.

Dr Catherine O'Reilly (Waterford Institute of Technology) has taken over as
Group Convener
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New Membersof Gouncil New
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Al is a Professor in
Molecular and Cell  Biology
at Aberdeen University, and
in the past he has studied in
Bi ochem istry (Aberdeen),
Food Science (M lT) and
Genetics Departments
(G lasgow), Never having
trained as a microbiologist,
he nowjoins SG M Counci l
with some trepidation
However,Alrevels in
membership of the
Aberdeen FungalGroup,
with col leagues Neil  Gow,
Graham Gooday,Frank
Odds and lan Stansfield,
He also enjoys the strong
supporl of his research
team who work on gene
regulat ion and cel lular
morphogenesis in
Sacch aro myces ce revi s i ae
and Cand ida albicans. He
operates both at gene and
genome levels to studythe
biology of these eukaryotic
microbes.

ffimss$srsm
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microbiologist f  rom
University College London
in 1 966, Microbiology at
UCL was a new degree
course and the department
provided a very stimulatr ng
atmosphere,so I stayed on
to do my PhD, I used
electron microscopy
techniques to study
potassium tel lur i te
reduction in yeasts and
streptococci and it was

during my PhD that I
developed a l i fe- long
interest in the relai ionship
between structure and
function in m icro-organisms,
lwas then appointed to a
lectureshi p i n Bacteriology
atthe Universityof
Manchester in the
department of Bacteriology
and Virology, After a major
department reorgan ization
I am now in the microbiology
group rn the much larger
Schoolof Biological
Sciences where I became a
Senior Lecturer in 1 989.
In my earl ieryears in
Manchester my research
interests focused on the
structu re, com position and
functions of surface
structures of oral bacteria.
Recently, I have broadened
my research to include a '
numberof areas of biof i lm
research in environmental
m icrobiology. Currently I am
worki n g on coaggregation
between aquatic biof i lm
bacteria and the role of
biof i lms in the colonization
and biodeterioration of
plastics, I have served as a
Committee memberon the
SGM Cel ls  and Cel l
Surfaces Group and am
cu rrently a mem ber of the
Education Group.

A biography of Keith
fonegwas published in
the November 20OO issue
of MicrobiologyToday
(p. 1e3),

Gonvener
Sm*d"*$#'$*$
ffimw,$srm$$ffi#
ffipqpei$ffi
Tom Humphrcy

In March 2001 Tom
was appointed to the
Chair of Food Safety in the
Department of Cl inical
Veterinary Science,
U niversity of Bristol, For 20
years before thatthe Public
Health Laboratory Service
(PHLS) employed him and
for the last 5 years he was
head of the PH LS Food
Microbiology Research
Unit.  His init ial training was
as a meattechnologist and
he worked forthe Animal
Health Trust on enteric
infections in food animals
before reading for a BSc at
the Hatfield Polytechnic and
studyi ng for a Ph D at the
University of East Angl ia.
His research interests
include the epidemiology
of Salmonellaand
Campylobacferspp. in
poultry meat and egg
prod uction, bacterial stress
responses and their impact
on survival and virulence
and sub-lethal injury in
Campylobacferspp. Hrs
group has also undertaken
work on the handling of
high-r isk foods in domestic
kitchens and the
persistence of Sal mon el la,
Campylobacterand
Esch e ri c h i acoli f ol lowi n g
food preparation.



Grants
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The President's Fund offers financial supportto younger
members of the Societyfor one of the following:

1 . Travelling to present a paper or a poster on a
microbiological topic at a scienti f  ic meeting

2. Attending a shotl course (up to two weeks)
3. Making a short research visit - larger awards are

available for short research visits

S & * * Sswm*$er' &Er*mrdw

Maximum grants are:

,iiF S1 25 for attendance at meetings/courses in the country
of residence

tr,',? 9200 fortravelto another European country
irir' S300 for travel outside Eu rope

S * fumrgwr&wmrdm {rmsm*wsfu w$m$&}

Up to S2000 is available for making a short research visit of
uo to two months, The host institution mav be overseas or in
the country of residence.

All applicants must be resident and registered for a higher
degree, or in afirst postdoctoral position, in a country in the
European Union. Only one application may be made to the
fund during the term of a studentship orfel lowship. The f ul l
rules of the scheme are published on the SG M website,
from which application forms may be downloaded,

Www&gmm# mxmffiw ffi www#wffiffi ffi ffiffi
ffiwmmw&w
Postgraduate Student Members of SG M currently resident
and registered for a higher degree in the U K or another
European Union country are el igible for a grantto coverthe
costs of accommodation and travel in attending ON E of the
following Society meetings in2002: University of Warwic(
Apri|; University of Loughborough, September; or any othen
SG M Group or Branch meeting. Applicai ion forms giving ful l
details of the scheme were sentto all Student Members in
the EU with their subscription invoices. The form can also
be downloaded from the SG M website.

$*$m* $Wmw$*ssffi$ mf Sffiffiffi ffi*$ryx*sm$ W*r'm$wgg
ffirmuxp/ffiSffiWSffiSWqf
9-l I January 2002, Royal College of Physicians, London

Special rules apply for Postgraduate Conference Grants to
attend this meeting. Grants will cover day registration fees
atSGM member rates, acontribution towards hotel
accommodation and travel at the Younger Persons Railcard
rate. Please contactthe Grants Office fordetails before
applying,

Smffimwwwm&wmtrWs
Are you planning any projects to promote the public
understanding of microbiology? Have you got a National
Science Week event in mind? SG M can help, Grants of up to
S 1 ,000 are available to fund appropriate activities,
Appl ications are considered on a f i rst come, f irst served basis,
The currentfunding year runs from Januaryto December
2001 , See SG M website for details and an application form,
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The Societv offers a limited
number of awards to enable
undergraduates to work on
m icrobiolog ical research
projects during the summer
vacation,The purpose of the
awards is to orovide under-
graduates with experience
of research and io
encourage them to consider
acareer in scientific
research. The studentsh i os
provide support at a rate of
S 1 50 per week for a period
of uo to 8 weeks. An
addit ional sum of up to
9400 for soecific research
costs mav also be awarded.
Applications on behalf of
named students are now
invited from SGM members
in highereducation
institutions and research
institutes, Details of the
scheme are given below.

ffiqx$*w

1 , Applicants must be
members of the Society
working in a higher
education institution or
research institute in the U K
or Reoublic of lreland,
Applilations must be made
on behalf of a named
student. More than one
application from a
deoartment/school will be
considered, but in the case
of several applications being
submitted, depadments,/
schools may be asked to
rankthe applicants.

2, Students must normally
be in the penult imateyear
of their undergraduate
course and registered at
an institution in the U K or
Reoublic of lreland.
Appl ications for students
in theirf inalyearwil l  not be
considered. Medical

students will be accepted at
the end of their intercalated
studies, but not during their
elective oeriod,

3, The research project
must be on a microbiological
subject. Studentships wi ll
not be awarded for projects
that are part of degree work.
A studentship may be held
in a laboratory away from
the normal place of study,
but it must be located within
the U K or Reoublic of
lreland.

4. Applications wil l  be
assessed byaCounci
Award Panel, based on the
reoorts of two referees. The
scheme is competitive and
applications wil l  be judged
primari ly on the scienti f ic
merits of the project and the
suitabiliiv of the student.
Once an-award has been
offered, it cannot be
transferred to another
student.

5. The awards will provide
supportforthe student at a
rate of S 1 50 oer week for a
period of up to 8 weeks, ano
not usuallv less than 6
weeks. An additional sum
of up to 9400 for specified
research costs mav also be
awarded. Grants aie made
to the institution to which
the applicant belongs, not
to the supervisor, on the
understanding that i t  wi l l
administerthe award,

6. lt is a condition of the
award thaithe student
submits a brief reoort of the
research at the completion
of the studentship.

7. Applications must be
made on the appropriate
form, which is downloadable
from the SGM website,

The closing date
for applications is
1 March 2OO2.

ffimm$mmw
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The purpose of the Seminar
Speakers Fund is to promote
talks on microbiological topics
in deoarlmental seminar
prog ram mes, Appl ications
are invited from Higher
Ed ucation I nstitutions where
microbiology is taught for
grants of up to 5,200 towards
thetravel, and if necessary,
accom modation, expenses
of an invited speaker, The full
rules of the scheme were
published on p,90 of the May
issue of M i crobiology Today.
Applications will be dealt with
on a first come, first served
basis during the academic
year, which is defined as
running from September
2001 to June 2002. Written
submissions should be sentto
the Grants Office at SG M HO.

WmNwrywmffiwm&w
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The schemeto encourage
excellence in the studyof
microbiology by under-
g raduate students conti n ues
to be well received in
universit ies in the UK and
Reoublic of lreland.
I nstitutions offeri ng an
appropriate m icrobiology
course were invited to
nominate a student for an
SG M prize, based on good
pedormance in microbiology
in the penultimate year of
study for a BSc. The
deoarlmentwas ableto
choose the type of assessed
work for which the orize was
awarded. Of the 60+
departments circulated, 5 1
made nominations. Each
prizewinner will receive a
certif rcate, a cheque for
950 and ayear's free
Undergraduate Membership
of the Society,

U ndergrad uate M icrobiology
Prizes will be awarded
annually and the invitations
for nominations in 2002 wil l
be circulated next May.
Details are also available
on the SG M website.
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Counc i l  is  de l ighted to
offer a new category of
membershrp for2OO2.
Companies and other
bodies with an interest in
microb io logy wi l l  be e l ig ib le
for Corporate Mem bership.
Corporate Members wil l  be
enti t led to the fol lowing
benefi ts:

Receipt of Microbiology
Today,the award-
winn ing house magazine
of the SGM

Discounted rates for
advert ising and placi ng
i nserts in M i crobi ology
Today

Discounied rates for
exhibit ing or placing
inqor fc  e l  Snr- io tv

meetrngs

SG M Membership Subscriptions 2OO2
The following rates were agreed atthe AGM of the Society on 1 1 September 2OOl .

0rdinaryMember S

I Membership stlbscription 42,00
(including Micnbiology todal

Additional c0ncessi0nary subscriptions for publicaiions :
I Microbiobgy

J Jou mal of Ge n eral Vi nlo gy

i lnt J Syst [vol Micrabiol

Student or Retired Member S

I Membership subscription 20,00
(including M iuobiolo gy toda!

Additional c0ncessi0nary subscriptions for publications:

lMicrobiology
) Journal af General Virobgy
I lnt J SWt Fval Microbiol

requi rements, no f u rther
a r - t i n n  i q  n e r - o c q a r r r

However, if you pay by
continuous credit card, you
should check thatthe card
number and expiry date on
the subscript ion notice are
correct. To change your
membership status or
lournal requirements for
2002,or your credit card
detai ls, you should have
amended you r su bscript ion
notice and retu rned it to the
membership off ice by
15November2OO1.
However, if you have missed
this deadline, your amended
notice wil l  be accepted i f  i t  is
subm itted im med iately.

faypentagainst
rnvorce
I nvoices were despatched
recenily to al l  members who

3700
3i00
/5 00

s
500 00

pay bythis method.l f  you
did not receive one, olease
inform the Membershio
Office.

Subscriptionswaived
for unemployed
members
As in previous years,
subscript ions may be
waived atthe discret ion of
the Society for unem ployed
members underthe age of
35 who are resident in the
U K. l f  you are el igible and
wish to benefi t  in this way in
20O2,you should  send a
si g ned statement that you
are cu rrently unem ployed
to the Membershio Off ice
beforeSO November
2OO1, (Please note that
no increase rn journal
requirements wil l  be
oermitted,)

us$
72 00

14000
140 00
140 00

us$
35 00

70 00
70 00
14000

us$
NA

lncometaxrelief
on membership
subscriptions
Members who are l iable
for U K income tax are
reminded that their annual
subscript ions to the Society
have been approved by
the Inland Revenue as
quali fying for income tax
rel ief,  Any member who
would l ike further
information or has dif f iculty
rn obtaining this rel ief
should contactthe
Executive Secretary.

75 00
75 00
75 00

Acl nowledgement as Underyraduab Membot (UKand Rcpublic 0f lr€landj g US$
sporsots tn MrcrcbtologY
Ioday at Society 

- I l4embsship subscription 1000 liA
meeingsandonthe (includingl,4icnbi0l0gyldaf- n0c0ruessi0narysubsc di0nsbjournals are available h ljideqraduate li,lemben)
SGMwebsite

The annual subscript ion for
Corporate Members is only
s500.
Forfurtherdetai ls of
Corporate Membership
and an application form,
please see the website or
contactJanet Hurst
( T e l . O 1 1 B g B B  1 8 0 9 ,
email  j ,hu rst@sg m.ac.u k).

School Member [UK and Republic of lreland] us$
I Membershin subscriptron 10,00 NA

(includlng Microbnlogy today- n0 c0ncessionary subscriptions to journals ars arrailable to School Members)

Sorporate Member

I Membership stlbscription
(including Microbiology Today- nn c0ncessi0nary subscriptions to j0rlrnals are available to Corporate Members)

Members are reminded that
iheir 2OO2 subscript ions
are due for payment
by 1 December2ool.

As in previous yearsJ
no journal or meetings
information wil l  be
desoatched to members
who are in arrears, and there
wil l  be no ouarantee of
provision of back numbers
of journals for members who
pay their subscript ion late.

Paymentbydirect
debitorcontinuous
creditcald
Subscriot ion notices were
despatched recently to al I
members paying by direct
debit or by continuous credit
card arrangement. To
continue your present
status and journal



Meetings on
the web
Uo-to-date information on
future Society meetings rs
avai lable on the website:
http://www.sgm.ac.uk

On-line
booking
On- l ine book ing forms are
now avai lable on the SGM
website.

Meetings
organization
The SG M meetings
prog ram mes are organ ized
by the committees of the
special i  nterest grou ps,
co-ordinated bythe
Scienti f  ic Meetings Off icer,
Professor Howard
Jenk inson,  Suggest ions for
topics for f  uture symposia
are always welcome, See
o.218 for contact detai ls
of Grouo Conveners,

Administrat ion of
meetings is carr ied out
by Mrs Josiane Dunn at
SGM Headquarters,
Marlborough House,
Basingstoke Road,
Spencers Wood, Reading
RG7 1AG (Tel. 01 1 I
988 1 805; Fax 01 1 8
988 5656;emai l
meetings@sgm.ac.uk),

Abstracts
Book
fteWg.W,#v,r&-v*www6
Wffiww&bwxgg
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Mycobacteria -
New Developments
The fulltext of the
abstracts book coveri n g
the sessions at this
meeting is now available
as a PDFfi le on the SGM
website.

WW
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O Main Symposium
9ignals, switches,
rcgulons & cascades:
control of bacterial
gene expression
B-9 April
0rganizers: S, Busby, R. Dixon,
D, Hodgson, H Jenkinson
G. Salmond a C. Thomas
O Speakers
t NEIDHARDT(Michisan)
Regulation ofthe stress response
R, M0X0N (0xford)
Re g u I ati o n of p ath o g e n i c ity
C, D0RMAN (Dublin)
DNA topology and regulation of
gene expression
l, BL0MFIELD (Kent)
DNA rearrangenents and regulation
of gene expression
M BUCK(London)
Structure of RNA polynerase
M. BUTTNER(Norwich)
Signafactors
R.L0SICK(Bo$on USA)
Anti-signa factors
S BUSBY(Birmingham)
Activato rs of tran sc ri pti o n
B [4ULLER HILL(Koln)
Rep re ssors of transc ri ptio n
R. SCHLEIF(Baltimore)
Conplu regulators
T, HENKIN (0hio)
I r a n sc r i pti o n antt le r n i n ati o n
K, GERDES (0dense)
P o sttr an sc r i pti o n al re g u I ati o n
J H0CH (La Jolla)
P h osph ore lay g ene re g u lati on
D. M0RRIS0N (l l l inois)
0uorum sensing in Gran-positives
R. DIX0N (Norwich)
[wo-conponentsystems
G SALM0ND (Cambridge)
Quorum sensing in Gran-nega[ives

O Other symposia,
workshops

@ Gene expression
in the natural
environment

Cells & CellSurfaces/
Physiology, Biochemistry &
Molecular Genetics/
Environmental Microbiology
Groups

10-11 Apr i l
0rganizers: G Black (gary,black@
unn,ac,uk), N High (nicky,high@
man ac.uk)& N, Minton (nigel.
minton@camr.org uk)

@ Newapproachesto
vaccination

Clinical Microbiology Group

B-9 April
0rganizer: Dlawer Ala-Aldeen
(daa@nottin0ham ac,uk)

ffi Virus infection in
immunocompromised
and transplant
patients

Clinical Virology Group

10 Apr i l
0rganizer: D. Westmoreland (diana
we$moreland@phls,wales uk)

1 1 April
Joint symposium with 0ccupational
Health Physicians

ffi Careers for
microbiologists

Education Group

11 Anr i l
Symposium and evening workshop
with buffetfor SG[4 Student
Members and first postdocs,
0rganizer: Pauline Handley
(p,handley@man ac.uk)

# Fermentation
studies.:post-
genomrcs era
Fermentation & Bioprocessing
Group
10 Apri l
0rganizer: G. Hobbs (g,hobbs@
livjm.ac.uk)
W Campylobacter: no
longer the forgotten
pathogen
Food & Beverages Group
I April
0rganizer: Tom Humphrey
(tom,hu m phrey@ bri$ol,ac uk)
ffi Normalflora
Microbial Infection Group
10-11 Apri l
0rganizers: Deirdre Devine (d a
devine@leeds ac uk)r Sheila
Patrick (s,patrick@qub ac uk)
'ffi Aeromonads &
Vibrios
Systematics & Evolution Group
9 April
0rganizer: Brian Austin (b.au$in@
hw,ac.uk)
@ lnfections of the
nervous system
Virus Group
B-9 April
0rganizers: John Fazakerley
(john.fazakerley@ed,ac,uk) a Liz
Hoey(e hoey@qub ac.uk)
@Virus repl icat ion of
cellular architecture
Virus Group
11-12 Apr i l
0rganizers: Geoffrey Smith
(glsmith@ic.ac.uk) Tom Wileman
(thomas,wileman@bbsrc.ac.uk) &
Roger Everett
(r everett@vir.gla.ac.uk)



l,
I

,: l : Virus Group
workshops

10 Apr i l

DIVA Viruses(all day)
0rganized by Roger Everett
(r everett@vir gla ac uk) & James
Stewart (james $ewart@ed ac uk)

RAIA Viruses(all day)
0rganized by lan Clarke
(inc@soton ac uk)a David Evans
(david evans@vir gla ac uk)

Reve rsivi ru ses (half day)
0rganized by James Neil
(j c neil@vet.gla ac uk)& N4ark
Harris (mharris@bmb leeds ac uk)

H e p atiti s V i r u s e s (half day)
0rganized by David Rowlands
(d j rowlands@leeds ac uk) &
John [/lcLauchlan (j mclaughlan@
vir gla ac uk)

Papillonavi ruses (all day)
0rganized by Sheila Graham
(gbga69@udcf.gla ac uk)zu John
Doorbar(jdoorbar@nimr mrc ac uk)

Please contact the named
organizers by 15 February
2002 if you wish to participate in
any of these sessions

O Offered papers
and posters

These are welcome for all Group
sessions Please submit t it les and
abstracts to the appropriate
symposium organizer or Group
Convener by the deadline of
I December 2001 See notice
on p 198 for general conditions
forsubmitting posters

O Main Symposium
Staphylococcus

16-17 September
0rganizers:S Foster C. Gemmell
D. Hodgson H Jenkinson t S
Patrick

O Other symposia
r,;, Bacterial
interactions with
extracellular matrix
components

Cells & CellSurfaces Group
:,,' P"1"n,t und
intellectual property
r ights
Education Group
,.,:, Survival at the l imits
of l i fe
Environmental Microbiology
Group
,,,,r Production of
protein
Fermentation & Bioprocessin g
Group
.',, Pathogenic E. coli

throughout the food .
chain
Food & Beverages Group
, Genet ic

suscept ib i l i ty  to
infection
Microbial Infection and Clinical
Microbiology Groups

rli i : $ymposium 1:
Protein traffic and
secret ion in fungi
r i lSymposium 2:
Cold temperature
adaptation
Physiology, Biochemistry &
Molecular Genetics Group
:t:, '  Oral microbiology
Systematics & Evolution Group

0ffered posters are welcome forall
group sessions Please submittitles
and ab$racts to the approprlate
symposium organize(s) or Group
Convener by the deadline of 1 I
May 2002

'liit,i,', 
i,t, i t, "i,,,,;,;;..,.'.:ii' i:

Microbei, metals
and the environment
I nstitute of Technology,
Carlow
26-27 March 2OO2
0rganizers: David Dowling
(dowling@itcarlow ie) & Catherine
0 Reil ly (coreil ly@wit.ie)

(luorum sensing and
signalling in soil
bacteria

Dublin City University
September2OO2
0rganizer: l\ i  ichael 0 Conne
(michael ,oconnel l@dcu ie)

For details of lrish
Branch activities
contact the Convener.
Catherine O'Reilly
(coreilly@wit.ie)

Other
Events
O foint Meeting

i ; i r . i . r , ; :  , : i i , t ' . i ' ! i1 : i : r : . : . i i : t . r , . . . , : i  r . i  :1 . ; ' . ' , " . i , : l ; ,1 ; r ,  i , i l ' l i : j i . . i l . i

SGM ClinicalVirology Group, European Society for ClinicalVirology
and the European Society forVeterinary Virology
The meeting will include a symposium on the latest medicaland veterrnary
aspects of viral zoonoses and intercalated offered papers and posters on
any subject relevant t0 clinical virology or veterinary virology

Wednesday I January
CATHY E R0TH (CSR/WH0, Geneva)
Viral haenorrhagic fewrs ; global update
BRIA[l MAHY (CDC USA)
West Nile Fever in New York
Y0SHI KAWA0KA (Tokyo)
Molecular basis of virulence and hosl specificity of influenza
rAN BR0Wt\l (VLA)
fpinotiology of influenza A viruses in animals and Ihe inplications for
hunan health
0ffered papers
N0RBERT N0\lV0INY (Vienna)
Borna disease virus infection in different animal spr;cies and in human
beings
Thursday 10 January
T0NY F00KS (VLA, Weybridse)
Rabies - glabal situation, disease surveillance and control
N0EL T0RD0 (ln$itut Pa$eur, Paris)
Diversity of lyssaviruses and rabies neuropatltagenesis
MARKUS GIAIIEL (University Hospital Zurich)
N e u ro i nvasi o n of pri o ns
B0B \lVILL (National Creutzfeldt-Jakob Disease Surveillance Unit,
Ed inburgh)
Clinical and epidenialogical features of variant CJD
0ffered papers
Evening: Conferenrc dinner
Friday 11 January
ADRIAltl P|"1ILBEY (Moredun Research Institute, Edinburgh)
loanotic paramyxoviruses of ptenpid bats'Nipah Hendra and Menangle
viruses
ADEEBA KAMARULZAMAN (University of tVlalaya)
Nipah in Malaysia
{)ffered papers
AB 0STERHA[]S (Erasmus University, Rotterdam)
the \SCV Gardner Lecture
Viruses energing from aninal reservoirs
CPD: The meeting has been approved foraccreditation bythe Royal
College of Pathologi$s,
0rganizers: J, Be$(jenny.be$@kcl,ac,uk), N Brink (n,brink@ucl ac uk),
D. Paton (david paton@bbsrc ac uk)& T. Wreghitt (Fax01223242n5)

O International Union of Microbiological
Societies Gongresses

TheWorld of Microbes
See p. 226 for details

\
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Developments in Education Award rcport

Alphabet of Science
I Sue Assinder

Science - i t 's as easy as ABCIThat was the message of
the Alphabet of Science' project held in norih Wales in
March this year. This was a community-based project
co-ordinated by CELTEC (North Wales Training and
Enterpr ise) ,  invo lv ing loca l  schools ,  bus inesses,  the
University of Wales, Bangor and the general public.

The idea was simple. Part icipating schools were assigned
a letter of the alphabet, plus a scienti f ic topic beginning
with thai letter. Their task was to work with 'experts' at the
university to research the topic and to produce material to
decorate a stand to be displayed in Bangor High Street
during National Science Week 2001.

The idea may have been simple, but the logist ics of
organizing an event of this scale were somewhat
overwhelming. Permission was required from ihe County

Counci l ,  the Highways
Authority and the North
Wales Police. Aside from
the obvious jobs of recruit-
ing schools  and organiz ing
the university contacts, r isk
assessments had io be
wr i t ten,  insurance cover
arranged, press coverage
and publici ty organized and
sites for stands negotiated
wi th  loca l  t radespeople .  I
took on the ro le  o f  l ia ison
wi th in  the un ivers i ty  and
had soon gathered a wil l ing
band of  s tudents  eager  to
share the i r  sk i l ls .  Topics
were chosen to be as rele-
vant  as poss ib le  to  the
Nat iona l  Curr icu lum and to
start with the same letter in

both Welsh and Engl ish,
s ince a l l  mater ia l  would
be produced b i l ingual ly .
Some choices were easy
(A is for Atom), whilst
others required a bi i  of
art ist ic l icense (Y is for
Y chromosome!) .  Three
microbiological topics were
included - B for Bacteria,
F for Fungus./Ffwng and
V for  V i rus.  Meanwhi le ,  the
Schools Advisory Service
worked on recruit ing the
schools  and these were
then put  in  touch wi th
an 'expert '  contact at the
univers i ty  whom pupi ls
could email  for advice.

The des ign of  the s iands
requi red carefu l  p lann ing -

they needed to be robust
enough to not fal l  over, yet
l ight  enough to  be wheeled.  The d isp lay par t  had to  be
transparent, but i t  also had to be possible to make i t
secure against vandalism. Fortunately, we had on hand the
expert ise of students at the Further Education College,
Coleg Menai, who were able to turn our amateurish scrib-
bles into professional ly specif ied design drawings, which
were then passed to  a  loca l  eng ineer ing company for
manufacture.

Although the costs of the stands were covered by
CELTEC, addi t iona l  money was needed to  pay for
publici ty material and to give to the schools for production
of the contents. Both the SG M and the British Mycological
Soc ie ty  were generous in  the i r  suppor t  o f  the micro-
b io log ica l  d isp lays.  Other  fund ing came f rom loca l
businesses, the Brit ish Associat ion for the Advancement
of Science (BA) and the Local Education Authority.

The quali ty of the material produced by the schools was
outstanding, with many 3-D models and artefacts, The
mrcrobiological topics were well  represented by excel lent
d isp lays produced by s ix th  formers a t  Coleg Menai ,  and
covered such diverse areas as AIDS, fungal ' fr iends and
foes'and the biotechnological exploitat ion of bacteria.

On Fr iday 16 March ch i ldren represent ing the par t ic i -
pat ing schools  assembled in  Bangor 's  Penrhyn Hal l  for
a ceremony attended by Professor Roy Evans, the
Vice-Chancellor of the University and Mrs Beity Wil l iams
MP Dr  Louise Webb f rom Techniquest ,  Card i f f ,  opened
the event on behalf of the BA, thereby marking the official
launch of National Science Week Wales 2001 . The stands
were then ceremonial ly wheeled to their designated spots
wi th in  and outs ide ihe shops in  Bangor  High St reet ,
where they aroused considerable interest from passers-
by during the fol lowing week,

National Science Week came to an end, but the Alphabet
l ived on. The stands were transported 60 miles down the
coast to form one of the exhibits at the Wrexham
International Science Festival at the North Easi Wales
lnsti tute. The Alphabet proved to be the perfect way of
gu id ing v is i tors  between the major  a t t rac t ions dur ing

ABOVF:
Shoppers browse the Alphabet at
the Bangor Wel l f ie ld Centre

RIGHT:
B is for Bacteria

TOP RIOHT:
Findin0 out about F for Fungi'

I
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the 'Sc ient r i f f ic '  fami ly  day,
which attracted several
thousand visi tors,

Inevitably, the project was
not  wi thout  i ts  prob lems,
High winds and tor rent ia l
ra in  dur ing Nat iona l
Sc ience Week led to  a
need for  running repai rs  to
the s tands and var ious
mopping-up operat ions,  An
u nant ic ipated ch a l le  n  g  e
was the foot -and-mouth
cr is is ,  which h i t  hard in
north Wales and almost
cer ta in ly  reduced the num-
ber  o f  v is i tors .  And the
fact that the launch
clashed with Red Nose Day
d id  no t  he lp  when  i t
came to  get t ing publ ic i ty .
N e v e r t h e l e s s  t h e r e  w a s! , , v , v v v )

posit ive feedback f rom
the publ ic  and teachers  commented on the sat is fact ion
fe l t  by  the ch i ldren in  cont r rbut ing to  a  h igh-prof i le
nat iona l  event .  Overa l l ,  the pro ject  s t rengthened l inks
between loca l  schools ,  shopkeepers  and the un ivers i ty ,
and helped to raise awareness of the many ways in which
science impinges upon everyday l i fe,

Alphabet of Science - Evaluation

Formal  eva luat ion o f  the schools '  input  was carr ied out
v ia  a  ouest ionnai re  sent  wi th in  2  weeks of  the event ,
Responses were genera l ly  pos i t ive ,  A l l  schools  fe l t  that
the ch i ldren had en joyed par t ic ipat ing in  the event  and
had benef i t ted f rom i t .  In  some cases,  schools  had
managed to  incorporate  the work in to  normal  lessons.
For example, the school working on slate researched the
material as part of a history project into the development
of  Bangor  in  the 19th century  and then produced the
mater ia l  dur ing ar t  lessons,  Other  schools  produced
the displays as special projects during lunch hours.

It  proved to be more dif f icult  than expected to persuade
schools io part icipate, part icularly i f  they could not see a
d i rect  l ink  in to  a  top ic  on the Nat iona l  Curr icu lum.  A l l
o f  the microb io log ica l  exh ib i ts  were produced by s ix th
formers a t  the loca l  Col lege of  Fur ther  Educat ion,
probably  a  re f lec t ion o f  the lack o f  microb io logy in  the
syl labus for the lower Keystages. With hindsight, i t  might
have been better to al low the schools to choose the
top ics ,  but  th is  would  have made i t  d i f f icu l t  to  get  fu l l
coverage of the alphabet and to get a balance across the
different areas of the physical and biological sciences.

Recrurt ing students from the University to part icipaie
in the event was easy and I was overwhelmed with
vo lunteers .  I  soughi  in formal  feedback f rom a l l  s tudents
who had made contact  w i th  a  school  and they a l l  found
i t  to  be a pos i t ive  exper ience.  Disappoin t ing ly ,  not  a l l
schools wanted the help that was offered and some did
not  respond when contacted by the s tudents .  Th is  is
an issue which would need to be addressed i f  olannino a
similar event,

I t  was the original intention
that students from Coleg
Menai  would  in terv iew
members o f  the publ ic  as
par t  o f  the i r  Key Sk i l ls
work. However, activities at
the Col lege were ser ious ly
disrupted by the foot-and-
mouth cr is is  and i t  was
fe l t  that  th is  would  not
be appropr ia te .  A l though
formal feedback was not
sought, regular visi ts to the
event  through the week
showed signif icant interest
f rom the genera l  pub l ic  in
Bangor .  The s tands then
had exoosure to several
thousand v is i tors  a t  the
Wrexham Science Festival,
There was substantial local
press interest, part icularly
of the launch event,

O Sue.Assinder is
Education Secretary of
th e Britis h Mycol og ica I
Society and Senior
Lecturer in Molecular
Genetics atthe
University of Wales,
Bangorn UK.
Te[.01248382604
email s.j.assinder@
bangor,ac,uk

Scienceand
Engineering
Ambassadors

The Sc ience and Engineer ing Ambassadors  Scheme
(SEAS) was announced in  Ju ly  2001.  l ts  ob ject ive is
to be able to offer ambassadors to schools and bring
young people  together  wi th  ro le  models  work ing in
science, technology, engineering and maths, so that they
are encouraged to  cons ider  a  career  in  these areas,
This  scheme is  an outcome of  the 2000 government
White Paper Excellence and Opportunity.The Department
for Trade and Industry and Department for Education
and Sk i l ls  are  fund ing the pro ject .  SEAS wishes to  bu i ld
on,  s t rengthen and enhance ex is t ing in i t ia t ives,  l t  w i l l
do this by providing support,  guidance and matchmaking
services to schools, businesses and other orqanizations
wishing io take part,

I How you can help

Members of the Education Group of the UK Life Sciences
Committee, including SGM, have decided to produce, as
its Year of Science activity, a database of scientists willing
to  work  wr th  schools  and co l leges.  Th is  database wi l l
be par t  o f  the SEAS which is  to  be launched in  January
2002. l t  wi l l  be accessible to education providers on
the web (wvuw.Biology4all.com) or information willbe
distr ibuted to schools on request,

l f  you wish to  be inc luded on the database p lease
complete the questionnaire Communicating Scrence to
Schoolswhich can be downloaded from the SGM websiie
(www.sgm.ac.uk/education). lt should be returned
to me at SGM HO.

O DarielBurdass
SG M Ed u cati on Proj ects Ad m i n istrato r
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Schools Membership
c o s t s o n l v S l 0 a
year. Forihis, a
named teacher
representative will
receive Microbiology
Todayeach quarter,
advance notification
and copies of new
microbiology
teaching resources
and discounied fees
for attendance on
SG M t ra in ing
courses an0
workshoos,
Application forms are
avai lable on the
membership page of
the SG M website
(wvuw.sgm.ac.uk),

SG M has recently ini t iated a new category of
membersh ip  for  schools .  A l though th is  does not
off icial ly take effect u nti I Jan u a ry 2002,we are
del ighted to  repor t  that  a t  the t ime of  go ing to  press
(September) over 1 00 U K schools have already
s igned up.  A b ig  welcome to  them a l l ,  They wi l l  rece ive
this issue oI MicrobtologyTodaywith our compliments
and we hope they f ind lots of interest to read,

ffiffi Pd; $tril\d$##s tm sctfu*m$s
Although the Society has only. lust started to offer
membersh ip  to  schools ,  we have a good t rack record
of  suppor t ing microb io logy teaching at  a l l  Key Stages.
Many resources are avai lable either f  ree or at low cost
and we also offer advice and training. We are regular
attendees at events such as the ASE Annual Meeting,

The Education activi t ies are administered by
Dariel Burdass, a microbiology graduate who
also has a PGCE and has taught  in  both pr imary
and secondary  schools .  She is  suppor ted by o ther
members of the External Relat ions Off ice team who
lend a hand when required and reports to the External
Relat ions Manager, Janet Hurst, and the Counci l
Education Officer, Liz Sockett, both of whom have
extens ive exper ience in  ra isrng the prof  i le  o f
microb io logy to  schools  and the publ ic .

#l: th* hqr*h
The SG M careers and education oaces are at
www'sgm,ac,uk

The database of microbiology teaching resources,
which records the extensive col lect ion of material
we ho ld  in  the o f f  ice ,  is  a lso ava i lab le  on the
Schoolscience webs ite (www.schoolscience.
co.uk),

The database is  searchable  by keywords.  l t  is  updated
monthly.

F.$, - r 1u11 ; r :tili"i; r n-s i il *i H ; g { * r +  s r M i u ; E J s s

A new website devoted to microbiology education
is  under  development .  Watch th is  space for  f  ur ther
NCWS.

f*

tffiffu$$.*#$
We are happy to answer questions on any aspect of
microbiology teaching and have a panel of experts to
ca l lon when requi red,

e m ai I education @sgm,ac.uk

ffims* a"rr*ms
ffi Posters (allfree):

World of Microbes;
Microbes and Food
(set of three);

Microbes and the
Environment
(set of two),

S Factsheets (free)
cover a wide variety of
t n n i n c  i n n l r  r d i n n  q a { ^ { ' ,r u  P  r L s !  i l  r L r u  u  i l  r 9  ) d  r u  L y ,

sa fe  m ic ro -o rgan isms
{n r  schno ls  n rac t i ca l
i nves t ina t ions  r - r  r l tU re| , u t  v e I

maintenance, etc. Al l
are avai lable on the
website.

S Primary Pack-The
World of Microbes:a
new set of booklets and
a nnster  for  KS?.  in
suppor t  o f  NC Uni t  68,
515.00 inc, p&p.

@ Careers posters and
leaflets (free),

2BlNOV01
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Trm$r:*rtg ffi*acrsms
One-day basic practical microbiology training courses
for teachers  and technic ians are be inq he ld  a tvenues
around the couniry.
S11  &12Oc tobe r200 ' l  Un i ve rs i t yo f  Read ing

(f ullv booked) ffi ffimnis$ ffirun*mss

The one-day workshop, sponsored joint ly by the
Society for General Microbiology, The Biochemical
Society and Glasgow Universityr was aimed at
suppor t ing Advanced Higher  B io logy teaching and
u pdati  n g teachers' own knowledge. The prog ram me
inc luded two pract ica l  sess ions,  one on iso la t ion and
observation of Rhizobtum, a nitrogen-f ixing bacterium,
and the other on the structure and digestibi l i ty of
carbohydrates. There were also two talks on the
Human Genome Project and an update on bacterial
resistance to antibiot ics del ivered by SG M member
Professor Tim Mitcherr.

John Gra inger ,  Chai rman
of  the Microb io logy in
Schools Advisory
Commit tee (MISAC), led
the microbiology practical
sess ion.  He
demonstrated howto
locate root nodules on
both clover and other
leguminous p lants  before
washing,  s ter i l l z ing and
crush ing some of  the
Rhizobium'containing
nodules.  A sample o f  the
contents was then
inoculated onto an agar
cu l ture  medium that
inc luded a source of  f ixed
nitrogen, The plates were
sealed so that they could
be taken away and
incubated at school,

A second sample was taken, stained and examined
under the microscope, One student was fortunate to
observe the'bacteroid' in i ts Y-shaped form, This
created much excitement as in his 30+ years of
teach ing John Gra inger  had on ly  seen th is  form in
text books.

Feedback from the teachers was verv posit ive and
they found the day extremely informative, As one
reported about the microbiology practical,  ' i t  was
simple to do, gave good results, was specif ic to the
Scottish curriculum and could be used with students)
The teachers were keen to attend any future activi t ies.

A copy of the protocol for the Rhizobrum investigation
is avai lable from the External Relat ions Off ice of the
SG M (email education@sgm.ac,uk).

Fmst-T ffi Msmrmfu $m$*mw mrtd
ffi $ mm$'x m m $stx.y Wmr$qsh m p fm n Ymm*fu m rs
F Junlm Xffi#"$, ffi$mxgmw*r #x:iw**.*F{gs

& 6 November 2001

# 1 February2OO2
@ 8 February 2OQ2

S 2 July 2OO2

ffi Summer Term
(date tbc)

Sir  John Deane 's  Col lege,
Nor thwich,  Cheshi re
(fully booked)
At-Bristol

Woodlands Centre,
Chorley, Lancashire
Insti tute of Education,
London
I nst i tute of Education,
University of Warwick

The cost is S25,00 per head, A grant towards cover
costs is available, Places are fi l l ing quickly on a first
come, first served basrs,

$ummmr $*hmm$, $$*Tffi #rx$y trffiffitr
SGM wil l  be running a Post-16 Microbiology Summer
Sch o o I inthe School of Food Biosciences, U n ivers i tv
of  Reading
The main obiective of this summer school is to raise
levels of knowledge and confidence in the teaching of
microbiology, The programme has been careful ly
designed to ref lect the content of post- 1 6 examining
bodies'specif icat ions, but aims to go beyond the basics
by covering the latest research f indings in each topic.
The summerschool  a lso a ims to  put  microb io logy in to  a
wider educational perspective and wil l  show how it
can be used to teach other issues, such as bioethics,
science com m u nication and ed ucational research.
The target audience wil l  be teachers and technicians
of  post -  i  6  b io logy and the course wi l l  be compulsor i ly
res ident ia l ,  Fur ther  deta i ls  wi l l  be ava i lab le  in  the near
f uture on the SG M website.

ffi muu*$mp$ng m:$m*"mh**$*gp g:nm*€$mm$s
One of the frustrat ing aspects of developing schools
microbiology activi t ies atthe SGM is thatwe are based
in an office, We can create posters and paper resourcesj
but we have no lab in which to test practical ideas. Al l
this has changed, thanks to a special grant from SG M
Counci l , In  August  Helen Nankerv is  was appoin ted as
research assistantto work rn Education Off icer Liz
Sockett's laborato ry at Notti n g h am U n ive rs ity,
specif ical ly to develop new m icrobiology i  nvestigations,
These wil l  be aimed primari ly at the post- 1 6 level where
there are many options to study microbiology and
bioiechnology, but few practicals to choose from, She
wil l  also be working up other ideas for dif ferent age
groups. Al l  of the protocols wil l  be thoroughly tr ial led in
schools before being published. The activi t ies wil l  be
posted on the SG M website as they become avai lable.
Helen graduated this year in microbiologyfrom the
University of Leeds and we hope ihat she enjoys her
excit ing new job.

ABOVE:
John Grainger helping teachers
wlth the Rhizobiun practical in
Glasgow,

FAR LEFT (UPPIR):
Ar SGI\/ teachers worksnop tsi 5y
iohn Scho l la r  o f  NCBt

FAR LEFT (L0WER):
Dariel Burdass (SGM tducation
Projects Administrator; right) and
John Grainger (MISAC Chairmant
left)on the SGM/[/ISAC stand at
the ASt Annual  Meet ing.

PHOTOS SG[/
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Tracey Duncombe
caught up with some
of the Promega Prize
contestants atthe
Society dinner (over a
few gldsses of wine)
to f ind outtheirviews
on the competit ion
and whattheyfelt
about career
opportunit ies for
PhDs in the U K
and abroad,

O lf you have any
stories or news for
publ icat ion in
Gradl ine, or i f  you
would l ike to see

ffiffiffiffiffiffi

ffiw"{FtrEtsffiffi Ww$mw

On 1 1 September, atthe University of EastAnglia,
1 O postgraduate students faced a panel of judges in
the SG M quali fying round of the Promega Prize.
Although we say this every year, i t  was truly amazing
to see the very high standard of presentations, which
would be envied by any academic, In recognit ion of
this excel lence the SG M decided to present each
final ist with a cheque for S25.

The two SG M heat winners were Fionnuala
McAleesefrom Trinity College Dublin with her
presentation The loss of clumping factor B fibrinogen
binding activity by Staphylococcus aureus involves
cessation of transcription and cleavage by metallo-
proteaseand Rut Garballido'Lopez of Oxford
University with a talk on The bacterial cytoskeleton: ceil
shaoe determination in Bacillus subtilis. Both received
cheques for S20O and now go forward to compete in
the Young Life Scientist of the Yearfinal next year,
' lwas ouite overawed atthe standard of thetalks,
Everyone was veryconfident and the presentations
were allfantastic, I think everyone was pretty nervous
beforehand and we al l  had a bit  of trouble sett ing up,We
got on real lywell ;  nothing l ike a bitof computertrouble
to bring people togetherl said Fionnuala,

According to Karen Keith of lmperial College, London,
'When I heard that I  was nominated forthe competit ion I
couldn't  bel ieve i t ,  I  was only 6 months into my PhD and
had very few results. Speaking at U EA was an excellent
opportunity and i t  wi l l  stand me in good stead for f  uture
talks, l t 's something worthwhile to have on my CV too,
especially as more and more people are now aware of
the competit ion, Also, the opportunity to win money is
certainly enough to catch the attention of any studentl'

Sarah Cassidy of Kings College London said, As I was
talking f i rst i t  was quite a rel ief to get i t  over with, but I
felt  gui l ty during the coffee break as I had done my bit
andlhose st i l l  left  to talk were looking neryous. Once
the talks were ovel everyone seemed more relaxed
and I think everyone enjoyed the Society Dinner without
even giving asecond thoughttothe competit ion,
especial ly in the l ight of the terrorist attacks, which
seemed to put everything into perspectiveJ

Joo Wook Ahn of University College London
emphasized, ' l t 's very importantto give lots of talks
because i t  is one of the main ways of communicating
your work to a larger audience than just to your specif ic
peers, Gauging a presentation to the audience al lows
you to practise important ski l ls, which come in very
usefulwhen you're down the pub and someone asks
'what do you do?'

And in the future?
As far as the situation for PhD career opportunities
in lreland is concerned there are plenty of postdoc
positions available, However, there is a bit of a
bottleneck if you wantto continue in academiaas only

Karen said, ' l  seriously doubtthat I  wi l l  stay in academia
when I complete my PhD, Working on short-term
contracts for low wages doesn't  real ly appealthat much,
l 'd love to work abroad and could certainly see myself
working for a large pharmaceutical companyl

Wook had strong views.' l 'd l ike to work in a lab outside
the U K, probably in Europe, not because of lack of jobs
here, just awish to spread mywings. However, i t 's real ly
being reinforced in my mind thatihe practicalaspects
of a career in academia can real ly suck, I  don't  want to
be too pessimist ic, but i t  does seem that you don't  get
rewarded for performing what I  regard as avaluable
role in society, Some f r iends of mine who left  university
and started jobs, for example as engineers or
journal ists, are being paid close to 930K at this stage
with secure long-term prospectsl

Karen Jol ly of Leeds University fol lowed on saying,
'Science research appears to be so much faster and
betterfunded in Americathat I  have been considering
going out there for a postdoc. However, the lack of job
security and dif f iculty in returning fol lowing a career
break, whilst not immediate problems, definitely make
me wonder about pursuing other options. Also, as
Wook pointed out, academic careers are unl ikelyto
provide much f inancial recompense forthe hours of
hard graft put in, plus within any given area of science
the numberof olaces which special ize are l imited and i f
you are part of a couple, i t  can be dif f icult to reconci le the
locations which are suitable with the other person's jobJ

A continental perspective was provided by Erik Gimpel
of Cambridge University. 'The situation in France is
far worse than in the U K and lreland. Most French
scientists have to complete two orthree postdocs
abroad before they can hope to get a position of any
value in France (but at least once they get such a
position, it is a long-term contract), Pay is also not
part icularly high in France, but research posit ions have
a much higher social value than they do in the U K. You
may not earn as much as bankers or lawyers, butyou
are considered as their equals, i f  not betterl

Erik continued,'Switzerland is avery dif ferent kett le
of f  ish, A PhD salary in Switzerland is higher than that of
an experienced postdoc in the U K and tenure posit ions
have salaries equivalent to industry, However, these
opportunit ies are highly sought af ier because they are
few in number. Also, i t  is expensive to l ive in Switzerland
and you can expect your salary to be reduced by about
200/oin realterms due to the increased cost of living. But
you would st i l l  be signif icantly better off  than in the UKI

An encouraging point of view (for microbiology in the
UK) was provided byAnne McKie of CPHL, London,
who said, ' l  feel that there are good career opportunit ies
for me in this country and I have no real desire to work
abroad, I  currently l ive in London so I shouldn't  have a
problem f inding a job, whether I  decide to stay within
PHLS or make a move into industry'

Annie Tan of the University of Newcastle shared the
same opinion. After my PhD, I 'd l ike a postdoc posit ion
in the U K, although I haven't decided wheiher this
should be in industry or academia. One day I plan to
return to my home country to cultivate new scientif ic
minds in academial

any tOpiCS featU red, I,.u,.?ot six lectureships become available everyyear.

ptd"'" contact, i Hinry.1j;fjlrttly$;ffif 5l,XXy.]?, out R&D;
Tracey Duncombe_ ] [;.;rl;;;riu.irnng (though apparenuythis is arl
at pa@Sgm.ac.uk ] chan g i n g at the moirent)l'ioteb'Fion n u"ata'
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Student Membership
Student  Membersh ip  o f  SG M is  ava i lab le  to
postgraduate students worldwide who have no taxable
income. For an annual subscript ion of only S20.00
(US$35.00) Student Members can take advantage of
benef i ts such as f ree registrat ion at Society meetings
and the purchase of SG M publications at greatly
d iscounted pr ices. In  addi t ion,  Student  Members who
are resident and registered for a higher degree in any
European Union country may apply for awards f rom
the President 's Fund and Postqraduate Conference
grants (see p, 1 96 for detai ls) i l , t-r i . t . .r  provide f inancial
assistance for attendance at scienti f ic meetinqs,

Undergraduate Mem bership
Undergraduate Membersh ip  is  open to  s tudents
resident and registered for a f irst degree in the U K or
Republ ic  o f  l re land.  For the barga in  subscr ip t ion o f
S 1 0,00 Undergraduate Members receive Microbiology
Tod ay and may attend SG M meeti ngs without
payment of a registrat ion fee. Careers advice is also
f reely avai lable. However, U nderg rad uate Mem bers
are not el igible for travel or conference grants.

Life Science Careers 2001
3 November 2001 University of Bristol

17 November 2001 University of Newcastle

1 December2001 UniversityofWestminster,
London

These al l-dav conferences are for l i fe science
undergradudte (graduating in 2OO2or 2003) and
postgraduate students. Each conference includes a
range of  ta lks  on careerchoices and fur ther t ra in ing,
an exh ib i t ion and a CV c l in ic ,  Fu l l  deta i ls  and a book ing
form were publ ished in  the August  issue of
MicrobiologyToday. Don't miss the chance to attend
the nearest event to your inst i tut ion - f  urther
information and a booking form are avai lable on the
we b : www.sgm.ac.uk/meetings.htm

Sponsored by Science NextWave

Organized by members of the UKLSC

.,.,--SirS,.-1. 1,!$, : .-

I J  K  LSC
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From genetics to journalism
ffi Dear Soapbox
When I was awet-behind-the-ears first-year PhD
student lwas real ly passionate aboutthe importance of
communicating science to an increasingly suspicious
lay-public. Coming from afamily almost entirely
composed of arts graduates and literateurs who were at
once interested, and yet completely baff led by what I
had chosen to do,lwas alreadywell-versed in explaining
biologicalterms to people who thoughtthat DNAwas a
kind of perfume. When I went into research I saw it as a
challenge to try and prevent my f riends having to stare
em barressedly into thei r pints whenever they were
brave enough to ask what I was studying (though, I admit
' functional genomics of yeast 'must be one of the most
successful conversation-sioppers l've ever come across).

However, overthe last3years I have become increasingly
disi l lusioned by the way that science is reported in the
non-special ist press, in that veryfrequently only science
that is perceived as being 'of interest'to the public is
actually written about or published. In fact, on a recent
BBSRC workshop we were told that in an average
broadsheet newspaper, when science is generally
competing forspace with some pressing world issue,
the Editor would only include your art icle i f  he or she
deems it of sufficienily broad appeal. In fact, a scientist
who was lucky enough to get a mediafel lowship with
the BBC was told the role of the science iournal istwas
to entertain and notto educate,

While I  can see thatthis al l  makes some kind of sense
(the importance of drawing people towards science,
igniting their interest so that they are encouraged to
look further into i t  and so on) |  also feelthatthe public, or
those that are suff iciently'interestedi gain a very
skewed perception of what actually goes on in research.
Microbiology and molecular biology seem most often to
compete for and lose column space to behavioural
studies, psychology and zoology - f  ields which people
are perceived as being better able to relate to.

My argument is that surely the true ski l l  of the science
journal ist should l ie in the abi l i ty to write (or speak)
interestingly and engagingly about any science (and I
truly think this is possiblel),  especial ly f  ields that are
conceptual ly more chal lenging or marginal,  Surely
otherwise the public wi l l  ul t imately become increasingly
removed from them.

I remember as an undergraduate being inspired by
Mark ftashne's A Genetic Swifch, ltwas oerhaos the
f irst science that I had read that was as page-turning as
fiction and yet itwas describing the complex regulatory
circuitry of a phage. Extrapolating from lambdato E. coli
and otherfamiliar undergrad stalwarts, I became
fascinated by how amazingly intricate these organisms
were, to the extent that they became transformed from
the pathogenic germs of 'domestos'adverts to almost
( i f  you wil l  forgive the jou rnal ist ic anth ropomorph ism)
individual 'peopleiThis is how I wish microbiology could
be porlrayed in the news, were it only given the chance.

W.less 4ll e n, I n st it ute of B i o I o g i ca I S ci enceg
U n ive rsity of Wa I es, Abe rystwyt h, U K

Whetheryou're an
undergrad ora
postgrad the SG M
wants to hearfrom
you, Anything goes
as long as it's relevant
to microbiology.

Win S25 forthe
best letter published
in Microbiology
Today.Send your
contributions to
soapbox@sgm.
aG.uk

SG M reserves the
rightto edit letters
priorto publication,
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Over 250
postgraduate
students attended
a meeting of the
Postgraduate
Lifescience
Universit ies in
Scotland (PLUS) at
the University of
Glasgow, 1 7
September, to
discuss a broad
range of issues
affecting both
science and society.
Tracey Duncombe
reports.

TOP RIGHT:
A new slant on Bioethics? Prof Neil
Gow (Aberdeen) chairs and starts
the morning session giv ing an
outline of PLUS and its activities.

BELOW:
[tlen in suits at the entrance to the
Boyd 0rr Building where the lectures
took place. Left to right.Prof Willie
Russell (St Andrews), Prof Tony
Trewavas (Edinburgh) Prof. John
Coggins (Glasgow) Prof Sordon
Graham (Aberdeen), Sir Kenneth
Calman (Durham) Dr Austin Smith
(Edinburgh) (not shown Dr [llark
[/atfield of RDS),

PHOiOS COURTESY UNIVERSITY OF
GLASGOW

ffifuWffi
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Science in
Society
The event, which was
co-sponsored bythe
SG M, hosted several
soeakers of national
prominence,  inc lud ing Si r
Kenneth Calman, Vice
Chancellor of the U niversity of Durham, former
Chief Medical Off icer at the Department of Health
and recentlyco-opted memberof the Nuff ield Counci l
on Bioethics, Sir Kenneth emphasized the importance
of engaging in debate with members of the public
instead of the out-dated approach of talking at people
as a means of increasing understanding on both
sides. He also raised the possibi l i ty of a code of ethics
for scientists, which could have paral lels with the
Hippocratic oath taken by physicians, as awayto
increase public confidence in scientists carrying
out research,

The oroblems of how scientists should tackle publ ic
fears and uncertaint ies, and how these fears can be
capital ized upon by certain environmental and animal
r ights pressure groups, also featured heavi ly in two
separate presentations on G M crops and animals in
researcn.

Prof Trewavas of the University of Edinburgh
explained how the precautionary principle is being
exploited by Greenpeace in their campaign for a_
oermanent and complete ban on the release of G MOs
to the environment, irrespective of f  urther scienti f ic
research or improved procedures with regards to
safety, There is no question that developing countr ies
face increasing dif f icult ies to produce enough food to
feed thei r ever-g rowi n g popu lat ion, or that the amou nt
of land for agricultural use cannot increase at the
same rate. Prof Trewavassaid that although the Green
revolut ion increased crop yields successf ul ly in the
late 20th century through the application of fert i l izers,

pesticides and the development of dwarf crop
variet ies, new technologies are now needed to gain
f urther improvements i f  people around the world are to
be adequately fed in the future, But by opposing
testing Prof Trewavas argues that Greenpeace are
denying a solut ion to a problem where the benefi ts
could far outweigh any possible r isks,

Dr Mark Matf ield of the Research Defence Society
gave a dramatic example of how animal experiments
have saved the l ives of over 22 mil l ion people with type
I  d iabetes s ince 1 922,  Th is  f igure,  he sa id ,  is  b igger
than the entire populat ion that has ever l ived in
Scotland. Dr Matf ield pointed outthe results of a
recent  MORI oo l lwhich ind icated that  most  members
of the oublic wi l l  accept the need for researcn on
animals in the case of l i fe-threatening diseases, such
as canceI  a l though the i r  main concern is  for the
welfare of the animals, The perception of cruelty to
laboratory  an imals  amongst the publ ic  is  one which
needs to be addressed, Dr Matf ield said that one of the
best wavs to reassure the public that animals are well-
cared for is to let them look around animal houses and
laboratories. Simply by talking to the technicians who
care forthe animals assuaged many of the anxiet ies of
those who had visi ted,

Other tooics addressed included :

WThe importance of the RoyalSociet ies, professional
bodies and the need for scientists to be more
interested in ool i t ics
ProfessorWillie Russell (University of St Andrews)

W The essentials of stem cel l  technology and the need
to use pre-implantat ion embryos
Dr Austin Smith (Director, Centre for Genome
Rese arch, U n ive rs ity of Ed i n b u rg h)

WThe commercial izat ion of science
Professor John Coggins (University of Glasgow)

ff i  Science and rel igion
Professor Rick Randall (Universitv of St Andrews)

PLUS aims to be the forum for postgraduate training
and education in allbiologica[ bbmedbaland rehted
life sciences in research-led universities in Scotland.
Details of PLUS events can be found on the web at
h tt p : / lwuvw, p I u s, a c. u k /
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Microbiology Today
Editor MerielJones
takes a look at some
papers in current
issues of the
Society's journals
which highl ight new
and excit ing
developments in
microbiological
researcn,

BELOW:
Annexin  V-Pl  s ta in ing of
Saccharomyces ce revt st ae
exponent ia l ly  growing ce l ls
exposed to 20 mM (upper) or 1 20
mM ( lower)acet ic  ac id  for  200
min Ihe ce l l  in  the top panel  is
stained only in green by annexin V,
but  not  in  red ind icat ing that  i t  i s
in an early stage of apoptosis 0n
the cont rary  the ce l ls  in  the lower
panel  are s ta ined both green and
red ind icat ing that  they are in
advanced apoptos is  or  in  necros is
P||OTO COURTESY fuI C0RTE REAL
BRAGA, PORTUGAL
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Dying cells have become one of the most exciting topics
in biology in the last decade, Once researchers realized that
the highpoint in the life of some cells was to die atexactlythe
right moment, they saw many phenomena with new eyes,
The cells between the fingers in a human embryo have to
die, neatly and on time, to form a hand, and plant cells
surrounding one infected by a bacterial disease die to
preventthe disease spreading, The way in which these cells
die is so characteristicthatthe phenomenon is called
programmed celldeath.

In hindsight, the value to mult icel lular organisms of cel ls
dying to sculptthe shape of an embryo, orto confine a
pathogen, is obvious. For a single-celled organism,
programmed suicide seems much less appealing. However,
the sacrifice of some individuals might be advantageous to
the rest of a unicellular population, if, for example, it stopped
the spread of avirus. Nevertheless, the ideathat everyone's
favouriteyeast, Saccharomyces cerevisrae,opts to die in
particu lar ci rcu mstances, is sti | | controversial' Althou gh
some researchers have recorded the characteristic signs of
an organized death in yeastgells experiencing oxygen
stress, noteveryone is convinced.

Researchers from the Universidade do Minho and
Instituto de Biologia Moleculare Celular in Portugal have
now reported their studies into the death of S. cerevisiaein
dilute acetic acid, because this also has the hallmarks of
programmed cell death. Yeast is very familiar with acetic
acid, because it is a normal end product of its alcoholic
fermentation. The exact amount of the acid is crucial' Yeast
cells certainly die when the concentration is above 80 mM,
but in a messywaythat has nothing to do with programmed
cell death. However, at 40 mM, death happens in avery
differentway. Each cell's chromosome condenses and is
then chopped into neat pieces as the cell's membrane subtly
rearranges, in the type of events typical of programmed cell
death i n an i mal cel ls. As extra support, the researchers
found that adding a chemical that prevents yeast making
new proteins delayed death, implying that new protetns have
to be made to carryout the neat, but lethal, process' This
adds to the emerging picture of how even a unicellular
yeastcan organize its own death.

Ludovico, P., Sousa, MJ., Silva' M.T., Leao, C. & Corte-Real, M.

(20O1). Sarcharornyces caeuisiae commits to a programmed cell death

process in response to acetic acid. Microbiology I47 ,2409-2415 -

ffiwwmk$wwffi Mwwwx &fuw wwffiffi
Although the yeast Sacch aromyces cerevisiaebenefits the
human race by making both bread and beer possible, other
fungiwith asingle-celled life style are much less benign. One
of them is Candidaglabrat4anopporlunistic pathogen that is
now the second most common cause of systemic candidosis.
It infects peoplewho are already illand makes adifficult
situation much worse.The patients often die, padly because
there is no real ly effective treatme nt. C. g I ab ratas h ru gs off
mostantifungaldrugs.The hunt istherefore on for new
compounds thatwill be lethalto this fungal pathogen.

One obvious target is the yeast's cell wall. This very
dynamic structure surrounds each cell, and as well as being
responsible for its shape, it mediates interactions with the
environment, including any unfortunate human host.
Features of the waythe wall is synthesized and re-modelled
are unique tofungi, and researchers hope thattheycan use
this to design more effective antifungal drugs, or at least
better diagnostictests so thatthere is moretimefor
doctors io act against infections,

S. cerevisiaecell walls contain a protein called Gas 1 ,
which is essentialfor maintaining the correct levels of sugar
polymers in the cell wall. Without it, the cells lose their normal
spherical shape. S. cerevisiae,in fact, contains five genes
capable of producing a protein very similarto Gas 1 , but only
one of them actually works. Candida albicans,theyeast that
most commonly causes candidosis, has only two genes to
produce this sort of protein, but both can work, depending
on the level of acidity around the cells.

Fritz Muhlschlegel, who has recently moved to the
University of Kent at Canterburyfrom Wurzburg University,
and his col leagues in Germany and lmperial College in
London, wondered which system was used in C. glabrata.
They looked for DNA sequences in this yeastthatclosely
matched the GASgenes of the other yeasts, and found
three,Two of them, which theycalled CgGAS- 1 and
CgGAS-2,were used to produce proteins allthe time, and
in allthe environments thatthe researchers tested, The
third gene did not appearto work.

The researchers desig ned experi ments to d iscover
what happened if these two genes stopped working, either
individually or both together, When they removed only one,
the appearance of theyeastcells changed.They grew more
slowly and stucktogether. However,try as they might, the
researchers could not knock out both of the genes, They
never obtained living cells from experiments designed to
makethis happen.Theythinkthata lack of both these genes
is lethal and wanttotestthis idea in more complicated
experiments designed sothateach gene can be switched
on oroff atwill bythe researchers,lf these proteins doturn
out to be essential for survival of this pathogen, they may
be good targets for new antifungal drugs.
'Weig, 

M., Haynes, K., Rogers, T.R., Kurzai, O., Frosch, M. &

Mtihlschlegel, F.A. (2001). AGAS-likegene family in the

pathogenic fu ngus C an di da gla brat a. M i cro b i o I o gy I47, 2007 -207 9 .
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Wry@ryrytury$WWpwffWffiffiwneurotransmission and
sleep patterns. However, the
normalfunction of PrPc in
FDCs is notobvious. One
suggestion is that it helps
protectthem from oxidative
damage during their long
lives, The normalwork of
FDCs is as partof the system
that detects and destroys
any foreign molecules within
an animal. Once invaders
have been identified, by
becoming attached to
antibodies or other proteins,
they can be trapped on the
surface of FDCs, This is
importantforthe
developmentof astrong
antibody response to the
invaders. Recentwork
strong ly sug gests that the
abilityof FDCstotrap
foreign molecules is
hijacked byTSEs.

When aTSE infection
has spread to the central
neryous system it may be
too lateto reversethe
neu rodegen erative effects,
Howeve r, treatments th at
interfere with the early
stages of infection can
sig n ificantly i mpai r the
spread of the disease to
nervous tissue. With the
accumulating information on
the importance of FDCs in
the amplification of PrPS.,
researchers are natu rally
thinking of treatments
involving this early stage,
One vulnerable point is the
maturation of the FDCs,
which is dependenton a
seriesof signalsfrom B
lymphocytes. These are
essential for maturation of
FDCs and animals without
B lymphocytes are
particu larly resistant to
scrapie, Taking this to even
g reater detai l, researchers
showed that lack of one
particular signal molecule
sentfrom B lymphocytes to
FDCs is enough to make an
an imal resistant. In another
experi ment, the researchers
blocked a d ifferent signal
from the B lymphocytes,

which resulted in the
tem porary disappearance
of all FDCs from the
animal for at ime, and this
simultaneously also reduced
the animal's susceptibility
to scrapie.

There remains the one final
step in anyTSE infection,
which is when i t  begins to
affect the brar n, Th is rel ies
on the PrPSc moving on

from the lymphoid tissues
to nerves, butthe way in
which this happens is only
now being determined
Althou g h researchers have
made considerable progress
in understanding this
drstressing disease, it retarns
many of its secrets.

Mabbott, N.A. & Bruce, M.E.
(2001). The immunobiology of
TSE diseases.,/ G en Viro I 82,
2307-2318.

One of the many puzzles
about mad cow disease
(BSE) is exactly how an
animalcatches it. Even
though a similar disease
of sheep, called scraple,
has been around for
centuries, the way in which
it istransmitted is equally
unknown.A major
component of the agent that
causes BSE, scrapie and
several other degenerative
diseases of the brain,
collectively called
transmissi ble spong iform
encephalopath ies (TSEs),
appears to be an abnormal
form of a host protein called
PrPc, lt is found in all animals,
and an abnormalversion
(PrPs.; seems responsible
forTSEs, bysubverting
PrPc intothe lethal PrPsc
form, Consumption ot
contaminated feed was
almost certain ly the way that
it entered the cows' bodies,
but how did i t then manage
to cause fatal changes i n
their brains?After all, every
mouthfulthatwe eat is laden
with bacteria, vi ruses, f ung i
and protozoa, notto mention
the complex chemicals in
plants.Although most
are harmless, there are
sophisticated systems to
eliminate anythreats, One of
these isthe immune system,
which identifies and destroys
anything foreign within the
body. Neil Mabbott and Moira
Bruce atihe Institute for
Animal Health in Edinburgh
have been reviewing how
much we know aboutthe
waythat TSEs slip pastthe
immune system.

The keyseemsto lie
within the lymphoid tissues.
These collect and filterfluid
containing a mixture of cells
and dissolved solutes that
accumulate within all the
tissues of the body, Manyof
these cells play a part in the
immune system in complex
interactions that result in the

destruction of foreign
materials, Pinning down the
exact role for each cell-type
in TSE disease can therefore
be difficult.Afurther
complication is that all TSEs
do notseem totakethe
same routefrom gutto brain,
with some studies giving
di rectly contradictory results,
The reviewers think that
although this can sometimes
be explained by differences
in the waythe experiments
were carried out,there is also
good evidence of real
differences between
d ifferent TSE d iseases, and
also differentstrains of the
same TSE, For example, the
lym phoid tissues associated
with the gut are the first
place that PrPS. appears in
animals infected with
scrapie, but in BSE it seems
confined to nervous tissue.

One particulartype of lymph
cell, called the follicular
dendritic cell (FDC), turns
outto contain high levels of
the normal PrPc protein, and
so researchers have
suspected thatthis might be
where the abnormalform is
generated, FDCs makean
ideal site for multiplication of
PrPS. becausetheyare
long-l ived cel ls containing a
high level of PrPc that are
specialized to trap and retain
molecules on their sudace.
Afurlher indication of the
crucial role of FDCs comes
from experiments with mice
able to, or unable to,
synthesize PrPc on their
FDCs, In these experiments,
scrapie only accumulated in
the spleen if the FDCs
expressed PrPc on their
surface. Scrapie did not
accumulate in the spleens
of mice in which PrPc was
expressed on lym phocytes
atone.

The onlyothercells with lots
of PrPc are in the neryous
system, where PrPc may
playan important role in
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RIGHT:
Pearls (approx 1-5 mm
diam ) formed by colonies of the
cyanobacterium /|ostoc commune
growing on calcium carbonate-
supplemented agar The dark-
brown coloration is due to the UV-
absorbing pigment scytonemin
PHOTO SUPPLIED BY [/lALCOLM
POTTS, VIRGINIA TECH CENTER FOR
GENO[/IICS BLACKSBURO USA

Although there is now onlyvery low level, or no, BSE
contamination in the U K food-chain from bovine sources,
the consequences of previous exposure are still being felt.
For example, the U K naiional sheep f lock may also have
received BSE-contaminated feed and so, theoretically, the
disease could now be present in sheep, Since BSE in sheep
may well  have similar cl inical symptoms to scrapie, their
naturalTSE, itwould be good to have a reliable method to
differentiate the two diseases to be abletotestthis
possibility.

James Foster and his colleagues atthe Institute of Animal
Health Neuropathogenesis Unit in Edinburgh have been
trying to f ind outwhich t issues within sheep harbourthe
abnormal prion protein of BSE, called PrPs'. They used
sheep that came f rom other long-term experiments, These
sheep had been deliberatelyfed BSE and symptoms have
so far started to appear between 1 '5 and 3 years from the
start of the experiment, although some of the sheep are still
healthy. One of the conditions of these experiments is that
the sheep wil l  be humanely ki l led i f  they starl to show signs
of the distressing symptoms of BSE.

The researchers have examined a large range of tissues
from the sheep, using an immunochemicalstaining method
thatcan detectverysmallamounts of PrPs',All had very
extensivevacuolation in their brains, although itwas most
obvious in parts of the brainstem. In addition, the researchers
could detect PrPSc in central and peripheral nervous tissue,
and in many lymphoid t issues throughout al l  of the animals.
The distribution and level of PrPs'fitted with the ideathatthe
infectivitytravelled from the digestive system to the nerves,
although the intensityof the stain was much greaterthan in
cattle with BSE. Other major organs, like the head, lungs,
liver and muscles, seemed free of the prion protein. The
nictitating membrane from dheep's eyes has been proposed
as a good location site for a routi ne test, but the researchers
could only detect PrPs'there in two of four diseased sheep.

However, the key question was whether disease caused by
BSE could be rel iably dist inguished from scrapie. The
researchers still cannot give a firm answel because they do
not have enough detailed information on the distribution of
PrPs. in sheep with natural scrapie. From the limited
comparisons they have been able to make, there are some
subtle, but suggestive differences, such as more tntense
staining in the brainstem in sheep infected with BSE. In
addit ion,the intense staining in the sheep's lymphoid and
nervous tissues may provide away of detecting pre-clinical
cases of BSE in sheep much more easilythan in cattle,

Foster, J.D., Parnham, D.\(., Hunter, N. & Bruce, M. (200 1 ).

Distribution of the prion protein in sheep terminally affected with

BSE following experimental oral transmiss ion.J GenVirol 82,

2319-2325.

Edward Hoover of Colorado State University, along with
colleagues in veterinary medicine and wildlife management,
and in collaboration with the Swiss company Prionics AG,
has been studying the distribution of the abnormalform of a
cellular protein, PrPcwD, in one of the naturalTSEs of wild
animals. The one they chose was chronic wasting disease
(CWD) in the mule deerthat roam wild in Colorado and
Wyoming, USA. Even though this can affect up to 1 5 0/o of the
deer in an area, relatively little is known abouttransmission
and progress of the disease. The hypothesis was thatthe
deer eatthe abnormal PrPcwD,and this then travels f rom the
digestivetractto the alimentary nerves, and then to the brain.

Of course, it is always good to have some datato test
such assumptions, and this is now possible becausethere
are methods to detect PTPCWD within tissues, These rely on
the abilityto create an immune response againstthe prion
orotein and then use these antibod res to lssf fsp pppcwD in
samples of tissue from symptomatic mule deerwith naturally
occurring chronic wasting disease. The brains of allthe deer
had the spongiform degeneration that isthe hallmarkof this
d isease, alon g with easi ly detect2ds pppcwo. lhs
researchers chose to look at nerves that were associated
with the alimentarytract, and others likethe sciatic nerve
which have nothing to do with the digestive system. They
also examined othertissues from the regions thatthey
anticipated would be mostaffected by PrPcwD.

Mule deer have two major autonomic nerve tracts associated
with their digestive systems. The vagosympathetic trunk
includes nerves that connect with the myenteric plexus, a
nerve centre within the small intestine, The splanchnic nerves
reach to the oesophagus, stomach and small intestine.
Allthe deertheytested had PrPcwD in the nerves of the
vagosympathetictrunk, and also in most myenteric plexuses.
The researchers were rathersurprised thatthere was little
evidence of PrPcwD in the splanchnic nerves, although they
detected PrPcwD in the adrenal medulla;the bestexplanation
for its presence there was that it had been transported viathe
splanchnic neryes. In contrast, as they expected, there was
little sign 6f pppcwD in tissues likethe sciatic nervethatare
distantfrom the digestive system or in deerfrom a
geographic region without
chronic wasting disease.

These results fitwith the
idea of PTPCWD travelling
within nerves to reach the
brain, butalso PrPcwD being
able to reach other organs
within the deer. They are
piece by piece bui lding up a
full picture of this disease.

Sigurdson, CJ., Spraker,
T.R., Miller, W., Oesch, B. &
Hoover, E.A. (2001). PrPcwo

in the myenteric plexus,

vagosympathetic trunk and

endocrine glands ofdeer with

chronic wasting disease.

J G en Viro I 82, 2327 -23 3 4.
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It may be convenient for microbiologists to grow bacteria
as uniform suspensions in a l iquid medium, but in nature
bacteria exist predominantly as communities on surfaces,
cal led biof i I ms, Many bacterial i nfections owe thei r success
to the production of a biofilm that shields the cells from both
their unwil l ing host 's immune system and antibiot ics. The
lungs of patients suffering from cysticfibrosis can become
coated with a layerof bacteria embedded in theirown
polysaccharide matrix. One of the bacteria in these biofilms
is Burkholderiacepacia,and understanding how itforms a
biofilm may help devise new strategies fortreatment,

ln tests on mutants of B. cepaciathat had lostthe abilityto
form biofilms, a group of Danish and German researchers
realized that one mutant had simultaneously developed a
defect in the cep quorum-sensing system, This system
enables acel l to detectthe numberof other bacterialcel ls in
its vicinity, ln B. cepaciathis works through the production of
achemicalcal led a homoserine lactone ( involving the
protein Cepl), which can be detected byasensor(called
CepR) within each cell, Once the sensor detects enough
homoserine lactone, itswitches on asuitable response, For
a pathogen, this might be something that starts an infection,
becausethere are now enough bacteriato overwhelm the
host before it can mount an efficient counter-attack,

The researchers wanted to find out how lack of either Ceol
or CepR stopped a biofilm being formed, So they created
mutants that not only lacked either Cepl or CepR, but also
glowed through production of a green fluorescent protein.
The way thatthese mutants grew on microscope slides was
intriguing. Both normal and mutant cells f irst covered the
sl ides with t iny microcolonies, butthatwas wherethe
mutants stopped, while the normal cells went on to develop
into athick, rough layer, When the researchers repaired the
malfunction in the quorum-sensing system by adding
homoseri ne lactone to the m utant that cou ld not synthesize
it, the cells now formed a biofilm that was indistinquishable
from the one made by normalcel ls,

The nature of the link between quorum-sensing and
growth in a biofilm remained elusive, butihe researchers
already knew some properties that bacteria must have to
form a biof ilm. The abilityto move is very important. B.
ce paci ahasf lagel la that it uses for swi m m i ng, so the
scientists focused on checking whetherthe cepsystem was
also involved in control l ing moti l i ty,The cel ls could st i l lswim,
butthe researchers spotted that 8. cepaciacould also move
byswarming across asurface in athin film of biological
detergent secreied by the cells themselves, The mutant
cells were unable to do this, probably because they were
unable to secrete the detergent, So although quorum-
sensing is not essential for starting the formation of a
biof i lm, i t  may be crucialforf inishing i t .

Huber,8., Riedel, K., Hentzer, M., Heydorn, A., Gotschlich,
A., Givskov, M., Molin, S. & Eberl, L. (200 I ). The rep quorum-
sensing system of BurkholderiacepaciaHll 1 controls biofilm
formation and swarming mo tility. Microbiology 147 ,2517 _2528.

Sometimesthe
word microbe seems
i nappropriate. For exam ple,
patches on limestone rock
thatare blackened and
crispy when dry, but green
and gelatinous when wet,
have been confidently
identified and collected as
Nostoc communefor over
200years, lts visibility comes
from the enormous number
of individual cel ls in the
colony in an environment
where few others can
compete, This conspicuous
sl imyorganism was once
considered to be a relation of
seaweeds, but it is now
known to be a member of the
Cyanobacteria, a group of
photosynthetic bacteria. lt is
a consprcuous component
of the terrestrial m icrof lora all
overthe world, especially in
nutrient-poor soils.

However, some aspects
of N.commungand other
cyanobacteria, are still a
puzzle for scientists. One of
these is howto identify it.
Although it may be distinctive
when growing on a rock rn
the wi ld, once researchers
take it home to the lab, its
appearance and behaviour
can change so completely
that it has acquired other
names in culture collections,
Consequently, researchers
have tried the full arsenal of

moleculartaxonomrc
methods in search of a
def i n itive identif ication
method, One that seems
padicularly useful uses the
group I introns within some
genes in these bacteria,
Introns are regions of agene
thatare clipped outand
discarded from the RNAthat
forms agene's working copy
within a cell. They are very
common in eukaryotes, but
more unusual in bacteria,
The acquisition, transfer and
distribution of introns is both
important in understanding
the evolution of species, and
controversial,

Malcolm Potts and his
colleagues at the Virginia
Polytechnic Instrtute and
State University in the USA
realized that tV. commune
could provide unique
information on this topic,
This is becausethere are
specimens dating from the
1 BSOs in herbaria, often
accom pan ied by detai led
records of theirtime and
place of collection. Some
even appearto have lain
undisturbed since they were
deposited, There are few
other bacterial species 

t

where well-documented
specimens are avai lable
from beforethe eraof
antibrotics and rapid world
travel, and even from before

the Indusirial Revolution.
The researchers were able to
examine samples that had
been stored in the Wien
Herbarium, Austria, since the
1860s along with others
col lected more recently f rom
continents as far apart as
Antarctica, Australasia,
Europe and the Americas,

After extracting the minute
amountof DNA in these
dried cells, they used the
polymerase chain reaction
to amplifyany introns rn one
of the genes and finally
recorded the DNA
sequence of the introns.The
researchers also scoured
the scientific databases for
any additional sequences
from strains that had already
been published to include in
theirstudy, Overall,25 of the
sam ples col lected by several
investigators during two
centuries turned outto
have extremely similar
introns, f u I lyj ustifying
their identification as lr/.
commune. Although there
were small differences
between the introns in many
isolates, this did not seem
to relate to factors like
geog raph ical d istribution.
For example, two isolates
collected in Virginia, USA,
had an identical intron to one
collected in Java 1 1 Byears
earlier, A more critical look at
the waythe isolates could be
clustered using the small
differences between their
introns gave the impression
thattheyformed a
continuum, punctuated by
clusters with i ll-defineo
borders, This reinforces the
value of morphology in
identifying at least this
cyanobacterial species.

Wright, D., Prickett, T.,
Helm, R.F. & Potts, M. (2001).
Form species Nartoc commllne
(Cyanobacteri a). lntJ Syst Euol
Microbiol 5 I, 1839-1852.
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1|Comprehensiue
U Reports on
Technicalltems
Presented to the
lnternational Gommittee
orto Regional
Commissions 2000
Published by 0ffice International
des Epizooties (2001 )
€25,00, pp,301
ISBN:92-9044-523-8

The current book in this report
series follows the usual pattern
with the key papers written in
several different languages. In all
cases English is one of the four
languages used for the
lnternational Committee reports,
one of two for those of the
Regional Commission forthe
Americas and one of three for the
Regional Commission for Europe.
The two general session reports to
the lnternational Committee
concern the prevention and
control of aquatic animal diseases
and the diagnosis, control and
eradication of bovine tuberculosis
(My c obacte ri um bors). Both
these are comprehensive and
should be read by anyone with an
interest in these subjects. ltwould
be worth buying the bookfor
access to either of these reports.
The Americas regional session
deals with vesicular stomatitis,
brucellosis and eradication of the
screwworm. While not in the
United Kingdom, the screwworm'
is a blowfly which causes major
economic losses in animals and
birds in many parts of the Western
Hemisphere, Africa and Asia, The
European Regional session deals
with swine vesicular disease and
an interesting report on'Ensuring
a limited disease environment
foroptimal production in the
livestock industryi All the topics
covered in the bookwillprovide
useful background reading for
those already interested in the
subject and particularly the two
International Committee papers
willserve as an introduction
to the subjects,
lAnthonyAndrews
Welwyn

lFunctionalAnalysis
Uof BacterialGenes:
A Practical Manual
Edited byW Schumann,
S,D. Ehrlich & N.0gasawara
Published by John Wiley & Sons
Ltd (2001 )
S70.00, pp,373
ISB N: 0-471 -49008-3

A comprehensive functional
analysis has been carried out of
the genes of 8a cillus subtilisby
two consortia, one European and
one Japanese. Their findings are
brought together in this fine book,
which may serve in the future as a
modelfor similar publications on
other cell types whose genomes
have been sequenced completely,
Altogether, the B, subtilisprqecl
has allowed functions to be
assigned to 543 genes previously
classed as having no known roles
in the cell. The reader is provided
with ample background material
on the organism and the methods
used to study its genes, in
particular the methods for global
and systematic analysis of gene
expression, The methodology is
quite detailed, as one would
expect in a practical manual, and
there is a useful index and a
glossary. The book should be of
interest to the B. subtilisresearch
community and to those involved
in'post-genomics' work with
other systems,
fCharlesDorman
Tri n ity College, D u bl i n

lBacterialToxins:
U Methods and
Protocols. Methods in
Molecular Biology, Uol.
t45
Edited by 0, Holst
Published by Humana Press
(2000)
U5$89,50, pp.373
ISB N: 0-89603-604-9

This is no ordinary book on
bacterialtoxins. Rather it is a
practical guide to diverse state-
of-the-art techniques bein g
used in the field. lf fluorescence
resltnance energy transfer
(FRET), Fourier-transformed
infrared (FTl R) spectroscopy and
matrix-assisted laser
desorption/ionization time-of-

flight mass spectrometry
(MALDI-T0F MS) mean as little to
you as they did to me, this book
outlines their application to
research, using toxins as
examples. There are two excellent
overview chapters on exotoxins
and endotoxins (first class
readin g f or underg raduates),
Authorswith hands-on
experience of the described
techniques have written the other
chapters. Most usefully each of
these chapters has notes on tips,
difficulties, limitations and
solutions to problems, Although
highly specialized, this is a much-
needed book for non-experts or
nttn-cognoscenti. However,
collaborative research with an
exponent would seem to me to be
an easier option than D lY, albeit
that this bookwould explain what
one's collaborator is doing!
lCyrill.Smyth
M oyne I n stitute, Tri n ity
CollegeDublin

llndustrial
VBiofouling:
Detection, Preuention
and Control
Edited byJ, Walker, S. Surman &
J. Jass
Published by John Wiley & Sons
Ltd (2000)
S70.00, pp.239
ISBN: 0-471 -98866-9

This sounds like the guest
publication on Have I Got News
ForYou.However, in reality it is
a more serious assessment of
how biofouling occurs, how it is
detected and how it is prevented
or controlled in the industrial
environment. The book covers
drinking water systems, industrial
waters in pipelines and the
problems encountered in the food
and beverage industry, This is a
multi author book and each
'environment'has its own section
subdivided into similarly
formatted chapters with different
authors covering problems,
detection and control. The
chapters are well referenced and
the figures are clearly presented.
It concludes with a chapter on the
future which covers a few themes
from automated monitoring to
non-culturable cells. 0verall, the

information is up-to-date, yet
provides a historical perspective,
so will be relevant to a number
of readers from students to
experts moving into this field, In
summary, a good bookwith lots of
information but a little expensive.
lRogerPickup
CEH-Windermere

lRttinity
V Chromatography:
Methods and Protocols.
Methods in Molecular
Biology, Uol. 147
Edited by P. Bailon, G.K. Ehrlich,
W.-J. Fung aW. Berthold
Published by Humana Press
(2000)
US$79,50, pp.240
ISBN: 0-89603-694-4

This text presents the reader
with a detailed selection of
methods and applications of
affinity chromatography, lt
focuses on the cutting edge,
rather than techniques that are
already well established in the
modern laboratory. ltwill be of
particular use to those interested
in protein biochemistry and
process scale production of
recombinant proteins, as well as
the molecular biologist. Given the
book's cost and target audience, it
would be suitable for institutional
purchase as well as purchase by
the scientific professional,
Protocols are set out for easy
reference, They are concise and
easily supply enough detailto
ensure reproducibility by the
experienced researcher, The
choice of content guides the
reader through complimentary
technologies for drug discovery
and development, as well as
analytical approaches for
assessing interaction between
molecules. There is some elegant
science as well as some surprising
applications for affinity
chromatography,
lGordonRigg
U n ive rsity of M a nchester
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Edited by C.N,L. Macpherson,
F,X, Meslin &A.1. Wandeler
Published by CABI Publishing
(2000)
965.00/ US$1 20,00, pp. 382
ISBN:0-85199-436-9

This book covers all the
important aspects of canine
population biology and the
possible viral, bacterial and
parasitological zoonoses canied
by dogs throughout the world,
Apart from well written and
extensively researched chapters
on the more high profile canine
zoonoses (rabies, Echinococcus
and Toxocara), other chapters
review less well known, yet
equally important canine
zoonoses, All chapters are well
formatted, easy to read and end
with a concluding paragraph and
an extensive bibliography, The
publication of this book is well
timed, The recent withdrawal of
the rabies quarantine regulations
may lead to the introduction of
a number of 'exotic' canine
diseases into the U K, some of
which may be considered
zoonotic, This book therefore
would be a useful investment for
all practice libraries, veterinary
research establishments,
veterinary schools and
government Animal Health
0ffices.
lDavidWassall
Veteri n a ry La boratories
Agency,Weybridge

Itetnallozenges
Uand Tainted Tea:
lohn Postgate and the
Crusade for Safe Food
By J. Postgate
Published by Brewin Books
(2001 )
S11,95, pp.90
ISB N: 1 -85858-178-8

Todayfood scares are often in
the headlines, but compared with
150 years ago our daily fare is
relatively pure. In the 19th century
arsenic, lead and ctlpper
compounds, as wellas bulking
agents such as chalk and sand,
ttvere common food additives,
Medicines often contained a
greater proportion of harmful

death, resulted from this
adulteration offood and drugs.
A Birmingham doctor, chemist
and lecturer, John Postgate,
became aware of this evilwhen
treating his patients and spent
over 20 years of his life
campaigning for legislation to
stamp outthe practice in the
face of powerful vested interests
and the indifference of most
parliamentarians, In this book,
John Postgate, past SGM
President and well known science
writer, describes the important
role of his great-grandfather and
namesake in the crusade for safe
food. lt also covers lJohn the
Doctor's'life and times, his
genealogy and honestly appraises
his character and the unhappy
effect of the campaign on his
own wife and family, The book
is thoroughly researched and
written in the lucid prose we
expectfrom John the
Microbiologisti lt gives due credit
to a figure who has been largely
ignored by historians and reveals
an aspect of 19th century social
history of which many readers will
be unaware. Unfortunately, very
few family papers have survived,
resulting in a shortage of
illustrations to break up the text,
llanet Hurst
SGM,Marlborough
House 

I

Awater
VManagement in the
Design and Distribution
of Quality Foods
Edited byY.H. Roos, R,B, Leslie a
P,J. Lillford
Published by Technomic
Publishing Co, Inc, (1999)
S147,00, pp.602
ISBN: 1 -56676-763-6

This book, which is the
conference proceedings for the
Seventh International Symposium
on Properties of Water in Foods, is
an authoritative, upto-date
account of all aspects of water
in foods, 0nly about 100 ofthe
book's 600 pages deal directly
withthe role of waterin
microbiology: these cover
bacterial spores, osmotic stress,
membrane damage by water

flow and microbial modelling.
However, much of the
surrounding material is relevant;
the chapters dealing with freezing
stresses and freeze-induced
dehydration of biological
membranes are of particular
interest, Curiously, there is a
chapter on the interaction of
waterwith DNA but none on
water -protein interactions, this
would have been valuable as the
area is one in which there has
been considerable progress in
recent years, The wide range of
this book should make it a
valuable addition to one's
bookshelf; unfortunately the high
cost is likely to preclude this.
lPeterBelton
U n iversity of East Ang Iia,
Norwich

lGancer Biology,
VSecond Edition
By R,J,B, King
Published by Pearson Education
Ltd (2000)
S21.99, pp.308
ISBN: 0-582-40432-0

Many teachers in H FE willfind
this book a very useful teaching
aid. lt provides a well-rounded
account ofthe subject, with
enough medical material (e.9, on
pathology, epidemiology and
treatment) to make the clinical
background comprehensible
to the science student, while
including sufficient cell biology
forthe biochemist or molecular
geneticist. An appendix on
features of selected cancers is
particularly useful for the non-
medic, Contentious matters such
as dietare dealtwith judiciously,
Teaching devices such as boxes
and keywords are prominent.
Diagrams are soberly British in
style (shades of blue provide the
one colour other than black and
white), clear and comprehensible,
especially in the treatment of
complex signalling pathways: see
for instance Fig. 11,13 depicting
the phosphatidylinositol system,
As a bacterial geneticistwho has
given a cancer genetics course for
over 20 years, I have found this
book invaluable, and am happy to
recommend it strongly,
lSimonBaumberg
Universityof Leeds

lPrion Diseases:
V Diagnosis and
Pathogenesis
Edited by M,H. Groschup &
H.A. Kretzschmar
Published by Springer-Verlag &
Co. KG (2000)
D M250.00/0S1,750.00/sFr215,00/
US$1 29,00, pp, 290
ISBN: 3-211 -83530-X

This is an excellent account of
the cunent state of a number of
areas in the TSE field, based on a
meeting held in Tiibingen in 1999,
In particular there are sttme
good accounts of work using
transgenic mice to study the
species banier and familial forms
of TSE, and to devise faster and
more eff ective inf ectivity assays,
These types of study have tended
to be talked about and presented
at meetings and it is particularly
useful to have them in print. The
application of diagnostic tests in
field settings and the
epidemiology of disease are also
wellreviewed and presented, I
thinkthis is a very usefulvolume
and summary of an interesting
and important area,
APhilipMinor
NlBSC,South Mimms

Ithe World of the
U0ell, Fourth Edition
ByWM, Becker, L.J. Kleinsmith &
J. Hardin (GontributorJ. Raasch)
Published by Benjamin/
Cummings (d/b Pearson
Education) (2000)
$31,99, pp.878
ISBN:0-8053-4488-8

Students have never been better
served for textbooks that straddle
the molecular-cellular interface
and my immediate reaction on
receiving this book was, 'how has
it survived in the face of such
fierce competition?' In fact, this
is an excellent introduction to
cellular organization and f unction,
not least because of its
manageable length, well-chosen
examples and lucidity, Perhaps
inevitably, the text has a mostly
eukaryotic slant, For instance, it
states lhat' f I a g e I I a a re b o u n d e d
by an extension of the plasma
nembrand.With the emergence
of cellular microbiology, however,
tomorrow's microbiologists will

need to getto gripswith topics
that were previously regarded as
out of bounds or peripheral. This
book is a generally first-rate
introduction to such topics and
includes some nice examples of
cellular subversion by microbes,
The historical vignettes that
intersperse the main text enhance
the book's readability and, allin
all, it is a creditable rival in a
highly competitive area,
lDavidO'Connor
Universityof
Southampton

lflow Cytometry
UforResearch
Scientists: Principles
and Applications
By R. Nunez
Published by Horizon Pres (2001)
S59.99/ US$119,99, pp. 1'l 2
ISBN:1-898486-26-3

()verthe last 10 years,
applications of flow cytometry to
microbiology have increased
dramatically. Unfortunately this
book fails to recognize this fact
and concentrates on biomedical
aspects. [)espite acknowledging
that flow cytometers analyse
particles down to 0.3 pm there is
not a single microbial example
discussed otherthan a brief
3-page chapter on allopurinol
susceptibility of Le i sh man ia.The
book, at 1'l 2 pages for $59,99, is
an expensive addition to any
library and even for the
biomedical target audience does
not provide much information that
cannot be more fully accessed in
reviews and other related books
published in the last 5 years.
Despite its brevity, there are 14
chapters of variable length and
this means that an interesting
area like molecular cytometry
receives a miserly allocation of 4
pages. The text contains simple
enors (notably chapter 2) and
some of the figures are very
poorly represented. All in allthis
has little to offer microbiologists
and I could not recommend it
even for a wider audience,
lCliveEdwards
U n ive rsity of Liverpoo I
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lrielos uirology,
UFourth Edition,
Uolumes 1 and 2
Edited by D,M. Knipe, P,M, Howley,
D.E. Griffin, R,A, Lamb, M,A.
Martin, B, Roizman & S.E. Straus
Published by Lippincott Williams
andWilkins (2001)
US$339,00, pp,3,087
ISBN:0-7817-1832-5

Since its first edition in 1985,
Fields Virologyhas become
a widely appreciated,
comprehensive textbook on
virology by bringing together
basic virus research and medical
virology in a majorway, The 4th
edition delivers in full on the high
standards virologists worldwide
will expectfrom this 5-year
update on the 3rd edition.
The organization of the book into
part | (general aspects of
virology) and part | | (replication
and medicalaspects of particular
virus families) has been retained,
but in detailsignificant changes
have been made. General
principles of virus replication are
now reviewed in five chapters,
and the chapters on pathogenesis,
immune responses, cytokines,
virus evolution and antivirals
reflectthe rapid progress made in
recent years, A new chapter deals
with viralvectors and their
applications, The chapter on
diagnostic virology reflects the
enttrmtlus progress made recently
with the wide application of
nucleic-acid-based detection
techniques.
In the virus-specific part of the
book many chapters have been
completely rewritten, and all
chapters have been significantly
updated and consolidated. There
are new chapters on arteriviruses,
lhe Bo rnavi ridae and H HV-8,
Although prions are now accepted
as proteinaceous infectious
particles lacking nucleic acid and
thus are not viruses, a thorough
revision of the prion chapter has
been kept in this edition.
References of most chapters are
remarkably up-to-date : they all
read into 1998, and many have
considered important original
papers of 1999 and 2000 (one
even of 2001).
This is a rich, highly competent
and exciting source of knowledge

for many areas of virology, I
have only minor points of critique
relating to some (although not
many) duplications, the rather
abbreviated treatment of
virus classification and the
comparatively small emphasis on
reverse genetics in the general
chapter on RNAvirus replication,
The new editionof FieldsVirology
continues to set the highest
standard for presentation of
virology as a basic science and
medically applied discipline alike.
The book is a mustfor every
biomedical library, for students
and researchers in all areas of
virology, and for countless people
working in other biomedical
areas, The price of the two
volumes is high, butthis grand
opus is worth every penny of it.
lUlrich Desselberger
Ad d e n b roo ke's H os p ita l,
Cambridge

Itrom Genome
Vto Therapy:
Integrating New
Technologies with 0rug
Deuelopment
Novartis Foundation
Symposium 229
Edited by G,R. Bock, D. Cohen &
J.A, Goode
Published by John Wiley & Sons
Ltd (2000)
$75.00, pp.165
ISBN:0-471-62744-5 'i

This volume includes short
presentations and more detailed
debate around underlying issues,
Althou gh at times this format
reads more like a play than an
expert text, it does successfully
convey to the reader areas of
controversy as well as the
tremendous range of approaches
and views popular currently in
the application of genomics to
pharmaceutical discovery and
development. The sections on
bioethics and patents are
particularly enlightening. From
a microbial perspective there is
some emphasis on the use of
microbial genomes in drug
hunting as a modelfor more
complex areas and some
fascinating ideas on the role of
chronic infections such as malaria
in selecting of human genotypes,
This volume covers a lot of

g round, inclu din g m icroanay,
proteomics, sequencing
methodologies, as well as more
political issues. lt is not
comprehensive butwill be
of interest to those working or
interested in pharmaceutical
research.
lAileenAIIsop
AstraZeneca

lsmallpoxUaccine:
UAhead of its Time:
Howthe late deuelopment
of laboratory methods
and other uaccines
affected the acceptance
of smallpox vaccine
By D. Baxby
Published by The Jenner
Museum, Church Lane, Berkeley,
GL13 gBH, UK (2001)
S2.50 + S1,00 p&p, pp.36
ISB N: 0-9528695-1 -9

This is a very readable booklet by
an acknowledged world expert
on smallpox vaccine and its
history. I find the story gripping
and familiar. lt involves a medical
intervention whose consequences
with respectto safety and
efficacy were not fully understood
at the time, I am not sure that they
are understood now;if therewas
a real need for smallpox vaccine it
is not obvious whether you would
make itin cellculture (which
might, according to some, give a
less effective product based on
cunent trials using vaccinia
vectors), or in animals (where the
contamination possibilities and
ethical questions are legion),
Strong positions were taken for
and against the vaccine at the
time, which gives the story a very
modern feelto it. For instance
thereseem to be parallelswiththe
long-running cunent argument
about a link between measles
mumps and rubella vaccines and
Crohn's disease/autism. The
evidence for a connection is
feeble in my opinion, although it
is heavily promoted by the media
and the anti-vaccine camp. 0n
the other hand there are clear
(although in my view inelevant)
major holes in our understanding
of how the vaccine does its
business, Very thou ght-provokin g,
lPhilipMinor
/VIBSG, SouthMimms

Ithe Yeast Nucleus.
UFrontiers in
Molecular Biology,
Uol.33
Edited by P. Fantes & J, Beggs
Published by 0xford University
Press (2000)
S32.50, pp.316
ISBN:0-19-963772-5

Seventeen internationally
respected authors have
contributed to this scholarly
volume of reviews on
Sa c charo my ces c e revi si ae and
Sch izosa c cha ro my c e s p om b e.
There is excellent coverage of the
cell cycle, transcription,
chromosome structure and
transport, but there is a noticeable
shortage of material on DNA
transactions. Except for a short
and out-of-place chapter on
S. c e revisiae functional analysis,
most are substantive at 35 pages
long, Reviews do two valuable
things:they explain clearly the
state of play in a developing area
and they provide convenient
tables and illustrative diagrams.
The first is dealt with superbly, but
the latter is inadequate with few
figures (one per six pages) and
half that frequency of tables. The
index is unhelpfulbecause it is
mostly a list of genes - but there
are'1,400 references! The
potential audience is the expert
and the price makes it
competitive for both personal and
institutional purchase,
AAIanWheals
Universityof Bath

Itmmunology,
V lmmunopathology,
and lmmunity, Sixth
Edition
By S. Sell (Contributing author
E.E. Max)
Published byASM Press (2001)
U5$69.95, pp,774
ISBN:1-55581-202-3

This book is a rarity, and
nowadays a challenge, in that a
huge area of research and clinical
practice is comprised under a
single autho/s name (with the
exception of chapter 4). The book
has developed over a period of
almost 30 years and originated
from both teaching and
postgraduate research. About

one-third of the space is occupied
by chapters on basic immunology,
and the rest by reviews on clinical
immunology, emphasizing the
understanding of immune
defences as a'double-edged
sword'which can restitute health
by neutralization or lysis of micro-
organisms, but also contribute to
disease (immunopathology),
I found most chapters very well
done and mostly up-to-date, The
molecular basis of many of the
immune phenomena is clearly
presented and supported by
special references reaching into
the late 1990s at the end of
chapters. Aspects of vaccine
developmentwould in my
opinion have deserved a more
comprehensive and less scattered
coverage, Some aspects of recent
immunology research, i,e, the use
of knock-out mice, are not yet
included. The overview of immune
complex diseases is fascinating.
In summary, I regard this book
as very stimulating for
undergraduate and postgraduate
students of medicine and
biological sciences alike, lt
represents excellent value for its
price, and lwish it a wide
distribution.
lUlrich Desselberger
and D,S. Kumararatne
Ad d e n b roo ke's H os p ita l,
Cambridge

||The Hepatitis G
VUiruses. Gurrent
Topics in Microbiology
and lmmunology,
Vol.242
Edited by C,H. Hagedorn &
C,M, Rice
Published by Springer-Verlag a
Co. KG (2000)
I] M379,00/dS2,76i,00/sFr342.00/
S1 46.00/US$239.00, pp, 391
ISBN:3-540-65358-g

Research into hepatitis C virus
(HCV) has progressed rapidly in
recent years and it is inevitable
thatreviews of thefield willsoon
become outdated, Nevertheless,
this book comprises an excellent
selection of chapters that
together provide a comprehensive
and authoritative overview of our
knowledge of HCV up to, and
including, 1999, Although the
main emphasis of the book is on
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the molecular aspects of virus
structure and function, it does
include important chapters on the
epidemiology of the virus, animal
models and the immune response
to infection. The chapters are well
referenced and are authored by
some of the leading researchers in
the field, Although it is rather
expensive, itwould be a worthy
addition to the shelves of any
laboratory engaged in research
into this virus.
lDaveRowlands
Universityof Leeds

lProteome
UResearch: Mass
Spectrometry
By P, James
Published by Springer-Verlag
GmbH & Co, KG (2001)
D M98.00/0S716.00/sFr86.50/
$34.00/ US$49.95, pp. 250
ISBN:3-540-67256-7

This book provides a snapshot
of a rapidly developing field. The
authors are all leading
researchers who have made
major contributions to proteomics.
There are a few surprising gaps,
0ne particularly noteworthy
omission is that the hybrid
quadrupole/Time-of-Flight mass
specilometer receives only a
cursory mention. These
instruments first appeared in
1996 and have very rapidly
established themselves as the
LC/ MS/ MS instruments for
peptide sequencing, A further
disappointment is the absence of
any discussion of staining
procedures compatible with
MALDI-ToF, although it is possible
that othervolumes in the series
may coverthis area,
[Jespite these omissions,
the book deserves a strong
recommendation. lt is very well

I t oo Years of
VUirology. The Birth
and Grovuth of a DisciPline
Edited by C,H. Calisher &
M,C. Horzinek
Published by Springer-Verlag &
Co. KG (1999)
0S1736,00/ D M248.00/sFr224.00/
US$146.00, pp.220
ISBN: 3-211 -83384-6

This nicely produced but rather
expensive book is a virologist's
'coffee table'volume and a must
for aficionados of the history of
virology. Virology was born as a
newfield of biologicalscience in
1898 when Beijerinck showed
that the infectious agent causing
tobacco mosaic disease was
replicated in plants butwas nota
bacterial agent and at about the
same time Loefflerand Frosch
made similar observations with
foot-and-mouth disease. Two
meetings in Germany and Holland,
close to the siteswhere this work
was done, were organized to
celebrate the centenary of these
momentous discoveries and
selected presentations from these
meetings are collected in this
book. The first few chapters are
devoted to the histories of the
people and places involved in the
initiation of this new science of
virology, The remainder cover an
eclectic mix of topics by a number
of eminent virologists. ()verall, a r
good read.
lDaveRowlands
Universityof Leeds

lnrun-ninding
UAntibiotics.
Molecular Biology
lntelligence Unit 13
Edited by R. Schroeder&
M.G,Wallis
Landes Bioscience (2001 )
US$119.00, pp,181

antibiotics with RNA, 0bscure
agents, such as viomycin and
bleomycin, are covered, as well as
more familiar aminoglycosides
and tetracyclines. Silategies
for docking drugs with RNA are
explored, as are discovery
strategies for new RNA-binding
agents. The bookwill be
invaluable to the pharmaceutical
chemist or biochemist concerned
with ribosomal function and
antibiotic development. lt makes
few compromises to the more
general scientific reader, let
alone to the clinical user of these
antibiotics. ()verall, a wealth of
detail for the specialist, though
the lack of an index is regrettable,
The individual articles are
available gratis at http:llwww.
eurekah.com, allowing
prospective purchasers a useful
preview.
lD,M.Livermore
Central PublicHealth
Lahoratory,Colindale

lApplied Microbial
USystematics
Edited by F.G. Priest &
M. Goodfellow
Published by Kluwer Academic
Publishen (2000)
N 1G460.00/ US$225.00/$1 43.00,
pp.479
ISBN: 0-41 2-71660-7

This is an eminently readable
book which achieves what it says
on the back couer,'to understand
how systematics can enhance
miuobiohgy beyond the routine
of classificatio n, n omen clature
a n d i d entificati o l.The various
authors achieve this through a
rather eclectic set of case studies,
but the overall message
remains coherent that a clear
understanding of the taxonomy
of a group can contribute
substantially to the understanding
of its biology and biotechnological
applications, lt was a pleasure to
read chapters on groups about
which I know very little, but still to
feel as though lwas on familiar
ground through the framework of
the systematics itself. The title
might sound dull:the book isn't!
It is hard to see what Kluwer have
done tojustify the cover price,
though, because the volume lacks

the subject index promised in the
contents and clearly has not
benefitted from the attention of a
copy-editor, which is a shame.
lDaveRoberts
Natural HistoryMuseum,
London

lsuper Bugs:
VRogue Diseases of
the Twenty-f irst Gentu ry
By P. Moore
Published by Carlton Books Ltd
(2001 )
S14.99, pp.222
ISBN: 1-84222{79-5

In the genre of popular science,
the authorattemptsto bring to life
some of the events surrounding
the dry facts of newly emerging
pathogens and antimicrobial
resistance. Vignettes of some
individual important case
histories are well drawn, and
provide the kind of intimate detail
which fleshes out the historical
records. This is an enjoyable read,
styled in the manner of
newspaper articles, and is
recommended for
undergraduates and anyone
interested in broad issues of
human microbial pathogens, A
good Christmas stocking filler, if
you can afford the hardback price
of S14,99,
lMariaZambon
Central PublicHealth
Laboratory,Colindale

lMarek's Disease.
VGurrent Topics in
Microbiologyand
lmmunology, Uol. 255
Edited by K. Hirai
Published by Springer-Verlag &
Co. KG (2001)
D M289.00/dS2,110.00/sFr249.00/
$99.50/US$1 49.00, pp. 296
ISB N: 3-540-67798-4

This is an excellent volume on the
biology of Marek's disease virus
(M DV). The Editor, has assembled
the great and the good to cover all
aspects of the agent and disease.
Peter Biggs gives an excellent
account of the history of Marek's
disease and the biology of the
virus, highlighting the role of the
Houghton Poultry Research

Station in many of the key
discoveries, ()ther chapters deal
with the pathology of MDV.
vaccination against the disease,
immunology of the infection,
genetic resistance, the virus
genome structure and
organization, and mechanisms of
latency and oncogenesis, in
particularthe role of meq. This
comprehensive overview should
appeal to all in the field of
herpesvirology, whether f rom
a medicalorveterinary
background, lf you don't already
subscribe to the CTM I series then
this volume is well worth the
investment.
lTonyNash
U n ive rs ity of Ed i n b u rg h

lUolecular Biology
Vof Human Hepatitis
Uiruses
By J, Monjardino
Published by lmperial College
Press (1999)
S16.00, pp.133
ISBN: 1 -86094-048-X

This little book provides thumbnail
sketches of the structure and
molecular biology of the five
known human hepatitis viruses,
together with brief descriptions of
their epidemiology and
pathogenesis. The final chapter
dealswith the more recently
identified hepatitis G virus or
GBV-C, although the definite
association of infection with this
virus and the development of liver
disease is now less than certain.
The human hepatitis viruses are a
taxonomically diverse collection
of agents whose only common
feature is their tissue tropism and
ability to cause liver disease. The
book provides a good introduction
and foundation for the study of
this disparate group of viruses and
the low price will make it readily
accessible to students of
microbiology, virology and
medicine, The text is maned in
places by rather a large number of
typographical errors.
lDaveRowlands
Universityof Leeds

written and covers a wide range of ISBN: 1 -58706-01 2-4
practical and theoretical issues. lt
will be useful as a primer to those
entering the field, as a handbook
for practitioners, and as a
reference publication for
institutional purchase,
lFredA.Mellon
lnstituteof Food
Research,Norwich

This book develops from the
growing understanding that
catalytic RNA is critical in the
activity of the ribosome, and
perhaps responsible for the
peptidyl transferase activity itself ,
Based on this premise it provides
state-of-the-art reviews with
impressive technical detail on the
interactions of different
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lMlV UN0L0GY: BASIC TERMS
AND TECHNIQUES
A ONE DAY LABORATORY/LECTURE
CO U RSF
University of Hertf ordshire,
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Gomment
BSE lvClD: A calm in the storm?
\fhile BSE fades, the vCJD is rising. I will try to explain

how good news may in fact be round the corner.

Clinical cases of bovine spongiform encephalopathy

(BSE) first certainlyappeared in small numbers in the UK

in around 1983 although we did not realise it until 1986,

and even then it was thought an interesting but rare

condition. It was onlywhen we could see the numbers

rising rapidly that we understood just how serious it was.

\7e now know that over a million cattle were infected, that

we ate over B A7o of themand that only around 1 81 ,000

cattle have been seen as clinical cases. On average everyone

in the UK has eaten 10 meals made of the tissues of

infected cattle. The number ofinfected humans could be

somewhere between 1,000 and ten million. The first

variant Creutzfeldt-Jakob disease (vCJD) cases (now

known to be infected with the same strainofprion as

BSE) appeared in late 1995 .The incidence increased

dramatically in 2000 andagarnin 2001, as ifentering an

epidemic rise. Predictions that human cases would peak in

the next 3-5 years might indicate the total number to be

low but other calculations suggest amuch later peak will

be reached between 2010 and 2}2},followed by a long

slow decline, resulting in a higher number ofcases.

STeare nowat thepoint in the UKwhere BSE cases have

faded to around )0 per month, with few animals born (so

far) after the I996banonbovine materials ending up in

cattle food. Congratulations and a lot ofcrossed fingers in

the meat industry tell us that BSE in the UK is on its way

out. Look across the Channel, however and the numbers

are rising rapidly. In Germany they only really stopped

feeding infectious matedalto cattle in October 2000 so

their epidemic peak will not be reached until 2005. BSE

cases have been incubatinj in large numbers in Europe for

the last 5 years and meal made from unwanted bovine

products to feed cattle has been exported around the

world. BSE is now appearing further and further away with

cases reported in Spain, the Czech Republic, Greece, and

Hungary. The Food and Agriculture Organization has

recently issued an international message telling everyone

to stop feeding cattle with bovine products, no matter

1995 1996 1997 1998 r999 2000 2001
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Sources of data
WorlduideBSE cases:

http:/ /ourworld-top.cs.com/

j l  braakman/BSE.htm

UKcases of CJD nnnth by ntontb

http : //www. doh. gov. uk/c jdl
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Treatntents for T S Es on t be way :

http:/ /sparc.airt ime.co. uki
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Diagnostic test systents being

deae / op ed far B S E I aCJ D :

www. airtime. co. uk/bse/

adco.htm
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JVirol74,4894-4891

Rabenau, H.F., Cinatl,J. &
Doerr, H.\7. (eds). Prions :
A C bal lenge for S cience, Medicine

and P ub / ic Healtb S ys tens.
Basel:Karger.

Dealler, S.F. (2001). Should
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free of BSE or is it endemic?
BrFoadJ 4,264-280.

Table l .vGfDinUK
Year

.Predicted for 2001 at current rates.

Table 2. European BSE
Country 1999 2000 2001* Country r999 2000 2001 *

what the source, as it expects BSE to be pfesent everywhere

in small amounts already.

So at the moment there is calm here in the UK but a storm

is brewing: vCJD cases are rising but the cases currently

without symptoms are the problem. In such people we

must assume infectivity to be throughout the body. For

example, vCJD prions may be in their blood and it follows

that current UK blood donations may be from an infected

person; also the prions will be in body tissues and so

surgical instruments will be contaminated after an

operation on an infected person. The cost ofdiscarding

surgical equipment and importing blood products is

currently being covered by Government funding. S7hat

is needed desperately is a diagnostic test but ifwe had one,

potentially large numbers ofpeople would be told they

are to die ofvCJD with no treatment available.

\7ell, all that was until very recently! Prusiner's group in

California demonstrated an old anti-malarial, quinacrine,

to be active against the build up ofprions in cell cultures.

A \Tarrington 20 year old, Rachel Forber, diagnosed with

vCJD, and told that there was no treatment, wenr ovef ro

San Francisco and was treated aggressively with the drug.

Her father is determined that she is improving. A second

patient started the drug in London at the end ofAugust

and full-scale clinical trials are bei ng organized in the UK.

The diagnostic fieldforBSEivCJD is not looking quite so

blank as it had been only 3 months ago'either. One group

in Geneva has managed to get prions to multiply in test

tubes, potentially to numbers large enough for our current

tests to find them. The inventor tells the media that he is

hoping the process will be available in a few years. In the

meantime, Ruth Gabizon's group in Israel has shown an

altered form of the prion to be present in the urine early in

the incubation period ofmice. She is expecting the test to

be available within a year. In London a company is now

predicting its test ofblood to be available around the same

time and that it will be adequately practical for the

screening of large numbers of samples.

Is there light at the end ofthe tunnel? \fill we test all

the cattle we eat, and screen people before surgery or

dentistry? \Will we be able toavoid all the CJD risks from

blood transfusion and treat the asymptomatic blood

donors that we find with the tests? My own opinion is:

Yes, the good news in on the way. \We may end up testing

everyone, but at the moment the UK owes the world a lot

for our BSE so we must not stop now.

O DrStep hen Dealler is Consultant Medical
M i crobio I og ist at Bu rn ley G en e ra I Hosp ita l,
Burnley BBI 0 2PO He has been working on
BSEsrnce l989,focusing on human risl<,
di a g nosti ctests and the treatm ent of a ny
disease condition that may appear in humans
asa resultofBsE
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