Tis not a comiorting

that there are a

I mr of different
types of parasitic worms
capable of living within the
blood or tissues of man. One

e -
., or schis-
tosomes, was first described as
m-lmugm
who found the adult
worms and ecggs of the
wﬁm-nﬂhm
m‘muclhl“nnl
caused was named Biltharzia,

the Mluke Schistosoma
haematobium. Two other
schistosome species, S man-
somi and S japonicum, arc
also important human discase
causing organisms, but the
they stimulate is as-
rimarily with the

gastro-intestinal

}

liver a

i

With an estimated 200 mil-
in tropical coun-
tries ted and over 600
million at risk from these par-
asites, schistosomes present a
ple become Infected

with through contact with
fresh water containing fork-
tailed cercariae, which are the
infective forms of the parasite.
Cercariae swim rapidly. They
trate unbroken human

?

Snaifls are infected by an-
other stage in the schistosome
life-cycle, a free-swimming cil-
fated larva known as a miracid-
fum. Once excreted into [resh
water the eggs hatch, releasing
miracidia.

Unfortunately, rural com-
munities in which schistoso-
miasis is rife rarely have ready
access to clean piped water
supplies. Strcams, lakes and
ponds provide more conve-
nient water sources than draw-
ing water [rom deep wells.
Even where salc water sup-
plies are available, women do
the family wash, farmers water
their livestock and, more im-
portantly, children swim and
play in contaminated water.

The discasc lakes time to
develop, so the iliness is nol
associated readily with such a
harmless activity as swimming
in the local pond. But contact
with water is important for
two reasons. Children are less
strict about their toflet be-
haviour whilst playing. Second,
in any schistosome-infected
community, children tend to
have the heaviest infections. If
they urinate into the water
they may release thousands or
even tens of thousands of eggs.
cach ecgg may release a
miracidium which can infect a

Remedy for Stress

sleazier level for its legion of
young prostitutes and pubs
where pimps mingled with
armbreakers and sale-
crackers.

Then, one unforgiving win-
ter evening in 1887, it ac-
quired a new and tragic repu-
tation. Fire broke out on an
escalator in the underground
station serving the terminus.

people died, includ-
ing a brigade officer who
was posthumously awarded the
George Cross medal
courage in trying to save lives.

Four of his col re-
ceived £10,000 each for stress
disorders incurred ting the
fire. were the first mem-
bers of a British emergency
service to be compensated for
emotional damage inflicted by
their work.

The 1990 case was a legal
landmark in more sense than
one. Insurance lawyers pre-
dicted it would unleash a
of stress co tion suits
from Emphymboth public
and sectors

ful claims within five years”
was how the specialist London
law firm Davies Arnold Cooper
(DAC) put it
The prophecy is already
come in true. In one instance,
17 police officers present at
the Hillsborough disaster of
1988 — a football stadium
s that killed 95 peo-
D prapered canis aguiot
cases ns
their ;n force and its insur-
ers.

They have been hoping for

out-of-court settiements simi-
lar to those offered to mem-
bers of the public who suffered
are the events or from seeing

television coverage of the

crush in which their relatives
perished

None of this has gone un-

noticed by British industry. Yet
' awarencss of work
stress — "cumulative
trauma.” as it is known in the
United States — is seemingly
much lower than their appre-
clation of the need to
workers against u ma-
and known industrial
diseases, according to a DAC

"A rapid Wth*oflm' ‘

Immunisation: a Possible Protection

:ndhducbpnml multiply .
ecach miracidium which
penetrates the snail, thousand
of the infective cercariae may

-

Children at Risk

Heavily infected children
most at risk from the dis-
as the more cggs they
the more severe is the
to their tissues. When
cercariae penctrales the
it sheds its tail and after
ral days in the skin mi-
to the lungs and then to
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scparate but once in the lver
they pair and migrate to the
site they will occupy for the
remainder of their lile in the
host. For S haematobium this
is the blood vessels around the

immunity .

Working with Dr H Andrew
Wilkins and Ms Ursula J
Blumenthal, then at the
Medical Research Council's

responscs we

measured could be related to

by Dr Paul Hagan

The exact role of one immunoglobulin, IgE, has long intrigued sc-ientists. Now,
research by a team from the National Institute for Medical Research, in London, of
blood-fluke infestations in a small community in The Gambia, has revealed the
protective powers of IgE. The discovery opens the possibility of an effective IgE-
based vaccine against schistosomiasis, a disease whi-ch affects millions of people.

bladder. Abowt cight wecks
aflter penetrating the skin, the
female worm begins pro-
duction, producing hundreds
of eggs a day, every day, for as
long as she survives,

Most cggs pass out into the
blood, through the walls of the
blood vessels, through the wall
of the bladder into the urine
and hence into the environ-
ment. But some ecggs become
lodged in the tissue and a se-
vere reaction develops about
them.

For many years now it has
been argued that the children
are the most heavily infected
scction of the community be-
cause they have most water
contact. This contact often in-
volves total body immersion
and so have a high risk of ex-
posure to the infective stages
of the ite.

Adults, is seemed, used
streams and pools much less
[requently than children and
rarely went swimming. Hence
‘low risk’ water contact activi-
ties were thought to explain
salisfactorily their lower levels
of infection.

Not everyonc was happy
with this interpretation. Of
course, if you keep out of the
water their is no possibility of
being infected. Alternatively,
the levels of infection in
the adults could be due to the
development of resistance to
infection.

The repots of people rc-
maining uninfected despite
high levels of water contact
were, atl best anecdotal, and
the few studies which had
looked at water contact in re-

resistance 1o infection. We had
to find another way of asscss-
ing resistance.

Safe and efficacious

A number of drugs treat
schistosomiasis. One of these,
praziquantel is both safe and
eflicacious, practically elimi-
nating infection after a single’
treatment.

One of the problems doc-
tors face is that after treat-
ment the people become rein-
fected, often very rapidly, be-
cause they continue to use the
water bodies which are the
source of infection.

We decided that, for once,
this could be used to our ad-
vantage. If we treated pecople
and followed them alter treat-
ment examining their water
contact in detail, we would
then be able to relate their
contact to the levels of new in-
fection which were estab-
lished. Because the transmis-
ston of S haematobium in the
The Gambia is seasonal, we
would only have to examine
water contact during a re-
stricted period, not the whole
year round. We wanted to
assess the risk of infection for
all of the people in the study
group.

Our trained observers first
had to learn the names and to
be able to identify, on t, all
of the individuals in the study.
Then, working in shifts, and in
rotation, to ensure coverage of
all the pools which were used
by people, the observers
recorded the identity of cach
person who had water contact.

They also recorded when

the le during the period
in mw made the contact
observations.

- The results were striking.
for children, the higher their
‘index of exposure' the higher
were their levels of reinfec-
tion. But the situation was not
the same for the adults.

No matter how high
‘index of exposure’ their levels
of reinfection remained at
practically zero. This was true,
even for those adults who had
contact levels which were as
high as those of the children

who had h levels of rein-
fection. Adults just do not be-
come reinfected.

Our problem then was to

examine the ifmmune re-
sponses of the people to sec if
it would be possible to identify
any responses which could be
related to the apparent resis-
tance to reinfection shown by
the adults. The immune sys-
tem operates through the in-
teraction of various .ftchhu:l
cells with an array ol proteins
produced within the hot:‘y

These arc capable of inter-
acting with any materials
which are recognised as for-
cign: ie. those that are unlike
the body's own tissue.

The mechanisms of the
recognition of foreignness is a
complicated story: but the
usual outcome is that the for-
eign material or antigens are
destroyed and removed from
the body. Thus, the immune
system has done its job to
safeguard our ‘biological in-
tegrity’: but not on all occa-
sions.

Because of the need for the

report.

The threads of the present
scenario trace back to the so-
called “shell-shock™ of World
War One and the "combat fa-
tigue” of World War Two — la-
bels applied to the condition of
troops whose ability to func-
tion had been impaired by
stress.

by Nicola Cole

these were plain, old-fash-
foned fear.

Systematic investigation of
strcss began in the Thirties.
Yet not until the Vietnam War
did doctors find it possible to
assess and measurc is siress
damage with any degree of ac-
curacy.

This advance followed cx-

court. They have established
two key areas in stress com-
pensation cases: 'nervous
shock,” today as quantifiable as
a lost limb, and the "trigger
cvent.”

To link post-traumatic
stress disorder of the kind sul-
fered by front line soldiers or
rescuers in a ctvillan disaster

e
A racing heart, sweating palms, churning stomach, knees like jelly. All are symp-
toms of stress—a syndrome as old as the hills. Yet, reports Gemini News Service,

upmﬁvemdumﬂiﬂhitmn

Sweats, nightmares, bad
temper, depression and heavy
drinking were common symp-
toms of this impairment.

So also were a sensc of
alienation from family and

friends, and haunting memo-

ries — of gunfire and sudden
death, for instance — that be-

came obsessive. Coupled with

tensive research in the US
after the widesprcad collapse
of military morale in the field.
Psychiatrists now felt a new
confidence in diagnosing the
point at which stress becomes
stress disorder.

Precise medical evidence

has in turn given lawyers the
tool they need to take cases to

A case of cumulative trauma

medicine are turning stress into a new and potentially
bosses and workers.

with the sort of stress arising
in an office or factory may
imaginative leap.

tion is clear: i
stress can be identd
measured in combat and acci-
dent situations, the same pro-
cess can be extended to every-
day stresscs at work.

fmmune system to be armed
with the potential to destroy
other biological organtsms like
viruses, bacteria and fungl, #
has at its disposal various vig-
orous proteins w neutralise in-
truders.

Howcver, if unicashed in an
uncontrolied way, can also
damage the tissue t were
designed to protect.

One common manifestation
of this is the allergic response.
The basis of the allergic re-

Is simplec.

S ernally whes (he bady
makes an immune response to
foreign material it produces
proteins known as Iim-
munoglobulins or antibodics.
These antibodies come in a va-
riety of forms and usually bind
to the loreign material, neu-

it and assisting in its
elimination the body.

For reasons not fully under-
stood, some foreign materials
stimulate antibodies of a type
known as immunoglobulin E
(IgE). These foreign materials
are usually allergens.

IgE s normally present in
minute quantities in the blood
but when al are intro-
duced the levels may increase
by a thousand times or more.
IGE has the ability to bind to
cells, In particular to crucial
mast cells and basophils in the
skin and other tissucs.

Potent factors

When the allergen against
which the IgE was produced is
encounte once again, the
cells with IgE on the surface
relecase a number of polent
factors and enzymes which are
responsible for the swelling,
redness and fiching of the tis-
sue we associated with allergic
res ponscs.

Most of us arc familiar with
skin allergics and the respira-
tory problems of asthmatics. In
cxtreme cascs allergic re-
sponscs can prove [atal. The
allergic response is something
of an enigma.

The immune response has
evolved as our defence against
infection and it scems strange
that the harmful allergic re-
sponse has persisted.

Studies of the immune re-
sponse to worm infections
have thrown some light on this
problem. Soon alter IgE was
first identiflied, it was noted
that the production of high
levels of IgE was a common
feature of worm infections.

Experimental infections in
animals were used to show the
IgE which was produced
against the worms could inter-
act with a number of cells in

ainst Malevolent Flukes

have evoived specifically 1o be
body's defence against

fected than those with the
highest IgE levels:

evidenos, faswnring & rele for
IgE antibodies in protection
against schistosome infection
and supporting the view that
IgE does have a beneficial role.
But one puzzie rematned.

[airly rapid response to infec-
typically within a few
weeks of exposure. In the case
of the in our study the
high levels of anti-worm
were found only in adults

g . _ll- A

Even though there may be safe water sources available, communities often continue to use
traditional sites. These may be streams or ponds and need not necessarily be permanent
water bodies. Children tend to make frequent use of pools for swimming and playing and are
usually the most heavily infected section of the community. Adult use, as in this case, is
often related to domestic activities.

worm inlection

In some parts ol the world
worm infections are no longer
common and the allergic re
sponse with {ts unplcasant
side-cflects is the aspect with
which we are most familiar
Evidence that human IgE and
allergic reactivities might
protect against infection has
not been available until now,

Since the adults [rom our
community appecared to resist
reinfection we examined their
scrum for the presence of IgE
antibodics against the worms.
Only low levels of anti-worm
IgE were in the young chil
dren, but increased a little at
10-14 and reached high lewels
over |5 years old.

None of the other antibody
types produced during schis-
tosome infection had this pat-
tern. Analysis of the data, with
allowances for age and expo
surc to infection, revealed that
those with the lowest levels of
anti-worm IgE ‘were 10.2
times more likely to be rein-

S§ndr(_)_me

Numerous studies have al-
ready shown how widespread
work placc stress is, how
severe Lhe impact on individu-
als can be. It ranges around the
glove and includes:

e German industrial execu-
Uves, 65 per cent of whom
find the " lines” for their
renowned production effi-
cicncy a major stressor,

« Japanese managers who
rate “keeping up with new
technology” as a main source
of mental strain;

¢ Poorly-prepared Russian
students who undergo blood-
pressure changes "of near
danger levels” during exams;

¢ Nigerian executives who
resent long hours and the ad-
verse effect of work demands
on family life:

* Brazillan bosses who have
to work with under-trained
stall, which creates "pressures
on interpersonal reclation-
ships”;

*» American clergymen and
women , 75 cent of whom
sufler "periods of major stress”
largely through “role overload™.

The signs of stress are simi-
lar to those of "shell-shock."”
Notable among them arc in-
creased heart beat, breathless-
ness, upset stomach, sleep dif-

ficulties, and increased de-
pendence on alcohol and ci-
tes

Being resilient machines,
our bodies can with stand oc-
casional spells of stress. The
trouble starts when these be-
come too frequent, too intense
and too prolonged.

The result is physical and
mental exhaustion plus a build-
up of harmful by-products in
our bodies. These raise lability
to heart attacks.

For this reason, stress has
been termed ''the biggest
killer of modern times.” Yet in
America and Australia, the
rates for heart disease have
fallen by up to 30 per cent in
the last 10 years.

One main reason is pre-

ventive medicine — makin
dware of the risks
mn; them lead healthier,

more relaxed lives.
In America, the preventive
is integral to occupa-
tional health schemes. Much of
their cost is borne by private
corporations.
— GEMINI NEWS

—

had ten years or more of expo-
sure,

Why does resistance lake so
long to develop? The answer
may lie in the production of
the other antibodies. One of
these In particular, im-
munoglobulin G4 (IgG4) is
known to be inefficient in re-
moving antigens from the body
and in participating in immune
processes with other cell
types. Production of IgG4 may
be stimulated by the same
antigens which stimulate IgE
production.

It is known that 1gG4 will
interfere with the immune
processes in which IgE partic
ipates. Those with the highest
levels of anti-worm 1gG4 were
10.7 times more likely to be
reinfected than those who had
low levels of this antibody type.
I2G4 levels were highest in
children and declined in older
people. lLevels of reinfection
were highest in the children
and the children had low IgE
and high 1gG4. Lowest levels of

stimulate an [gE response
avoiding the production of
IgG4., which secems to delay
the development of a protec-
tive response. But some IgG4
production is desirable. *

It is these that are likely to
form the basis of the first
schistosome vaccine to be
tested on man.

Eﬂﬂﬂn“ time

The initial stages of such
trials will be designed to see
that the does nol cause
any harmful reactions but they
will also tell us whether or not
the appropriate antibodies are
being produced.

It is an exciting time for
those involved in schistosome
research but it is also a time to
be cautious. It may be a few
years yet before cliniclans are
armed with a vaccine against
schistosomes but we have
come a long way from Cairo in
1852. .
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Spareparts for Humans

ENTURIES-OLD pros-
thetic technology s
witnessing a revolution

I ol sorts as biomedical engi-

neering laboratories add vital
internal organs to the list of
human spare parts available as
substitutes for discased or

organs.

Applying skills of engineer-
ing design and using new
polymers and ceramic malteri-
als, scientists now have an im-
pressive inventory ol artificial
organs, either in routine use —
bones, joints, imbs — or under
development — artificial ears,
hearts and even a biohybrid

Prosthetic technology has
been around for hundreds of
years in the form of dentures
that replaced teeth and limbs
that substituted for lost legs
and hands. Now, backed by the
development of bioinertmate-
rials, that technology is moving
inside the human body.

A metal plate can today re-
place a multiple-fractured jaw-
bone, plastic wrist bones, fin-
gers and artificial tendons can

into repafring a damaged

and, large blood vessels that
bifurcate can get grafts of
dacron fibre, and severe dam-
aged knees are totally replaced
by a hinge-device made of ei-
ther plastic or metal.

Also on the anvil are ear
implants for the deal. One such
device s an implantable pros-
thesis designed to deliver
electrical stimuli to the audi-
tory nerves and is intended to
h:?;: people whose hearing
loss has resulted from damage
to the inner ear.

Cobalt-chromium alloys and
ultrahigh molecular weight
polycthylene have gone into
the replacement of hip and
knee joints, shoulder joints,

dental implants and bone
plates and bone screws.
Several hundred thousand
people each year reccive pros-
theses for skeltal reconstruc
tion that involves the total re-
placement of joints rendered
nonfunctional either by acci-
dents or crippling arthritis.
According to one estimale over
100,000 surgical procedures
involving the replacement of
hip joints alone are carried out
annually . around the world,
with high rates of success.
Scientists say the recent

by G S Mudur

development of special bioce-
ramic coalings is expecled 1o
improve results with ortho-
paedic implants. Surgecons
have found that it is not casy to
get bone to fuse tightly with
the metal surfaces of the
implants intended to replace
the joints.

The ceramic coatings, made
of calcium phosphate, have a
chemical structure resembling
that of natural bone. This
identical structure it is ho
will make bone cells grow all
the way to the surface of the
implants, thus making the
metallic joint implant as good
as a healthy bone joint.

Research efforts have also
focussed on implants for the

In the United States, the
National Heart, Lungs,
and Blood Institute has
launched a programme
aimed at developing an

artificial heart that will be
entirely enclosed within
the body and is capable of
functioning continuously

for five years.

heart and today a range of arti-
ficial valves for the heart and
electronic pacemakers are
keeping thousands ol people
around the world in fine shape.
Several types of whole artificial
hearts have also been tested on
an experimental basis on
patients.

But the artificial hearts
available today are intended to
be what doctors call "bridge to
transplants,” mechanical de-
vices that are only used to
keep patients alive until they
are able to get natural heart

transplants.

Artificial hears that have
been used until now have been
systems in which the patient
remains connected to a power
source. In the United States,
the National Heart, Lungs, and
Blood Institute has launched a

rogramme aimed at develop-
51; an artifieial heart that will
be entirely enclosed within thé

body and i{s capable of
functioning continuously for

five years.

Scientists have also exper-
imented with a biochybrid arti-
ficial pancreas. An artificial
pancreas is intended to be an
alternative to patients of dia-
betes which 1is currently
treated with daily injections of
insulin and a strict regimen of
diet and exercise.

The device will contain
pancreatic cells that make in-
sulin and will be placed inside
a tube-shaped polymer mem-
branc that will be linked to the
récipient’s vascular system.

A report in the US journal
Science last year said the
membrane will permit [ree
flow of glucose, insulin, and
blood components needed for
maintaining the viability of the
antreatic cells but would
El:t;l the transplanted tissue
scparate from antibodies and
killer cells of the recipient's

immune system,

A team ol American scien-
tists tested the biohybrid pan-
creas on diabetic dogs. The
devices containing canine
islets (cells that make the
insulin) were implanted in ten
dogs requiring 18 to 32 units
of injected insulin daily.
Reporting their findings in
US journal Science, the scien-

mals without further exoge-

nous insulin for periods of upto
five months.

pancreas (rans
the implantation of the device
is less traumatic than the



