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MAGINE the Earth as a sin-
I ge in which the
people rm  the indivi-

working parts. Each
person would have a function
that contributed both 1o the
running of the constituent
“organs” (the countries) and o

the day-to-day operation of the
body as a whole.

Such global cooperation
would require intricate coor-
dination between each and cv-
ery individual. Detatled regula-
tions would control each pet-
son's activities. Close supcrvi-
sion of reproduction would be
ncccssary, to ensure that ev-
cryone would be replaced
when Lhey died, at the correct
rale and in the correct propor-
tions.

This Orwellian picture of
the world may seem [ar-
fetched, not least because of
the enormously compels nr-

mmﬂerTh
mrym the billions o
cells nurhodliummuﬂ
can rl-lcl

dual

of this
level of y that tells it
when and how to . The
result is thchlqutnd collee-
ton of cells that cooperate to
form a human body.

it 48 when the reading of
the breaks down that
we e disease. By studying he
breakdowns, -r:im are be-
ginni to understand the
events that give rise
to many genctic discases.
Cancer is one ol the main dis-
cases that result when the
’pnpuhthn controls in the pro-
gram fail. Leading to uncon-
trolled proliferation of cells.

The information for this
highly complicated program is
contained, in code form, in the
large molecule known as
deoxyribonucleic acid. The
molecule, DNA for short, is
found in the nuclei of cells.
The DNA consists of a linear
scquence of four smaller com-

nent molecules, called

The order of the bases,
called A. T. C and G, forms a
code which the cell copies
intlo a messenger molecule
called ribonucieic acid, or
RNA. this molecule, which also
consists of a sequence of bascs,
carrics the information out of
the nucleus and into the cylo-

plasm, where proteins are
made.

Proteins form the major
components of each cell. Pro-
teins can form part of the
yslructure of the cell; among
their other functions, they can

The reasons why cancer develops are complex and varied. Medical

scmntlsts are begnnmng to unravei the molecular basis for this

e —

common disease with a view 1o eventually controlling it

CANCER AND

ONCOGENES

also serve as “signalling
molecules™ within the ccll or
between cclls.

The code contained in the
RNA determines the sequence
of the bullding blocks, called
amino acids, that make a pro-
lein.

The information nceded to
make proteins is carried in our
genes, Droadly speaking, a

is a sequcnce of bases in
the DNA that specifies the
structure of a protein. When a
gene makes Lhe protein that it
codes for, scientists say that
the gene is expressed.

Our genes are held in large
assemblies, known as chromeo-
somes, which arc sometime
lurge enough to be secen with
an oplical microscope. Every
human cell carrics, in its nu-
cleus, 23 pairs of chromo-
somes (46 in all). The excep-
tions are sperm and cgg cclls
(the gameles), which contain
only a single copy ol cach
chromosome.

WHEN a sperm fuscs with
the egg, a single cell, called
the zygote, results. The zygote
carrics the normal comple-
ment ol 46 chromosomes,
with two copies ol cach gene,
one copy inherited from the
¢gg the olther from the sperm.

Every ccll in an adult is
derived [rom the zygote by a
serics of repeated cell divi-
sions. As Lhc body develops,
the dividing cells become spe-
cialised, by dilferentiating into
a varfety ol cell types, such as
muscle, fiver or brain cells.
Oncr a ccll has reached a cer-
tain stage in the process of dil-
ferentiation, known as com-
mitment, it can no longer re-
vert to any of the other cell
types in the body.

When a cell becomes
commitled to a certain path-
way of differentiation, one of
the many specific genetic pro-
grams wilhin its [DNA becomes

Richard Vile
actlivated. This activation oc
curs in response to a widce va-
ricty of signals from the ccll's
environment, which are partly
determined by the age and po-
sition of the ccll in the devel-
oping body. The singnals may
be in the form of proteins sent

by the ccll's near or [ar ncigh-
buors. (Thesc proteins arce

for cxample). The mature cells
ol that compartment will clab-
orate on the basic program to
produce the specialised cells
of the separate lincages. The
stem cells not only express the
genes required to determine
the functions of the daughiter
cells. also have to divide
rapidly and plentifull, to en-
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but its structure is damaged.

As a result, it transmits an
incorrect growth signal

termed growth factors and
hormones, respectively.)

All the cells of one specilic
type (those of the blood, for
example) are described as be-
longing to the same diflerenti-
ation compartment. Within a
compartmenl, there are a vari-
cty of ccll lincages, specialised
cells with different functions.

All cells of the compart-
ment will share the same ge-
nctic program of differentia-
tion that has been "switched
on” in the stem cclls (making
all the cells into blood cclls,

surc that each compartment
has enough cells (usually many
millions of cells in each lin-
eagc) to carry out its functions

in the body.

So the stem cells have to
express gencs whose protein
products drive cells through
repeated divisions. These are
the genes of cellular prolifera-
tion. In this way, the single
ccll of the zygote is eventually
converted into billions of cells
ol varying specialisations. In

the progression from stem

Health

cells to mature, differentiated
ccll types, the genes of cellular
prolifcration generally become
less active. Simultaneously, the
activity of those genes con-
cerned with differentiation in-
Creascs.

One way of defining a
cancer is as a population of
cclls that has gone a certain
distance along its pathway to-
wards maturation, but in which
the processes of proliferation
and differentiation have be-
come uncoupled. The result is
that cancer cells divide rapidly
and are no longer able to com-
plete their m ol dilfer-
entiation. Cells with thesc
qualities arc said to be trans-

formed.

A population of transformed
cells usually derives from the
divisions of a si cells that
has accumulated damaging
changes in its genes. A group
of similar cells (termed
"clones”) derived in this way
from a single parcntal cell in
known as s clonal population.

We do not know how often
pul:nllallﬂ canccrous cells
arisc in the body, or exactly
what the role of the immunc
system is in dealing with thosc
rogue cclls. But we do know
that these changes can happen
to most cells, diverting them
[rom Lheir normal program of
differentiation, within most of
the compartments of the body,
and at many diffcrent s
between stern eell and the fully
differentiated state.

Cancer eventually kills thr-
ough the damagc caused by the
cxpanding number of cancer
cells. The wrong types of cells
progressively occupy vital
room in the body : their pre-
scniee hinders normal cellular
activity.

Many cancer cclls also eve-
ntually become able to spread
form the site of origin to
distant regions of the body.
This process, which is called
metastasis, is life-threatening
as it increases the ability of the
rapidly growing population of
cells to damage the body.

Scicntists name the study of
cancer “oncology”. They have
known for many ycars that
damage to a cell's DNA, known
as mutation, is associated with
the changes that lead to
canccr, a proccess called car-
cinogencsis or oncogenesis.
But current ideas on how
genes change in cancer began
to take shape only when re-
scarchers discovered small
viruscs called rescarchers.

By arrangement with New Scientist.
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Chinese herbal medicines are not very well-known ouitside China and South-East
Asia, but the Chinese swear by them for certain ailmvents, and they are becoming
more and more well-known in other parts of the world,.

Ginseng, Herbs, Mushroorns and Lizards

Eating Them Can Help You

here are few things na-
sticr than a bad cold.
Sore throat, , heavy
head, blocked or running nose,
and on top of cverything clse
somctimes you lose your voice.
When that happens to me, |
take Chincse herbal medicines.
A couplc of doses of Chinese
cold tablets and | am well on
the way to a cleared head, and
alter onc dose of Balangan |
can talk again. Miraculous? |
don't know, but it works.
Chinesc herbal medicines
arc not very well-known out-
side China and South East Asia,
but thc Chincse swear by them
for certain ailments, and they
arc becoming more and more
well-known in other parts of
the world. There are remedics
for everything from age spots
lo insomnia to kidney stones.
Take, for example the Musk
They smell quilte
strong, but are very cffective in
the rcliel of muscular aches
and pains ol all kinds. If you
want somcthing extra, use
White Flower Oil, a famous
Chincse liniment which is said
to cure all pains starting from
headaches to rheumatism. The
manufacturcrs say tha rvu can
apply it to the aflfected parts,
or swallow it il you so prefer.
In [act they say some foreign-
crs cnjoy White Flower Ofil
mixced and caten with rice !
For those who are con-
cerned not so much with
aches and pains as with more
intimate problems, a curc is

avalilable for them in the form
of snorc drops. A couple of

Datong snore drops in cach
nostril at bedtime are guaran-
teed to stop you snoring and
allow your spouse a good
night's sleep. Il your spouse's
insomnia is not however,
caused by your snoring, why
nol let him or her try the
slecep pillow, which is stulled
with a special mixture gf herbs
guaranteed to induce slumber
in even the worst insomniac.
[Having had a good night's
slcep, what could be better
than to grect the moming with
enough vitality and energy lo
carry you through a working
day and still cnjoy a few games

Nasreen Sobhan

of squash and perhaps a: night
outl with [riends? Ginsenig lca,
ginseng capsules, drops and
tonics are apparently [aflproof.
According to the resulls. of sci-
eniiic experiments, gfinseng
helps to retard the ageling pro-
cesses of brain and bocly cclls,
assislts in the absorpition of
protein, fat and sugar, and im-
proves stamina of all kinds.
Recently a woman ‘who took
double doses of ginserig during

her pregnancy gave bi rth to an

A couple of Datong
snore drops in each
nostril at bedtime are

guaranteed to sitop you

snoring and allow your

spouse a goocl night's

sleep.

exceptionally hairy child,
prompting speculiation in the
scicntific commun ity that gin-
scng could assist in hair
growth.

Il the taking; of ginseng
proves to be insullicient, per-

haps supplcmeritary doscs of

royal jelly can help in the
scarch for etermal youth. The
qucen bee feceds on royal jelly
and is larger lives longer than

—— —

Ginseng tea, ginseng
capsules, dro ps and tonics
are apparent ly failproof. It
helps to retsurd the ageing
processes of brain and

body cells.

the average bwce. It may not in-
duce growth in human beings
but it is sak] to combat ageing
and is a gre at tonic. One user
claimed that regular doses of
royal jelly h ad cured her sciat-
ica; and it dcfinitcly seems to
improve skin tone.

Since there is a premium
these days not only on youthful
looks but i1 slim figure, help is
at hand for plump people .
Slimming or anti-adiposity tea,
is guarani.ced to help you lose
weight. A cup ol slimming tea
al bedtime taken regularly can
help the liopeful dieter lose up

e

AIDS Orphans
on the Rise

Apart from creating a large number of orphans,

AIDS now seem fto

themselves. by Nassali Tamale

pose a threat to children

CQUIRED Immune Defi-
A ciency Syndrome (AIDS)
is no mystery to the chi-
idren of Rakai district in

Uganda.

it is not uncommon for
young children to say,
"Mummy is also to die,”

upon the death of thetr [ather
[rom Lhe discasc.

Eight ycars alier the first
casc of AIDS was identificd in

Rakal, in many villages onc
now finds houscholds run by

icenage AIDS orphans. These
children are often malnour-
ished, in need of proper
healthcare and lacking educa-

ton.
of ‘s two milllon or-
phnn- 1.5 million have h-l
is o AIDS,

Pinto, President of thr
newly -lormed Uganda Com-
munity -Based Association for
Child Welfare (UCBAC). In
Rakai district alone there are
now 50,000 orphans.

Sometimes AIDS claims
but children are

Even when relatives can
ltake charge of the orphans,
they arc often elderly and im-
poverished and cannot provide
proper nuitrition or care.
There have cven been cases for
young AIDS orphans who have
been forced to fend for them-
sclves in the former home of

offer a solution o the pruhkm
Pinto says that when children
arc laken into care, they often
lose their rents’ property
through theflt or neglect.

Land is usually the most
valuablc assct lefl to them.
Oncc the parents dic, land-
lords scize the opportunity o
cvict the children, usuall
the grounds that they so
plot of land to the parents, not
the children. If the land is left
idic then neightbours will en-
croach upon L

Robinah Kashadha, Rakai
District Administrator, says
that the numbcer of land cases
in which children arc threat-
encd with eviction is increas-
ing In many cascs, the chil-
dren are so helpless that she
personally handics their cascs
for them.

Another problem with or-
phanages is thal children who
are brought up in such institu
tions may become uprooted
from socicly, according Lo
Molly Nassuna, UCBAC repre-

the

scntatives in Rakad.

It is usually children from
poor [amilies who end up in
orphanages. Rich parents olten
take precautions in casc they
should die prematurely as the
recent trend of setting up
trust committees involving of-
ficials from the Roman
Caltholic Church shows.

With the number of orphans
continuing to risc, orphanages
will only be a partial solution.
Asks Nassuna: "Where will Lhe
resource come from to institu-
tionalise all of them?”

Pinto is calling for a flexible
community-bascd approach
taflored to the particular cir-
cumstances of the orphans. If
old enough, the eldest child
can become the head of the
family and a neighbour become
responsible for looking aller
them.

Basic provibions such as
clothing and food have to be
provided 10 the many children
who are left penniiess because
their parents use up all their
income for medical treatment

Says one woman from
L in Rakal district: "All
along we were led 6 believe
that children between
five and 15 were not at risk.”
But recently cases have been
reporied of children of six and

years
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dﬁ.-du of experience.
the sucorss rale of n
vitru lertiization (IVF) i the
United States, Britain. Frunce.
Wuuh. and other
eenires remains stubbornly
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Mt although this was one of
the bighest rates of any coun
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to several pounds a weck,

Lotion 101 is the ultimalce
aid to good looks, for what is
the use of a youthlul appear-
ancc and a slim body il onc has
a receding hairline or worse
still, is bald? Regular applica-
tions of 101 are rcputed to
have curcd many pecople of
baldncss. It stops loss, and
stimulates the growth of new
hair on the scalp for both men
and women. Sales,of 101 are

especially high in Japan, but it

is now being exported to many
other countries.

As for those who, indiller-
ent lo the uses of ginseng and
slimming tea, can think only
ol how 1o relicve the agonies of
gout, therc is hope for them in
Chinese goul medicine, which
tastes awful, but has been
pl‘ﬂ\l(:d to be I.n.tly eflective.

The practice of Chincse
traditional medicine is an an-
cicnt seicnce which goes back
many centuries. The rcmedies
are numecrous and varied, and
are made up of such ingredi-
ents as herbs, deer horn and
antlers, snake venom, mush-
rooms and driced lilzards. In
most cases the medicines are
prescribed in the form of pills,
some quite small, and taken in
doscs of five or six at a time.
Some pills however, arc as
large as ping pong balls and
thcy have to be cut up and
chewed in piccees.

Apart from these odditics of
shape and size, traditional
medicines have been proved 1o
be effective. Antibiotics and
other modern medicines are
certainly used widely in the
case of more secrious iliness.

Although thcse are
no checaper than western
medicines, the herbal and nat-
ural preparations have the ad-
vantage ol being both effective
and without side-effects. So
:thi,rmtnyun:nmt time you

*A I'n:: journalist who
specialises in travel and health
writing, Ms. Nasrcen Sobhan
now lives in Beijing with her

Bangladeshi diplomat husband.

A Pill Against Cancer : More than Just a Dream

team of scientists al
A the Max Planck Insti-
tute for Mcdical Re-
scarch in Heidelberg have
succeeded In deciphering
parts of the degenerative pro-
cess of intestinal cancer. Now
their efforts are béing  di-
rected at  methods  of
intervening in this process so
that it can be interrupted.
As a rule cancer is
gered when  certain. normally
harmless genetic factors
(@genes) undergo mutation us a
result of external causes. Here,
for example, a single clement
in the molecular chain of this
gene, the DNA, Is replaced by
another element. As
gene has  at least hundreds,
and sometimes even hundroeds
ol theusands of such ele-
menits.this seems o be only a
slight modification. Neverthe-
less. under certam circum-
stances it can have devastating
consequences. The reason for
this is that the gene supplics
the instructions flor
synthesizing protein
molecules. and as a result this
can bring about a defective
protein.
Proleins arc made up out of
a good 20 different amiino
acids. A mutation in the gene
can result in an exchange of
clements occurring also in the
attendant proteins: valine
could be incorporated, for ex-
ample, instead of glycine. But
this can have definite consc
qucnces for these proteins be
causc they all have convoluted
and interwoven chains of
molecular structures of an ex-
tremely complex nature: and it
is the structure of the re-
spective proteins which de-
lcrmines their particular be-
havior. This 18 becausc this
structure ensures that the
actual and extremely minulte
function complex of such
chains is characteristically
turned outward. thus offering
access o s reaction
partner. Thus. if this spatial

Lrig-

} .

it is preeisely this kind of
form alieration which scien-

usts in Hekdelberg have been
tracing. They were ablec to
demonstrate on a protein

With regard to intestinal cancer molecular biologists have

found an answer to the question as to
malignant tumors.

the cause of

these oncongenes in human
genes. In the process it has
becn discovered that these arce
very often involved in the
transmission of growth signals
[rom the call surface to the
cell nucleus, and
them reacts with an especiall
cnergy-rich molecule, called

that one of _

guanosine triphosphate, better
know simply as GTP. This is P
ik

In the case of intestinal
cancer {1 was possible to show
that defective P 21 was
formed in 50 percent of the
cascs, and in cancer of the
pancreas the proportion was

up o 90 percent, P 21 §s part
of a signal chain which trans-
mils growth instructions into
the cell's  interior. The trigger
is a rnessenger substance,
which makes contact on the
outer vvall of the cell and at-
laches itself to the P 21. In
this «ondition the protein

cach _

‘We shall not live in dilapidated houses. We shall r-r-ir
constructing new houses at the earliest' — is one of 16

™y

Bank which offers services, among others, in health.
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our houses and work toward
decisions’ adopted by the Grameen

bonds itself with the energy-
rich GTP and is now in the po
sitfion to conneet itsell with a
rceeptor molecule in the cell's
interior.

Normally this signal is im-
mediately interrupted again
due o the fact that a part of
the GPT mwolecule is  split off,
which breaks the bond to the
receptor molecule. However,
in the casc of defective P 21
the receptor molecule re-
mains coupled and now inces-
santly transmits the growth
and ccll division instructions
within the cell. Thus 1t is
Iransformed into an uncontrol-
lably multiplying cancer cell
a tumor begins to proliferate,

Al the Max Planck Institute
in licidelberg., scientists suc-
ceeded in making the distine-
tion  between normal and de-
feetive I 21 literally visible. It
was found that two adjacent
loops protnide out of the rela-
tively compact proteins. which
have string-shaped and helical
structures. One of the loops 1s
responsible for bonding the

receplor molecule, while the
other is involved in the bond-
ing of GPT. It was on the sec-
ond loop where the false
amino acid lor defective P 21
was actually found. This tiny
alteration of the characteris-
tics of the loop prevents the
splitting off nnl:l “provides the
receptor molecule with a per-
manent parking place”. as one
of the scientists expressed it .

success, which has been
hhiled as “pioneering”. will
now be in two direc-
tions in Heidelberg. On the
one hand, researchers are try-
ing to discover similar distur-
bance mechanisms for other
protein , which also
lead to tumor developments.
On the other hand, possibili-
ties are being to new-
tralize the fatal effect of amino

actd exchange.

The problem is that such an
effect must be restricted to
the defective proieins- normal
P21 may not be effecied. so as
nol Lo interfere with the
growth of healthy cells. At pre-
sent, compuler simulation ol
the melecular processes is
bet used W Uy to design
substances. If this is
successful, it will still be many
years beforc an appropriate
medication arrives on the
market.Be that as it may : "A
pill against certain types ol
cancer is no Ionﬁr re
ulopia”. in the opinion of Dr.
Fred Wittinghofer. one of the
team leaders in Heidelberg

— GRS Feature.



