&S T S OENPFHIRY'S
INVENTIONS like steam
engine, automobile and

gunpowder changed the face ol
the world accomplishing things
faster and more efficiently’than
the humans could do alone, or
in a group. Microprocessor, this
century’'s key invention has

Microchi

by Md Asadullah Khan
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Let’s movie forward

may benefit the multinational

corporations and somewhat the

top 20 per cent of the popula-
tions. But consumerisimn is mak-
ing people to spend more than

they earn. All these consumers
are heavily in debt. The poor get

nothing and are getting desper-
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p explodes the horizon

growth figures, The growth rate

stalling computer linked Cable
TVs in some Augusta homes in-
augurating what they call the
electronic house call, The com-
puters have ports for several di-
agnostic instruments, By hold-
ing, say, the stethoscope to his
chest and clicking the appro-
priate fcon on the computer

growing scenario of food gap
and population explosion can
only be bridged by the marriage
ol hiotechnology and agricul-
ture. In scores of experiments,
scientists are changing the ge-
netic endowments ol plants and
animals and the results could
spawn a revolution In farm

ferred to wild relatives of do-
mestic specles. Theoretically,
genes that
conler resistance to disease or
herbicldes could create hardier

experiments with

weeds,

Food salely is another legit-
imate concern. Products {rom

s
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lennium, may be able to ¢h ¥

their kid's traits, to select their

ender and eye colour, perhips
even tinker with their 1Qs, per-
sonalities and athletic abili-

ties. They could clone them- -

selves, or one of their kids or a
celebrity they admire or may be
even us after we've died.

'Tturally resistant to, and
tu gonceivably, their 1Q per

romises, parents may
pbc able to go beyond
g out undesirable traits

actually inserting the

neering and cloning sclence. In
ne o i T

the first place,
the DNA I::nf animal cells and
embryos by adding human
codes then they duplicate the
newly created DNA to breed ﬁ,-
netically identical flocks. Al-

tered genes should mean that

- Icall . _ “engineered” animals produce

brought about a breakthrough  ate. People having no means of  screen the user will be able o fields, feedlots and dalry barns, ﬁfri-l::;?kl fuiﬁ":er;&rir?-rgiraoﬂg In the five million years mﬂ new millennium  milk containing specﬁlc pro-

~In_all walks of life. By ostensible income and no  send readings to doctors while  Only recently, the US Depart-  testing (o ensure that they are Since apes separated from hu- vyears old, parents may teins for medicines or have

- managing electrical impulses to  standing in the society are be-  falking to them on TV monitor.  ment of Agriculture has ap-  harmless. On balance, how- man species our DNA has g Yo fertility clinics and articular organs that will not
mimic the Jogic of the brain—on  jng corrupted by consumerism, The millennium promise in : ge
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or off, one or zero, yes or no—
the microprocessor {Is an

extension not of strength, but of

intelligence. Prior to this, the
microprocessor's lorerunner,

Most people have now air con-
ditioners, television and
provocative videos that ulti-
mately leads to sexual abuse.

medicine will work wonders.
Detecting a tumour is one thing
treating it quite another. Even
il telemedicine does revolu-

proved nearly 100 test plant-
ings ol crops that have been ge-
netically altered to give them
traits such as pest resistance
and tolerance to weed killers.

ever, as the sclentists predict,
bloengineering is likely to be
more a benefit than a bane. In
the case of cotton which is
heavily sprayed with chemical

evolved less than two per cent,
Bul in the next century, we'll be
able to alter our DNA radically,
encoding our visions and vanl-
ties, while concocting new life

ing froxn a list of options,
ay the war buyers order air
Conditioning and other facili-
tes iy their car.

the ultimate shopping

rejected alter transplants.

e must recall that the birth
of Dolly the sheep, an exact
replica of its mother, sparked a
worldwide debate over the

Consumerism at its height has  tlonise diagnostics, surely More ambitious projects are insecticides, the addition of a form. But moralists and bio- ce, our nd medical applica-
computer could be tapped only brought in its wake drubig men-  surgery will still require direct envisioned, amun% them adding  bacterial gene that poisons bud-  €thicists warn us that we should :blftiﬁﬂllgé gﬂuc {?oor{: lofaclnning. To putF; pre-
by a lortunate few. But what en- ace and drug trafficking around contact between patients and protein to staples like corn an worms and bull-worms could draw a line that would permit n, who is appalled cisely, cloning may have
gineers at Intel Cnr[). did In pe world. In most under devel-  doctors. No, it will not. changing the type of oil pro- help farmers and the environ- using genetic engineering to something to contribufe to hu-
1971 was to shrink those greatl oped countries, especially ten- Several engineering teams duced by soybeans. Pigs that cure diseases and disabiliti:s

boxes of transistors and wires
down to a more manageable size

der-aged citizens are being
slowly polisoned. The largest,

are now perlecting “robolt-as-
sisted microsurgery” system

grow faster and leaner and cows
that manufacture medicine in

ment alike. Similarly, the dis-
covery that plants can be

"vaccinated” against disease by

(cystic fibrosis, muscular dys-
trophy) but not to change per-

pect of designer ba-
- UK€ many of the ethical
conundrums posed by the ge-

man, medicine, but the world
must use it cautiously. Several
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wafer — the stuff of ordinary
sand. Chips have set in motion
a virtuous cycle of technologi-
cal advancement. Intel founder
Gordon Moore in a now-famous
observation that came to be
known as “Moore’'s Law™ esli-
mated thal microprocessors
double in power (or become 50
per cent « tLt‘.’ipf"F] cevery 18

‘"mﬁ‘mblnu ropiucessor is con-

stantly bemg adapted to new
uses, saturating cvery aspect of
daily life. Coupled with wireless
communications, chip-based
information appliances will,
within the next several years,
make it possible for people to
receive digital data—stock
quotes, grocery prices Internet
sites, corporate sale reports,
restaurant reviews, sporls,
weather and traflic on demand
anywhere on earth. Language
barriers will fall with the ad-
vent ol gadgets capable of trans-
lating sentences as they are
spoken. At home, smart oven
will unerringly cook food. en-
tertainment units that know
your prelerences will retrieve
favourite programmes auto-

matically or by voice command,
while other digital assistants

will eliminate daily drudgery.
Automobiles that" know where
you are and can direct you to

your destination. that warn you
of treacherous road conditlions
and impending collisions, that
can even take over the wheel in
emergencies are already under
development. Smart cards-
credit card sized pieces of plas-

tic with embedded microproces-
sors—portend a cashless sociely
where individuals carry elec-

tronic wallets containing all

identification and means ol
payment in digital form. Use of

tralficking—is peneltrating
deeply into the civic structures
that make democracy a mock-
ery. Computer Knowledge is
now essential in landing jobs.
To have an edge in job search in
any country in the earlier days.
it used to be enough to be well
educated. Now, say the experts,
it's critical to be digital. Em-
ployees who are adept at tech-
nology earn roughly 40 to 50 per
cent higher pay. Now every
business either in America or
elsewhere in the world requires
some computer knowledge.
Companies and industries are
even modelling their cash regis-
ter after Nintendo controls. But
the "haves”, says the Harvard
Business School Professor, will
be able to communicate around
the globe. The "have-nots” will
be consigned to the “rural back
water of the information soci-
ety”. But advanced countrtes are
trying to bridge the gap but the
fact is technology is advancing
so fast and at such huge costs
that it's nearly impossible for
conniry toraich fporie i the
New ideas and programmes
for the schools are being an-
nounced every now and then.
The 90s populist slogan in
America is no longer “A
chicken in every pot”™ but "A
compuler on every desk”.
Computers and video nel-
works can provide long-dis-
lance healthcare. It may sound
unbelievable and strange in our

country but throughout rural
America, patients are discover-

ing that the big city medical
centre is just a mouse-chick
away. Once dismissed as gim-
mickry “telemedicine” net-
works could soon link™ every
big medical centre and physi-

mands issued on an electric
console, promise both to extend
surgeons reach and to enhance
(their perlormance.

One of the ploneers in vir-
tual surgery is Dr. Steven, a Cal-
ifornia eye surgeon who has
long wished for a better way Lo
treal the ocular damage caused

by diabetes and high blood

pressure. A surgeon can some-

90 species of frults. Calgeny, a
blotech firm in Davis, Calilor-
nia, has developed a tomato
that does not rot as fast as nor-
mal varieties. Since 1993, Bio
Technica International ol
Cambridge, Massachusetts has

. carried out first genetic alter-

atlon of corn, the No. 1 crop in
the US. In the past desirable
properties were introduced into

on chemical insecticides, Cur-
rently farmers battle such dis-
eases by spraying that carry
them. Genetic engineering could
also be used to give livestock
more resistance to bacteria, re-
ducing the need to feed antibi-
otic to farm animals. Most im-
¥nrtantly. it is to the hungry

hird World that biotechnology
oflers the greatest hope. Wash-
ington niversity plant

il

Silicon chip has broadened the horizon of human hopes

physical appearance, gender

a”‘\‘ﬁ'é':l%'ﬂh'm gelting ready
for the breakthrough that could
come at the end of the next cen-
tury, as predicted by the scien-
tists, and {s comparable (o
mapping our genes: plotting the
10 billion or more neurons of
our brain. With that informa-
tion, we might someday be able
to create artificial intelligences
that think and experience con-
sciousness In ways that are In-
distinguishable from a human
brain. Eventually we might be
able to replicate our own minds
in a machine, so that we could
live on without a biological
brain and body.

Presumably, the 20th centu-
ry's revolution in “Info-tech-
nology” will thereby merge with
the 21st century's revolution in
biotechnology.: Genetic engi-
neering for Designer bables Un-
til just a few years ago making a
boy or baby girl was pretty
much a hit or miss affair.

But not any more, Parents
who have access to the latest
genetic testing technique can
now predetermine there baby's
sex with great accuracy—as
Monique and Scott Collins of
Virginia, US learned to their de-
light two years ago, when their
long-wished for daughter Jes-
sica was born after genetic pre-
screening at a fertility clinic in
Fairfax, Virginia. And baby
Jessica is just the beginning.
Within a decade or two, it may
be possible to screen kids al-
most before conception for an
enormous range of attributes,
such as how tall they're likely
to be, what body l)épe they will
have, their hair and eye colour,
what sort of illnesses they will

tors. ethicists, reljgious leaders
and politicians are just starting
to grapple with the implica-
hons. Aside from gender, the
only truils that can now be
idenufied at (he earliest stages
of development are about a
dozen of (he most serious ge-
liele diseases. Gene therapy in
embryo | at least a few years
away, And the gene or combina-
tion of genes responsible for
*most of our physical and men-
tal attributes has not even been
identified yet. Besides, say
clinicians, even if the tech-
nigues for making designer ba-
bies are perfected within the
next decade, they should be ap-
plied in the service of disease
prevention. not improving on
nature.

But ironically, what doctlors
intend is not necessarily what's
going to happen. Indeed, the
technology that permitted the
Collins family to pick the sex of
their child was first used to se-
ls%ct for health. not gender per

The first couple to use this
technique was looking to escape
a deadly disease known as X-
linked hydrocephalus, or water
on the brain, which almost al-
ways affect boys. But while the
technique is ideal for weeding
out this and other X-linked dis-
orders, including haemophilia,
Duchenne muscular dystrophy
and Fragile X-syndrome, most
patients treated at Genetics IVF
want to even out their families.
Our view at the moment, so says
Dr. Zev Rosenwaks, director of
the Centre for Reproductive

"Medicine and Infertility at

Cornell Medical Centre in New
York city. is that these tech-
nique should be used for medi-

Prospects on

th%ﬁl‘f?%%ﬁrglcnt therapy and

gene based drugs that could
come to the benefit of hum=ns.
there will be otheérs incluc.ng
new kinds of vaccines, new
sources of transplant tissue,
even techniques doctors may
someday use to stave off the age-
ing process. Stem cells have
such potentials and could be a
terrific boon to medicine. Most
diseases involve the death of
healthy cells—brain cells in
Alzheimer's, cardiac cells in
heart disease, pancreatic cell
in diabetes, to name a few. If
doctors could isolate stem cells,
as they hope now, then direct
their growth, they might be able
to furnish patients with
healthy replacement tissue.

Doctors have been con-
stantly urging us to eat fruit and
vegetables for maintaining
good health. But within the next
decade we could be cating broc-
coli not to make our parents
happy but also as a way to de-
liver drugs that stave off infec-
tious diseases or that treat var-
ious chronic conditions.

“The idea of vaccina'ing
people with edible plants is very
new,” says Dwayne Kirk of the
Boyce Thompson Institute for
Plant Research in Ithaca, New
York. "But it's a lot friendlier
than injections.”

Because their cells naturally
produce large quantities of pro-
tein, tomatoes and potatoes
seem for now to be the most effi-
cient vehicles for new approach.
Instead of mixjnF, viral or bac-
terial DNA in a formula for in-

jection, for example, scientists

could insert it into soil bacteria.
When the bacleria are taken up

cal indications -
mlwenlg.imuu"&’ not family bal

digital cash will become widely cians office m the US. Since Sy by the plant, therapeutic DNA
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amounts of data are helping to
unravel nature’'s more elusive
SEC H.'L:u. | : s

Because ol the microproces-
sor. previously "Herculean pro-
suchh as the Human
Genome Project, an

international ellorts o map

the three billion DNA se-

quences that determinc the

human genetic makeup are be-
ing completed ahead of sched-

ule. In a word, the power of mi-

crochip is gradually becoming
something astounding. The sil-
icon chip itself, may ultimately
be relegated to a museum by
another nascent technology
called quantum computling.
Through subatomic engineer-
ing, scientists hope to knit to-
gether groups of crystalline
molecules, which can store elec-
trical charges into imposs’ly
small devices that perform i ke
silicon chips. So says James
Heath, a chemistry professor at
the University of California at
Los Angeles and head of a quan-
tum computing research team,
“We can potentially get the
computational power of 100
workstations on the size ol a
grain of a sand.”

Voting through

computers

Democratic government and

democratic practlices can only
be ushered in the any country,
either Bangladesh or elsewhere
through fair voting. Because of
the volatile nature of politics
and intra-party feuds and con-
flicts, voting ‘exercise is far
from clean. So governments in
many countries are now con-
sidering computerised voting.
Evidently, its convenience is
bound to boost the votes cast in
an election. In North America,
people are already registerinz to
vole by computer. US-based
Election Systems and Software
‘Inc says that besides Internet
voting, people will eventually
be casting ballots by telephone
and interactive TV.
- Such new technologies can
also be used to conducl elec-
tronic referendums on key is-
Sues,

But some problems remain
to be ironed out notably authen-
ticating ballots and maintain-
ing confidentiality. Maybe a

special pin number could be
used for each individual or
“Smart Cards” issued with a
magnetically enaoded strip or
hologram. There has been talk
about usifg biometrics for au-
thentication, including finger-
prints, voice and eye scans.
These things would come up in
this millennium.

Effect of Consumerism
A computer these days gives
the average person the pow=r to
do things in a week that al. the
mathematicians who ever lived
until 30 years ago couldn’t do in
years. The explosion of scien-
tific innovations has brought
in its wake western - style con-
sumerisi. Sadl(j( true, we have
been deceived by illusory
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Dodge County Hospital in rural
Eastman, in the recent past, she
had a persistent fever and the
oozing black lesion on her leg
was so painful she couldn'
walk. The emergency physician
guessed she had been bitten by a
spider. Yet no one could really
say-even her internist Dr.
Monroe-what it was. Until re-
cently getting a diagnosis would
have required harrowing jour-
ney to Atlanta to see a derma-

tologist. But Monroe {lipped on
a compuler-linked, interactive

video system, and in effect
beamed a specialist onto the
scene. From an office in the
Medical College ol Georgia, Dr.
Jack Lecher inlerviewed Un-
derwood on the screen while ex-
amining her lesion on another,
What she had, he quickly re-

alsed was not a spider bite but a
staph infection, that was rot-
ting her flesh. She had to spend
12 days in the hospilal, receiv-
ing intravenous antibiotics, but
thanks to the quick diagnosis
that was all it took to save her
leg. The new millennium holds
SO much promise, A typical
telemedicine network includes
a dozen more [acilities—doc-
tors’ offices, nursing home,
even prisons— each one linked
to regional medical centre
through computers, cameras
and video monitors. One cam-
era has a zoom lens that can
pan a whole examining room or
focus on a single skin pore. A
secgond may transmit images of
records and test results, while a
third attaches to scopes that
can be used (o inspect the colon
the stomach or the inside o
someone's ears. By activauing
the system a faraway specialist
can discern almost anythiug
that a physical examination
would reveal—and he can do it
in seconds rather than hours.

The benefits of virtual
medicine or so to say millen-
nium medicine aren’'t conlined
to emergency care alone. You
would hardly find an oncologist
or psychiatrist or neurologist
in a suburban town or rural
surrounding because few rural
communities generate enough
business to attract such a spe-
cialist. But electronics could
change all that, Report have it
that from his well-wired office
in Kansas city Dr. Gary Dolitfle
is now preparing to launch
twice-weekly oncology clinic
for cancer patients all over
north-central Kansas.

And Dr. Ace Allen, directos
of the state's Telemedicine 12¢
search and Evaluation Pro
gramme, says other specialists

will soon follow suit. While
Kansas dreams of electronic
clinics. health officials in

Georgia are taking the same
idea a step further. In the not-
too-distant future, they say,
anyone with a special may
be able to conjure medical assis-
tance without leaving the living
room. Researchers from the US
Army and the Medical college al
Georgia in recent limes are in-

f

engineering, scientists hope to knit together groups of crystalline
molecules, which can store electrical charges into impossibly small de-
vices that perform like silicon chips. So says James Heath, a chemistry
professor at the University of California at Los Angeles and head of a

quantum computing research team, “We can potentially get the computa-

tional power of 100 workstations on the size of a grain of a sand.”

times stem the loss ol vision by
cauterising injured blood ves-
sels in the retina, but the ves-
sels are too small to mend with
any finesse. So Charles and en-
gineers at NASA's Jet Propul-
sion Laboratory have developed
a robotic arm that mimics any-
thing the surgeon does with an
electronic pointer, but at less
than a fifth of the original
scale. Human tests are just be-
ginning but the device could
give surgeons unprecedented ac-
cess to remole regions ol the
eye, ear, spine and brain.

Biotechnology
to the aid of over
populated world

No problem can be more
threatening to the earth’'s envi-
ronment than the proliferation
of the human species. Today,
the planet holds six billion
people. During the next century,
world population will double
with 90 per cent of that growth
occurring in poorer, developing
countries. But in the poorest
countries, growth rates are out-

stripping the national ability to

provide the basic necessities—
housing, [uel and food with
grasslands overgrazed and
croplands over-ploughed by
desperate farmers. Horrifying
images of starvation in parts ol
Africa, Asia and North Korea at
least have captured the atlen-
tion of the world. In such a des-
[‘}{‘Trltt‘ and hopeless situation,
siotechnology or genetic engi-
neering promises to transform
agriculture increasing farm
yields to sustain the growing
number of population. Encour-
agingly, in our neighbouring
country India, hall of the crops
grown germinate from hybrid
seeds. Combined with irriga-
tion, mechanisation, pest con-
lrol management and use ol
fertilisers, the superior strains
helped, launch the so- called
Gireen Revolution that has made
the nation of 980 million peo-
ple sell-sufficient in food. In
1967, India harvested 74 mil-
ltons tonnes of grain. Thirty
years later, production topped a
record of 199 million tonnes, a
jump ol 169 per cent — although
land under cultivation ex-
panded only eight per cent. In
the next live Lo seven years, say
India will need 240 million
tonnes ol food to feed its accel-
eraling growth of population
2.1 per cenl) vis-a-vis China's
|.2 per cent and the answer lies
with Monsanto.

Scientists now believe that

plants and animals through
simple crossbreeding but for the
most part scientists merely
reshuftled genes within a par-
ticular species. Corns could not
be crossed with soybeans, nor
cows with pigs. But now plants
as diverse as tomatoes and cot-
ton have been equipped with
genes that scientists have bor-
rowed from bacteria. Shrimp
may soon be given disease-
fichting genes taken from sea
urchins. Eventually, crops and
farm animals may be raised to
produce not just food and cloth-
ing but also a wide array ol
chemical compounds and nu-
man proteins like insulin.
While research on plants has
taken the lead, work with farm
animals does not lag far behind.
Only in the recent past the Bay-
lor College of Medicine and
Houston-based Granada Bio-
sciences succeeded in (rans-
planting growth-promoter
genes into cattle embryos.
Industry enthusiasts say
bio-engineered animals and
plants could become commer-

cially available within the next .

five years. But the question now
looms up: Are GM (genetically
modified) crops sale for con-
sumption? Many scientists say
thic risks are being over-stated
because DNA—in any food—Is
destroyed during digestion, Bul
some critics insist thay 6M
foods could contain ingredi€lils
thal cause serious [ood allergics
not normally present, THEre 1s
now growing dcuands VSPe-
cially in Europe. for gl GM
products to be labelleds SO 1€~
thing blotechnolopy ¢oflipanies
are loath to do in casglt sparks
consumer panic andPights the
fledgling GM industly. Despile
the perceived dangéS. GM lood
will proliferate m"g‘”m coming
decades—driven #PY iiﬂl:lbllﬂl*
ness's appetite @r prolit and
pressure of popuftion. ,
Scientists ey say that food
will be prmjm:flt the molecu-
lar level—cHcken breasts
grown in a pdri-dish, say. The
meal in a p has been J-’I’l"
dicted since 4 least the 1950s,
The worfaholics may save
time by poyPIing capsules con-
taining all the elements of bal-
anced méal plus mood en-
hancers that mimic the joy of
eating. The argument that blo-
engineering of farm animals
and plants POSCS risk can
hardly be ruled out. With
plants, however, lh_t:rv_is ;uix}r:!},-s
the i,{]ﬁhlblllly that lew Lrails
could be accidentally trans-

pathologist Rogar Beachy Iis
working an introducing genes
for disease resistance into Cas-
sava, a critical food source for
much of Africa.

Scientists at the Interna-
tional Potato Centre in Peru
and the Interpational Rice Re-
search Institute in the Philip-
pines are applying the tools of
genetic engineering Lo improve
the major crops of South
America and Asia. Before the
middle of the next century, ex-
perts warn, world population
may reach 10 billion and agri-
culture had better keep up. By
that time, the planet’s crop and
livestock growers will probably
have new environmental chal-
lenge to meet, ammlﬁ them' a
changing climate and increas-
ingly salty soils. So, asserls
Beachy, “Some argue that it is
irresponsible to use biotechnol-
ogy. To me, it seems irresponsi-
ble not to use it.” Gene therapy

eople have started bidding
arewell to the century of
physics, the one in which we
split the atom and turned sili-
con into computing power. It is
now time to ring in the century
of biotechnology meaning the
gene therapy that offers
promises of replacing faultly
genes with defective ones offer-
ing hopes for treating diseases
[rom cystic [ibrosis Lo cancer.
ron' in 7889 WAL S seminal
cvent lor the 20th century. the
seeds for the 21st century were
spawned in 1953, when James
Walson blurted out to Francis
Crick how four nucleic acid
could pair to form the self-copy-
ing code of DNA molecule.

Before this century,

medicine consisted mainly am- |

putation saws, morphine and
crude remedies. People by now
know that flu epidemic of 1918
killed more than 20 million
people in just a [ew months as
perished in four years of World
War I. Since then, antibioucs
and vaccines have allowed us Lo
vanquish entire classes ol dis-
eases, As a result life ec«-
pectancy in the US jumped from
aboul 47 years at the beginning
of the century to 76 now. The
next medical revolution will
change so much, because geneltic
engineering has the potential to
conquer cancer, grow new blood
cells in the heart, create new or-
rans from stem cells and per-
1aps even reset the primeval
genetic coding that causes cells
1o age.

ur children, in the new mil-

pected how this awesome sci-
ence would open the door to
human cloning. And the biggest
profit in medicine will come
from cloning fetal cells, not
adult ones. But doubts about the
science and ethics of cloning
need to be resolved before busi-
ness can market its planned
products—pharmaceuticals,

and later organ transplants
from pigs. New health care
products will be created from a
combination of genetic engi-

people in these areas may inoc-
ulate themselves against dis-
eases simply by growing a rop
of genetically engineered fruits
or vegetables and eating a few
several times a year. The tech-
nique may not, however, be
limited to infectious diseases
only. It may even be useful for
condition such as Type-I dia-
betes, in which patient's im-

mune system destroys essential
insulin producing cells in the

UMAX

Flatbed Color Scanner

_pancreas.

XANTE Laser Printer

Best Wishes to the
9" Anniversary

of

The Daily Star

- letterode (Bangladesh) Limited '

«Q

53, Purana Paltan (2nd floor) G.P.O. Box - 969 Dhaka - 1000

Tel. - 9559407, 9554592 Fax - 880-2-9562173

c-mail : tetterod@bdcom.com Web : www.tetterode-bd.com

.




