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On Diabetes, Insulin and You | -

Diabetes Mellitus : A Growing Global Concern

OST readers are fa-
miliar with diabetes,
morc correctly known
diabetes mellitus. This

over or passing
through: and "mel” meaning
honcy, thereby indicating the
prescnce of sugar in the urine.
Thus this relatively frequent
condition is distinguished
from a very rare and.an en-
tirely different condition —
"diabeles insipidus®, In which
the urine is insipid, since it is
free of sugar, but also profuse
(because of deficiency of Lhe
anti — diuretic hormone, se¢-
creted from the posterior
l'b-ck‘:‘m of an endocrine or-
gan the pituftary gland,
situaled in the base of the
bradn.
BLOOD GLUCOSE LEVELS AND
SPILLAGE IN URINE

in the fasting state, a
healthy individual has a blood
glucose level between 70-120
M (3.88 10 6.66 units ) per
100 ml bloed: two hours alter
breakiast the level is main-
tained within 180 mg (10
units ) per 100 ml blood. A
healthy normal individual docs
nol pass glucose with the
urine, since the tubules in the
kidney can usually reabsorb
sugar, when Lhe lovel does not
exceed 180 mg per 100 ml
blood. Beyond this point, how-
ever, glucose usually passcs
into the urine. Due to the os-
molic action exerted by glu-
cosc, a lot of watcr is also car-
ricd over into the tubules. This
explains Lhe profuse urination.
» {Osmosis is the diffusion of a
solvent through a semi-perme-
abl¢ membrance into a more
concentraled solution).
Because of the abundant loss of
walcr with the urine, the pa-
ticnt fecls thirsty. Sodium and
polassium salts are also lost
along with the urine, so that
the patient may feel weak.

SYMI'TOMS OF DIABETES

MELLITUS

Why docs the blood glucosc
level rise in diabetes mellitus?
The basic problem may be a
| peor supply or inefficient ac-
| ion of insulin, a hormonc sc-
creted by the pancreas, an or-
gan within the abdomen. As a
result, there is a derangement
of carbohydrate metabolism. In
the absence of enough insulin
action, blood glucose levels

keep rising: however, glucose,
which is principal fuel in
maintaining the varied lunc-

tions of the body. cannot be
used by the cells and the uis-
sues. DBecause of the loss of
glucose with Lthe urine and the
inability of the tissues lo usec
carbohydrates, the patient
feels hungry. Thus the four
main ms of a paticnt of
diabetes mellitus — profusc
urination, increased thirst and
also hunger and weakness can
all be explained. Prolonged
glucose starvation of lissucs
will cause incomplete combus-

ILIKWE in east-central
Botswana is the kind of
M nt where, as
: .--;\?erybo-d

knows ' everybody :*{
business. So when Kabo's
mother died during his birth
12 years ago, it concerned

The government intends
to amend the penal code this
year to make abortion legal in
cases lke this.

tion of fats, so that the fent
may becomé emaciated (cuc-
hectic).

INSULIN AND THE CONTROL
OF BLOOD SUGAR

Iinsulin is a polypeplide
hormone (molecular weight

§734), secreted
ized group of cells (Beta or B
cells)] In the islets of
Langerhans of the reas.
The total t of the islcts
in man is one gram and
they produce about 2mg iIn-
sulin per . What profound
elfects can be exerted on Lhe
body metabolism by this tiny

*  Considcrably more than 30
million individuals arc af-
fected globally by diabetes
mcllitus.

* Banung and his prolcssor
Macleod at Toronto
Universily werc awarded
the Nobel prize for
Medicine in 1923 for iso-
lating insulin from pancre-
atic ussuc and thus discov-
cring a treatment for dia-
betics. Banting gave half
of his sharc of the prizc 0
Best with whom he had
collaboratcd.

* Like a ghcrmostal main-
lains a constant lcmpcra-
ture within a relrigerator,
so also the normally func-
tioning pancrcas rcsponds
to cvery [luctuation in the
blood sugar contenL

* Scvcral clinical studics
have shown that good con-
trol of blood sugar in dia-
beics mcellitus favorably
influcnces the raics of the
complications from the
discasc.

bil of tissue and what scrious
problems can result from fts
dcficient action (see two adja-
cent figures ) | insulin pro-
duces a decrcase in the level of
blood glucose. by two main
mechanisms ; one, it enablcs
the cells to take up glucose,
and two, it stimulates the pro-
cess ol synthesis of glycogen
from glucose in the liver.
There is another hormone,
glucagon, a smaller pol .
tide, which is mmw&Pﬂb};Pﬂ
alfa or A cells, also in the islcts
ol Langerhans of the pancreas.
Glucagon excrts an action op-
posed to that of insulin, in that
it helps in the breakdown of
glycogen and raises the level of
blood glucose. There is yct a
third hormone, somatostatin
sccreted by the delta or D cells
of the islets. Along with in-
sulin, glueagon and somato-
statin are dcposited into the
blood stream via the tiny blood
vessels that surround these
cells. All these three hormones
play important roles in main-
laining a normal level of blood
glucose.

Like a thermostat maintains
a constant temperature within
a rcfrigerator, so also the nor-

by a special- -

to release glucose from the
n, stored within the
tver. When enough has been
sacreled, the is turned
oflf as a result of the interven-
tion of somatostatin (from the
D cclls of the iskts).
it has therefore been sug-
gesied that the hormones In-
sulin, glucagon and somato-
siatin actl in concert o control
the fMlow of nulrients into and

“out of the circulation. Thc

relative concentrations of
these hormones regulate the
rates of lhlﬂl'?'linn and pe-
riphcral disposal of substances
such as glucose, amino acids
and fally acids {end products
of the digestion of carbohy-
drates, protcins and f(ats, re-
spectively). It is know known
that the A 3 and C cells lic in
closc proximity in the islets of
Langerhans. Is this analomic
closcness significant? Perhaps
somalosiatin and glucagon sit-
vation influence the secretion
ol each other ("paracrine rcla-
tionship™) and both affect the
rate of reilease of insulin, it has
been suggested.

DIAGNOSIS OF DIABETES

MELLITUS

Afler having a mcal, reach

in carbohydrates, the normal

S burden — they [ear

sudden death from heart at-
tack.

Not all patients with heart
discase sulfler such sudden
heart arrest. Such a condition
— which strikes more than 1.8
million Chinesec patients a year
— is caused by malignant arry-

thmia, a form of {rregular

OME  heart tients

. hearibeat.

Detecting this condition in
time to ofler preventive care
has long been a challenge to
medical researchers. [n the
1970s scientists [rom various
countries developed successful
detection techniques requi
surgery or al least a hospi
siay.

Ngw a new method devel-
oped at Hangzhou No. 2
Hospital enables doctors to
detect malignant arrythmia
with a simple 15-minutc
cxamination. The only thing
the patient does is to swallow a

.thin piece of catheter.

The accuracy of the new
test equal that of the older in-
vasive techniques and allows
measurement of each heart-
beat. And patients seem to
prefer it.

"l have no trouble swallow-
ing the catheter," says Xu
Abing, 60, a retired worker
from Huafeng Paper Factory,
who suffers from m jac
infarction (obstruction in the
heart tissue).

Since March, 1988, Mr. Xu
has come to the hospital for
regular checkups every three

Batswana

Liberalises

Abortion Law

Although in half of all African countries abortion is
illegal or severely restricted, Botswana is amending its
law to make abortion legal in cases deemed threatening
to the mother's life or health. Many Botswana fear
moral decay and believe that treatment by traditional
medicine men is still necessary, but as Gemini News
Service reports, most people seem to favour change.

by Marx Garekwe

the out of abortions,

as do most South American
countries and the Indian sub-
continent. Battles between pro
and anti-choice groups rage on
in the United States and
Canada. Poland's new presi-
dent wants to introduce abor-

tion which would be
the most strict in all of Europe
except for Ireland.

The minister, who is also
responsible for law and order
in Botswana, emphasised that
under the new law termination

of a p will enly be
perfom request of
the affected mother or her
legal guardian when she is

unable to make the request
hersell. :

The opinion of the hus-
band will not be In the

t. women's lives been
st h“t;::h::lf men who
believed the t to
deeﬁehrﬂﬁrhml:lﬁpnrt-
ners. The t wants to

Et in the annals of
| t (vill
n H-nghum :ﬁ

the idea and thanked gov-

ernment for consulting them
before the bill was make law.
Botswana is one of the few
countries that has maintained
a multi- system and ideo-
logical pluralism since inde-

pendence in 1966,

The minister encountered
mild opposition in the south-
ern part of the country, mostly
on religious grounds.

Apart from a few African
religions, Botswana is predom-
inantly a Christian society.
Many argue that when the
Bible says, “thou shall not kill",
it applies to the unborn child
as well. The government
responds that those opposed
can choose not to have
abortions.

lllegal abortions have
caused many deaths because
they are performed by un-
trained people often in
unclean environments. '

i bl glore o
u to help t problem
because most are done for
economic and social rather
than for medical reasons and
so would not qualify under the
regulations.

Some

women would like

carry an additional

hiood sugar level is restored in
normal individuals within 2-3
hours. This fact is taken into
accounl in con the di-
agnosis of diabetes mellftus.
Since diabetes mellitus Is a
life-long discase and demands
much allenlion, care and
thought on the part of the pa-
tient to look afler himsell, it is
imporiant thal the diagnosis is
based not only on Lhe detec-
tion of sugar in the urine, but
also on definiie Nndings of iIn-
creased levels of blood glucose
both in Lhe fasting staic as well
as (wo hours afller a meal. The
results must be confirmed on
al least two occasions. For a
definite diagrosis of diabcies
mallitus, the following num-
bers are generally used.

Fasting blood . 140
mg per 100 ml blood and
above (7.8 units and above).

Blood glucose 2 hours afier
a mcal : ROO mg per 100 ml
blood and above (12.2 units
and abowve). !

IMPAIRED GLUCOSE
TOLERANCE

There arc group of individ-
uals, who have an impairment
of wolerance to glucose, that is,
their blood glucose level, afler
a carbohydrate rich meal, may
be just marginally above Lhe
normal range. These individu -
als are to wulched, since
they may develop diabeles
mcllitus in course of Uime.
These individuals may have the
following lindings : Fasting
blood glucosc : between 115 10
140 mg / 100 ml blood. Dlood

glucose 2 hours afler a meal : * |

140-200 mg/100 ml blood
(7.8 -11,) ] unis).

JUVENILE, TYPE | OR

INSULIN DEPENDENT

DIABETES MELLITUS
There are two main types of
diabetes. The more severe
form, also known as Type |

occurs in young in-
tvid in children and

young adulls. This type | form

has a sudden onsct, a rapid
course and, in the absence of

insulin trcatment, these pa- ..

ticnts can end up fatally within
months. This was the usual sit-
uation prior Lo the discovery ol
insulin.

DISCOVERY OF INSULIN

Although the islets of
Langerhans had been de-
scribed in 1860, il was In
1921 that Danting and DBest
injecied an extract of the pan-
creas of a male bull (steer) into
a diabetic dog and found that
the dog's blood sugar was
promptly lowered. Alter trying
the extract on themselves and
walling for 24 hours, they iIn-
jected the same extract (from
a steer] into a 12-year old malke
diabetic, who was facing a cer-
tain death. The made a
dramatic recovery recelv-
ing a Mumber of injections.
With this success, the outlook
for patients, ol diabetes melli-
tus was rapidly alicred. Banting
and his profcssor Mecleod at
Toronto University, Canada
were awarded the Nobel prize
for medicine In 1923 for iso-
lating insulin from pancreatic

Non-Surgical Method

Developed to Detect
Sudden Heart Attacks

It feels like half-cooked noodle, but the catheter de-

tects mali t
heartbeat

months. "It feels like a piece of
half-cooked noodle. | feel no
pain or irritation. | feel secure
after each checkup, because |
know the doctors would treat
me if they found a problem,”
he says.

The test was developed by
Dr. Zheng Chang, 37, head of
the hospital's research group.
He has been studying detec-
tion methods since 1984.

"The occurrence of malig-
nant arrythmia is closely re-
lated to abnormal actions of

the ventricles,” Dr. Zheng said.
"Thesec abnormal actions are

called ventricular late poten-
tials, the measurement of
which helps doctors evaluate
the case.”

Two of the most common
tests to measure ventricular
late potentials are "invasive” —
they require some form of
surgical incision. In one
method, a cardiac catheter is
inserted inlo the heart cham-
bers through the femoral
artery (chief artery of the
thigh). In the other method,
the heart cavity is opened.

In the mid- 1970s American

arrythmia, a form of irre
ichcan be fatal. by Tang

lar

rescarchers developed a non-
invasive method called SA-
ECG, or Signal Average
Electric Cardiogram, to mea-
surc ventricular late potentials.
Introduced in to China at the
end of 1987, the test relies on
signals measured the
skin to determine how the
heart of a patient is function-
ing.

Although the test is non-in-
vasive and therefore more
popular with patients than the
previous tests, doctors at
Hangzhou No. 2 Hospital were
dissatisfied with its accuracy
and sensitivity. The biggest
problem, they felt, was the
impediment of the skin.

"The accuracy of the
recording is inevitably im-
peded by the skin,” Dr. Zheng
said. "With the SA-ECG, results
are obtained through the ac-
cumulated information from
150-300 heartbeats and the
method fails to record the ab-
normal conditions of every
beat to detect the ventricular
late potentials.”

For their test, Dr. Zheng
and his colleagues focused on
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Loinmry pml el ol ar wpes

tissuc and thus discovering a
trecatment for jabetlics.
Banting gave hall 3 his sharc
of the prize 1o Best, with
whom he had collaborated.
These Lype | diabetics have
usually suflered some damage
to the B (beta) cells of the
isicts. The extent of the dam-
age determines the severity of

the discase. Many parents may

have had a prior viral infection
— even mu has been iIn-
criminated, In addition 1o

other viruses. An immunologic
mechanism may be involved.
These palienits require treat-
ment with § fons of insulin
throu I their Hie Uime, and
therclore this condition |Is
known as insulin dependent

the esophagus, which they
chose for its location near the
heart. Encouraged by earlier
successful urements of
other heart fdnctions through
the esophagus, Dr. Zheng and
his team studied this ap-
proach.

Their test uses a catheter
2.5 millimeters thick. One end
of the catheter, with six poles
for recciving electric signals
from different locations in the
heart, is introduced through
the mouth or nostril into the
esophagus.

It s placed bechind the
heart for electrographic moni-
toring. Through the use of a
micro-computer, electric sig-
nals of every heartbéat are
measured recorded on pa-
per at speeds of 50, 100 or
250 millimeters per second.

Dr. Zheng said the
esophageal test compares
favourably in accuracy with in-
vasive methods and the SA-
ECG technique.

Researchers from H
Cardiovascular Disecase
Institute, Zhejiang Hospital
and the First Hospital attached
to Beijing Medical University
have joined Dr. Zheng's tests.

The Chinese achievement
was not unexpected. In the
late 1980's, Professor H. Klein
of the Federal Republic of
Germany predicted that im-
proved recording and measur-
ing technology would lead to a
non-invasive test to measure
ventricular late potentials. Dr.
Zheng's group made the pre-
diction come truc.
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Access to abortion in Africa

e
| g
s
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-

to continue with their educa-
tion, some cannot afford to
feed an extra mouth or simply

are not prepared to change

- their lives to accommodate a

abandoned by their mothers at
birth. ;
Despite the ent's
eflforts to bill in the
clearest simplest of terms,
in rural + where news

abortion and moral decadence.
They think young women from
cities and villages will use
abortion as a form of contra-

ception.

l

MANILA : The "mirror na-

turce” of AIDS and TB is likcly *

to increase the incidence of
tuberculosis — or TB — in
Southeast Asia, Africa and Latin
Amcrica.

When people infected with TB
are also infected with 111V, the
human immuno-dcfliciency
virus which causes AIDS, tu-
berculosis is morc likely to be-
come aclive because of the
weakened immune system.

"Countries with the highest
rates of 111V infection and high
numbers of TB carriers arc
recording explosive rales of
TB,” says Dr Arata Kochi, chief
medical officer of the tubercu-
losis Unil of the World llealth
Organisation (WHO).

‘It is becoming a parallel
epidemic and it i{s this trend
that has public hecalth officials
worried,” says Dr Iliroshi
Nakajima, WIIO Director-
General,

The WIIO estimates that
200,000 pcople in Asia are in-
fected with.both IIIV and TB.
The WIIO estimates that
worldwide three million peo-
ple with HIV infection arce also
infecled with TI3.

In most developing coun-
tries, particularly in the Indian
subcontinent and sub-Saharan
Africa, the incidence of TB has
been declining. But in absolute
numbers, it is increasing as
the population increascs.

Countrics with the largest
number of TB casecs are
Bangladesh, DBrazil, China,
India, Indonesia, Nigeria,
Pakistan, the Philippines and
Vietnam. 7

Most of the TB dealhs oecur
in devcloping countries. In
Asia there are about 1.8 million
TB deaths, concentrated
among adulls aged 15-58, the
mosi economically active

population group.

diabetes mcellitus (IDDM).
Fortu 3 about |15 per-
cenl of cases of diabetes melli-
tus belong o type |.

MATURITY ONSET OR TYPE
I1 NON-INSULIN DEPENDENT
DIABETES MELLITUS

In the type Il cases, enough
insulin is produced, but this
insulin docs not seem to be
fully cffective. Many ol Lthese
cascs may be obese and yet
othcrs, as also scen in
Bangladesh, are malnourished.
Most of these cases can be
treated by correction of diet,
excroise and weight reduction.

Some may necd the use of oral
hypoglycacmic drugs; only a
few maty require insulin injec-
tlons, ecspecially at times of
siress as with other severe -
nesscs, surgical procedures or
pregnancy. Type [l cases arc
scen generally in older adults
and the elderly, usually above
the age of 40. Many of these
cascs have a slow onsct and a
long course. They are ofien
dciected accidentally on rou-
tine mecdical checkups;
through laboratory tests in the
coursc diagnosis ol other ({ll-
nessces; and not infrequently,
altcr the onsct of some com-
plication of diabetes mellitus,
such as infections or vasecular
problems, cg. coronary throm-
bosis {hcart attacks), cerebro
— wvascular accidents (stroke)
or ulcers in the foot. There 1s a
demonstrable ., genctic factor in
the case of type Il diabetics, so

"that the disease does ril¥ in

familics. Since type Il cascs do
nol usually require treatment
with insulin, these are also
known as non-insulin depen-
dent diabetes mellftus
(NIDDM). Almost 85 per cdent
cases of diabetes mellitus fall
in this catcgory.

DIABETES MELLITUS : A
GIROWING GLOBAL CONCERN

Considerably more than 30
million individuals are affected

globally by diabetes mellitus.

The United States of America
alone has over 10 million dia-
betics, and the rate of in-
crease, studied in that country,
docs indeed cause concern.
Epidemiologists have csli-
maled that the number of indi-
viduals with diabetes in USA
doubles cvery 15 years. Despite
the continuing progress madc
in the unders ing of the

dinc:’u. diabetes mellitus still
ranks agwong the 10 causcs
ol dcaths in th:?m and iIn
many other countries. In the
developed industrialized
world, where malnutrition and
many infections discases have
been brought under
control, diabetes meliftus is
cited as the cause ol
blindness and kidney fathure.

GOOD CONTROL OF BLOOD
SUGAR REDUCES
COMPLICATIONS .

In many developing third -
world countries. many un-
treated or controlled
cases of diabetes mellitus die
early of infections and diabetic
coma. Those, who live longer
with the discase, may develop
vascular tions and die
of a heart attack, stroke, kid-
ncy [aflure, or gangrene of a
lower limb or of infections fol-
lowing painiess ulcers of the
fool. Several clinical studies
have shown that control
ol blood sugar in mel-
litus [avorably influences the
rales of these tions.

Front of Pancreas

The clongated organ, lying
across the mid-portion of the
fllustration fs the :
The head of the pancreas is
surrounded by the curve of the
duodenum, the part of the gas-
tro-intestinal tract, immedi-
ately below the stomach. The
greal bulk of this soft, fleshy

argan produces the ey

juice, which enters
num LhroGgh the pancreatic
duct (not shown) and is impor-
tant in the digestion of fats and
proteins.

Only a small bit of the organ
( 1 gram ) is accounted for by
the islcts of . the B
cells in which produce insulin,
a hormone so very important
in the maintenance of normal
levels of blood glucose, and the
uplake and utilization of gh-
cosc by the cells, The islets
also secrete two other hor-
mones — glucagon and somato-
statin (see Text).

Key to abbreviation :

AO = Aorta

IVC = Inferior Vena Cava.

Prof Zaman is a retired
Regional Advisor of the World
Health Organisation for the
South East Asia Region, New
Delhi.

TB Spreading in
Tandem with AIDS

By George Javier

'Explosive' rates of new tuberculosis cases are being
recorded in countries with the highest rates of HIV

infection.

Each ycar, nearly three mil-
lion pcople die from tubercu-
losis. This is a dcath rate
higher than for any other in-
fectious discasecs. And cach
year, the WO estimates, there
are cight million news cases of
TB.

Tuberculosis is a discase of
the lungs and other organs
caused by a bacterium. About
four million TB cases are infec-
tious. It is transmilted through
the air when infected persons
cough or snceze.

In some developed coun-
trics, decades of declining TB
rates have come Lo a stop, as in
the United States, There TB
declined for 32 conseculive
ycars uniil 1984, It is now on
the increase. In industrialised
countrics, Lthere are now about
42,000 T3 decaths, annually,
moslly among the elderly, eth-
nic minoritics and migrants.

One of the main reasons for
the comcback of TI3 s un-
doubledly the spread of the
HIV virus.

In some countries in cen-
tral Africa — Where over hall
the adult population is infected
with TB — the [V cpidemic is
associated with sharp in-
ercascs in TH cases. The WHO
expecels over 250,000 extra TH
cascs in Uganda because of the

fi of simullancous 111V
mw}n.

With the upsurge in TB in-
cidenee, greater ‘attention is
being paid Lo Lthe contrel of the
infectious discasc. The new
shorl-coursc chemothcrapy
lessens the duration ol treat-
ment from 12 months to six
months with the addition of
the drugs rifampicin and
pyrazinamidc to thc standard
chemotherapy of isoniaxid and
streplomycin.

With this additional trcal-
ment, those with Infectious TH
stop cxcreling bactlli within
iwo months Insicad of six,
sharply reducing the rate of
transmissfon. Pulmonary ex-
peris have staled that curing
T requires a six o 12 month
trcatment coursc with daily
administration of drugs. If
treatment and drug therapy
are done perly, aboul 98
per cent of those infected can
be cured, with the chain of
transmission cut off. '

Compared with the previous

ireatment, which sometimes
requires the painful injeclable
sircptomyein, Lhe shori-course
regimen (s less expensive.

Furthecrmore, paticnts are
treated for a much shorter du-
ration. TH} patients and health
workers can see a fast and
dramatie improvement. The
visiblc and rapid change In
their condition encourages Lhe

patient to improve.



