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HOPAL: A small,
red-painted build-

ing 1n this central

Indian city has be-

cume the focus of

a grim battle coim waged
against -the after-effects of
a poisoil gas leak that killed
2,500 people last December.
In the first weeks after
the disaster, the victims
were reported to have died
as their lungs filled with
fluids after they inhaled
methyl isocyanate (MIC)
as leaking from a pesticide

actory owned by the Indian
" subsi im« of the US Union
Carbide Company. g

But doctors here now sa
the deaths, and injuries to
more than 125,000 people,
may have been caused by
cyanide released into their
blood when they inhaled the
gas.

Every morning survivors
flock to the clinic where
they receive injections of
one gram of a colourless lig-
uid called sodium thiosul-
phate, an antidote for cyan-
ide poisoning.

In the clinic’s other room
an array of equipment, in-
cluding a blood-gas ana-
lyser and a urine spectro-

: photometer, monitors; sam-
; ples collected from the vic-
tims. 3

The results so far show
most of them have been res-
cued from a slow death,
doctors said. -

“‘Sodium thiosulphate

{ treatment has made a dra-
matic difference,” said Dr

~ Suresh Bala Varma at the
clinic. ~ :

She said the drug was re-

_acting with cyanide depos-
its in the body to produce a
harmless compound called
thiocyanate that was dis-
charged in the victims’
urine.

“Even better results have
emerged from our monitor-
ing of blood samples,” Dr
Varma said. “Before treat-

ment most victims had

; alarmingly low oxygen lev-

__els in their arteri ood —

% between 30 and SO per cent

! compared with the normal

90 per cent.

“Now the oxygen content
0 ng

tim was mrw.m: a daily injec-
tion of sodium thiosulphate
for six days. The treatment

is then spaced out to bi-

istrations of the drug. {

“Our tests show that the

mmm victims’ blood was not -

eing sufficiently oxygen-

ated,” she said. “People who

could not walk even a few-

| wnnmm without stopping ex-

austed for breath are

showing visible signs of im-
provement.” ;

But Dr Varma said:doc- .

tors held little hope of re-
pairing the tissue of the vic-
tims’ lungs, damaged when
they sucked in methyl iso-

: nwmzn:w as they fled from
the poison gas on the night
of the disaster.

Dr Ishwar Dass, health
secretary of Madhya Pra-
desh State (Bhopal is the
State capital), said the fight
to save the lives of the sur-
vivors had been hindered
by a lack of information on

weekly and weekly admin-
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~ the reactions triggered by 5
methyl isocyanate in the

body. Other doctors said the

' same. :

The health secretary said
two days after the gas
leaked on Dec. 3, Unien Car-
bide doctors said methyl
isocyanate poisoning pro-
duced lung damage and

- acute respiratory distress
and had recommended
treatment with oxygen, cor-
tisone steroids to revive tis-
sue, and broncho-dilators to
reopen blocked lung pas-

. sages. Jo

But most victims did not

improve with that treat-

ment, he said.
“It was only when people
continued to die days after
the leak that we realised
that something else was
causing damage in victims’

- bodies,” Dr Dass said.
_He said the first sugges-
tion of cyanide poisonin
came from Dr Heeres
Chandra, head of the De-
partment of Forensic Medi-
oy ¥ G

L i =

~ isocyana d

the bodies,” he said.

“Every victim had unnat-
urally cherry-red coloured
- blood, and the bodies them-
selves were pink and
showed no signs of cyanosis

-~ the blueness commonly

.mmmc&mmon with death,” he
said. “They were signs that
clearly pointed to cyanide
poisoning.”
Dr Chandra said his su-
spicions were reinforced
when survivors exhibited
every symptom of chronic
. cyanide poisoning listed in
toxicology manuals — dizzi-
ness, weakness, lung con-
gestion, conjunctivitis, and
weight and appetite loss.
But regular treatment of
the survivors with sodium
thiosulphate started only in
mid-February, two months
after the gas leak, after de-
tailed tests conducted by
experts from the Indian
Council of Medical Re-
w@m_.n—_ (ICMR) in New Del-
i

h Cl S
general. . “But that would
have been cured by the
heavy doses of oxygen we
were giving victims, wher-
eas they were m:mnaﬁ:w
worsening respiratory
problems.”

Dr Sriramachari said in
the absence of precise clini-
cal data on methyl isocyan-

ate, the only clues available

were found in Union Car-
bide’s technical literature.

He said that a manual on
the lethal chemical issued
by the company says ther-
mal decomposition, which
occurred when water acci-
dentally leaked into a meth-
yl isocyanate storage tank
at the factory, ‘“may pro-
duce hydrogen cyanide, ni-
trogen oxides, carbon mon-
cmaam and/or carbon diox-
ide.”

Dr Sriramachari said he
performed 22 post-mortems
in Bhopal and the results
supported Dr Chandra’s

e

poison-

n for some time after

ing unexpelled carbon diox-

‘ide which causes blueness,”
“he said. “This was absent in
“Bhopal, indicating that
. something was blocking ox-

ygenation.
Dr Sriramachari said the
cyanide theory was con-
firmed by a test performed
under controlled conditions

on gas victims between Féb.-

4and 12.

“Fifteen victims received
injections of* glucose solu-
tion and 15 others sodium
thiosulphate,”’ he said.
“Only one patient given glu-
cose showed increased thio-
cyanate excretion in his
urine.”

“But ten of the 15 victims
given sodium thiosulphate
excreted thiocyanate at
seven or eight times the
normal level,” he added.

“The methyl isocyanate
appears to have split after it
was inhaled, releasing

‘leak on the night of Dec.
iently oxygenated. ¥

.

_spilling over from

rt function stops, leav-.
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cyanide that is stored in a
“cyanogen pool’. _.«.ie.nw/ 1

his

~is flushed out by sodium

.thiosulphate. : g
“But we still do not know
how methyl isocyanate is
stored inside the body,
where it is stored, and how
it keeps refilling the ‘cyano-

gen pool’ leading to fresh
respiratory attacks,” Dr
Sriramachari added. “We

are conducting tests to find
out.” .

‘He said the ICMR had
also started a series of stu-
dies on other long-term ef-
fects of methyl isocyanate. |

Dr Varma said about
2,000 survivors had been
treated with sodium thiosul-
phate over the past month,
but added that doctors
could not guarantee a per-
manent cure.

Health secretary Dass
said that Madhya Pradesh
State estimates that about
10,000 people have perma-
nent respiratory problems
which will need long-term |
treatment as a result of the «
disaster. — Reuter.

-



