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NAPHTHALENE POISONING
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Professor of Medicine, Medical (ollege, Calcutta, and
First physician, Medical College Hospitals

(From, the Department of Medicine, Medical (ollege,
Calcutta)

Naphthalene is a hydrocarbon obtained from
the middle oil distillate of coal tar. Qccurring
in large, lustrous crystalline plates, it is easily
recognized by its peculiar pungent odour. It is
insoluble in cold water, but soluble in hot
water, alcohol, ether, chloroform, benzene, and
oils. Its industrial use is in the lpanufacture
of indigo and of certain a=zo dyes, It has also been
popularly employed as a disinfectant in the
form of moth balls. (Qccasionally, it has been
used internally for therapeutic purposes, as an
intestinal disinfectant or vermifuge,. and exter-
nally, in the form of ointment for pruritus and
scabies.

Naphthalene may gain entrance into the
body either by inhalation or by ingestion.
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Prolonged inhalation of paphthalene vapour 1§

known to have given rise to symptoms of
poisoning. Evers (1884) records a case where
persons sleeping under bed clothing dusted
over with naphthalene as = moth powder

developed symptoms ©f poisoning. Lutz (Mann,
1922) also records three cases of chronic poison-
ing by naphthalene Poisoning by
ingestion is usually accidental, occurring
amongst children or insane persons. Suicidal
cases are extremely rare.

The minimum fatal dose of naphthalene
taken by mouth is not definitely known. It
has been recorded (Mann, 1922) that in a
particular case even seven grains of naphthalene
produced severe gymptoms ©f poisoning. & boy
(Prochownik, 1911), 6 years old, died in two
days after taking 1.75 grammes ©f naphthalene
in. seven doses as an anthelmintic. Vyas
(Modi, 1936) reported a case in which a boy
of 2 years died on the third gagy after he had

swallowed = naphthalene ball Wej_ghj_ng about

vapour.

40 grains. & boy (Heine, 1913), 12 years old,
who had eaten two paphthalene-camphor
tablets (' bon-bons') each  containing 2
grammes ©f pure naphthalene suffered from

severe gymptoms ©f poisoning, resembling those
of alcohol but he ultimately recovered.

When naphthalene is taken by mouth, it may
irritate the stomach and
vomiting. This may get the poigon out of the

body, in which further development of
symptoms does not take place. Mild irritation

of the stomach also occurs when the pojgon has
been inhaled. This occurred in the cases cited
by Evers and Lutz. If the ingested naphthalene
is not yomited, it passes into the small intestine
becomes absorbed into the portal
circulation. Naphthalene is usually taken in an
insoluble form, so that in order that it mgy be
absorbed there must occur in the intestine some

physicochemical process, which, at present, is

cause nausea and

case

where it

little understood. Wieland and Sorge (1916)
have shown that paphthalene forms a co-
ordination complex with desoxycholeic acid.
This complex, naphthalene choleic acid, has

been shown to be eagily soluble and absorbable.
Recent experimental observations of Stekol and
Mann (1937), however, do not confirm the
role played by desoxycholeic acid, as naphtha-
lene mgy be absorbed even without the pregence
of bile in the intestine.

The first vital organ which naphthalene meets
after its absorption from the intestine 1is the
liver. This organ, vested with the powers o©f
detoxication, attempts to get rid of the poison
partly by excreting it in the.bile and partly by
oxidizing it to *-naphthol and then combining
it with glycuronic, sulphuric and mercapturic
acids (Stekol, 1935). These prOducts after
detoxication pagg into the gepneral circulation
from where they are filtered out in the kidneys.
The liver itself does not remain unhurt during
the process; its glutatheone content diminishes
markedly (Nakashima, 1934) and acute necrosis
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of the polygonal cells takes place herel 'B.Ild
there. This in its turn produces the clinical
manifestations of jaundice and cholsemia. &
part of the poison which has not been success-
fully detoxicated enters the general circulation
and exerts its harmful effects on various other
important structures. Red blood corpuscles
may DPe hsemolysed, the myocardium may be
enfeebled, the higher cerebral centres masy suffer
functional depression, and the kidneys also
may Share the general damage. Thus Will
arise the «clinical manifestations of rapidly
developing anemia and even hemoglobinuria,
enfeebled circulation and weakened heart sounds,

confusion and coma, albuminuria, cylindruria
and hematuria. QOptic neuritis, cataractous
changes in the oye lens and gpacities in the

cornea may also occur 1in the chronic forms of

poisoning (Bouchard and Charrin, 1886; Leschke,
1934).

We came across some of the above deleterious
effects of naphthalene in a fatal case of poison-
ﬂ@, the notes of which we append below. So
far as our knowledge goes, this is the second
fatal poisoning due to naphthalene
reported in India, the first report being that o
Vyas to which reference has glready been made.

case of

Case note

L., Mohammedan, aged 24 years, was admitted int..O
the Medical (ollege Hospital, Calcutta, in a semi-
conscious state on 4th June, 1939. The attendant said
that the patient took some naphthalene (exact amount
was not known) by mistake in place of an Indian
sweet on 2nd June.

On examination.?The patient was semi—consgious;
axillary temperature 99?F.; pulse rate 120 per minute;
respiration rate 28 per minute. He looked pale and
severely jaundiced. No gigns of trauma were found
on the head, neck or body. There was nothing in the
breath suggestive of poisoning. Liver and gpleen Were
not palpable. Heart sounds were feeble, lungs clear,
pupils equal and reacting well to light. The neck was
soft but Kernig's sign was positive. All the tendon
reflexes were gluggish. Superficial abdominal reflex was
absent. Babinski's sign was positive on both sides.

Twelve hours ]ater, the deepened, pall?r
became more marked, heart became feebter
and the rectal temperature rose to 102?F. Systole
blood pressure was 95 and diastolic 48 mm. of Hg. A
this stage a lumbar pyncture was done. Ten
centimetres of clear cerebro-spinal fluid came out under
slightly increased pressure. o

After another twelve hours, the patient's conditio?
became There was evidence of rlght'g}d)\l
hemiplegia. The rectal temperature rose to 10377
The pulse rate was 142, and regpiration 44 per minute”
Patient yltimately expired?three days after swalloWlDo
the naphthalene.

Laboratory findings.?Blood examination report:-"'
Haemoglobin 30 per cent; red blood corpuscles-'-
2,410,000 per c.mm.; white blood corpuscles?3l,200 pe*
c.mm.; polymorphonuclear ¢ells?90 per cent; lgﬁ)r}’)]
cytes’?8 per cent; monocytes?2 per cent. No mal&rL?
parasites found. plenty ©of normoblasts
marked ganisocytosis were noticed.

Urine examination report:?Colour?brown; reacts
?acid; specific  gravity?1020; turb%ditx?sligBt'
albumin?trace; sugar?nil; acetone?nil; DLIEYPreseDl

Micsd

coma
sounds

worse.

all
were

Occult blood test?negative; indican?nil.
scopically occasional pus cells, few epithelial cel

mucus . -
Biochemistry of blood:?Urea?53 mgm. per Ce?j
non-protein nitrogen?46 mgm. per cent; Cholesterol-



https://inspectapedia.com/hazmat/Mothball_Odors.php

Dec., 1939]

106 mgm. per cent; chloride?468 mgm. per cent.
Vlarll den Bergh reaction?immediate direct positive;
bilirubin contents?20 units. Wassermann reaction of
blood was pegative.

Cerebro-spinal fluid:?Clear fluid, microscopically no
Pus cells or organisms seen. Culture?no growth,
A'thOpSy findings.?Rigor mortis all over the body,
upils” dilatedi Conjunctiva?markedly icteric. Scalp
layer stained yellow. Brain and gpinal cord stained
yellow. Larynx and trachea?mucus stained yellow and
contained froth. Lungs?yellow frothy exudations from
sections on ,ressure. Heart?thin fluid blood on both

sides. Peritoneum?stained yellow. Gastro-intestinal
tract?mucous, membrane  yellow. Kidneys- 'Rfﬂe'
Spleen?congested. Gall-bladder full of bile.” Liver?
soft,, pale.

Histologyj?Patchy necrosis of the liver, chiefly in
the central” Zone. Naphthalene was detected in the

tissues, in the stomach contents and in the urine by
the chemical examiner.

Comments
The remarkable features of the above case

were deepening coma, severe jaundice, rapidly-
developing anaemia, hyperthermia, and patchy
epatic necrosis, as revealed by the post-mortem
examination. Such features of naphthalene
Egg_soning have not been frequently noticaad by

previous reporters. Indeed, there is no
mention of hyperthermial hemiplegia and
Marked anaemia in the previously recorded
cases reviewed by us. The marked degree of
anaemia which developed so rapidly was
Pogsibly due to acute haemolysis, although, in
this .ce, there was no haemoglobinuria. This
haemolysis enhanced the jaundice primarily
caused Ly hepatic necrosis. Hyperthermia
bright be explained by the cholaemia consequent
to liver pecrosis, like the hyperthermia met with
in cases of acute yellow atrophy of the liver.
It is also possible that, in the metabolism of
naphthalene, naphthylamine (an amino deriva-
tive) was formed and was responsible for the
fever. Naphthylamine has ©Dbeen used by
laboratory workers for causing experimental
hyperthermia.

Summary

1. A brief review of cases of naphthalene
Poisoning has been made..

2. Metabolism of paphthalene and its effects
’n the body have been discussed.

3. A case of fatal poisoning has
described, including its autopsy findings.

4. The pogsible pathogenesis of the unusual
features has been suggested.

We are grateful to Colonel J. C. De, i.n.s.,
S%)erintendentl Medical (ollege Hospitals,
g
t?

Cutta, for the permission to publish the case,
Dr. K. N. Bagchi, Rai Bahadur for the
agchi,

report of the chemical examination of the
VIScera, to Major D. Ahmed for the post-
mortem. reports, to Capt. P.'De for the Dbio-
chemical yeports and to Prof. B. P. Tribedi
*?T his permission to undertake the histological
laminations.
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