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The rarity of poisoning by the salts of tellurium
warrants the reporting of the present cases, together
with a note upon the experimental findings.

Case Reports
Case 1. Male subject aged 40. Transferred from

another hospital on 20/10/44 with a six months' history
of left renal pain associated with frequency of micturi-
tion. Investigation in the previous hospital had revealed
evidence of cystitis and also of enlargement of the left
kidney after intravenous pyelography. On admission the
urine contained a trace of albumin, but otherwise there
were no abnormal physical findings. The development
of a mild coryzal attack after admission delayed further
investigations. On 30/10/44 after premedication with
omnopon gr. 3 and scopolamine gr. 1/150, 0.65 gm. of
sodium pentothal was administered intravenously at
9.30 a.m. and a cystiscope passed. Erosion of the
bladder adjoining the left ureteric orifice was observed.
Difficulty was experienced in passing a ureteric catheter
into the left ureter and on completion of the operation
15 c.c. of ' sodium iodide' solution were injected. The
patient left the theatre at approximately 10 a.m. and
was fully conscious. A peculiar garlic smell in the
proximity of the patient was observed at 11.30 a.m.
At 12.45 p.m. the patient complained of severe discomfort
in the left loin and was ordered morphine gr. i. At
1 p.m. the patient vomited. 2 p.m. the patient was
deeply cyanosed, dyspnoeic, complained of nausea and
vomited. 2.20 p.m. patient died. Autopsy performed
20 hours after death.

Case 2. Male subject aged 21. Admitted to hospital
with burns of foot and whilst under treatment developed
fiequency of micturition and pain in the loins. The
urine contained numerous pus cells and on culture
yielded a profuse growth of bacillus coli. The patient
was ordered a course of sulphathiazol (total 18 gm.) and
the urine became sterile, but the infection reappeared five
days later. 21/9/44, a course of calcium rmandelate and
ammonium chloride was prescribed without effect so the
patient was investigated further. Cystoscopic examina-
tion revealed a mild degree of cystitis; intravenous
pyelography suggested defective secretion of the left
kidney. On 28/10/44 after preliminary medication with
omnopon gr. 3 and scopolamine gr. 1/150, 0.65 gm. of
sodium pentothal was administered, a cystoscope passed
and a ureteric catheter introduced into the left ureter.
On injecting the " sodium iodide " solution the catheter
appeared to be blocked and was withdrawn. On return
to the ward the patient felt well and made no complaint.
2/11/44 the sister in charge of the ward detected a

pungent garlic odour emanating from the patient who
complained of a nasty taste in the mouth. In view of
Case I fluids were pushed, intravenous glucose ad-
ministered but the patient himself made no complaints.
The only abnormal physical finding was a slight degree of
cyanosis. 3/11/44 patient vomited a small amount of
fluid on three occasions. 5/11/44 patient was well and

0

had no further vomiting; urine output was normal and
no abnormal physical findings were detected. Spectro-
scopic examination of the blood showed bands of
methaemoglobin. Red blood cells 5,030,000, haemo-
globin 100 per cent. (Sahli) white blood cells total count
8000, polymorphs 73 per cent., small lymphocytes 22 per
cent., large lymphocytes 1 per cent., monocytes 4 per
cent. The urine contained a trace of albumin. The
centrifuged deposit contained granular and hyaline casts.
Culture yielded a profuse growth of bacillus coli. The
patient made a complete recovery, no further untoward
symptoms developed and the garlic foetor of the breath
had disappeared on 10/1 1/44.

Case 3. Male aged 31. Transferred to hospital on
22/12/44 for the investigation of left renal colic of three
months duration. Only other complaint was a mild
degree of backache after exertion since 1941. Physical
examination revealed nothing abnormal, BP 130/85.
Urine output was normal, and there were no abnormal
constituents. Straight x-ray examination of the renal
tract and intravenous pyelography revealed no abnor-
mality. In view of severity of symptoms cystoscopy and
retrograde pyelography was advised. 30/12/44 Cysto-
scopic examination was made after preliminary medica-
tion with omnopon gr. 1 and scopolamine gr. 1/150 but
no general anaesthesia. 11 a.m. injection of " sodium
iodide " solution. Patient returned to ward shortly
before noon. One officer familiar with the previous
cases and visiting the ward at the time observed the
characteristic odour of garlic. The patient was fully
conscious, very slightly cyanosed and felt well apart
from pain in the left lumbar region. A second medical
officer did not recognize the odour and ordered morphia
gr. X for the pain. 1.45 a.m. patient was confused but
conscious, and markedly cyanosed. Pulse 90 regular.
Respiration was normal. No other abnormal physical
findings were detected. Blood count, red blood cells
4,900,000, haemoglobin 99 per cent., white blood cells
16,000, polymorphs 80 per cent., large lymphocytes
12 per cent., small lymphocytes 6 per cent., monocytes.
2 per cent. Film was normal in all respects. Spectro-
scopy revealed bands of methaemoglobin. Continuous
oxygen and intravenous fluids, 5 per cent. glucose with
3 per cent. sodium citrate, were ordered. The cyanosis
was severe and affected the extremities, head, neck and
shoulders. It was partially relieved by oxygen therapy,
but returned and by 3 p.m. was of a blackish hue. The
respirations were now irregular-rate 26-36. Pulse 134.
BP 100 systolic and diastolic reading not obtainable.
The cough reflex was strong. The patient was uncon-
scious, but responded to painful stimuli. 4 p.m. There
was slight improvement in general condition, but con-
sciousness was not regained. Condition gradually
deteriorated, with Blot's breathing, frothing at mouth,
and deepening cyanosis despite intensive oxygen therapy.
Death occurred at 5 p.m. Autopsy was performed
within two hours of death.

Spectroscopic analysis of the Blood. A sample of
blood from Case 3 was subjected to both spectro-
scopic and chemical analysis. It was observed at
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once that the sample had a most peculiar and
characteristic odour not unlike garlic.
Some haemolysis had taken place when the speci-

men was received, but the plasma was separated and
examined with the Hartridge Reversion Spectro-
scope, using a sample 1 inch in depth. Bands were
observed at 623 mu and 540m,u. On addition of
ammonium sulphide the band at 623 m,u was

dispersed; with Stoke's reagent or molar. NaOH,
though reduced in intensity, it was still faintly
visible. A specimen of methaemoglobin prepared
from fresh human blood when compared in the
Reversion Spectroscope gave an absorption band
at 628 m,u.

Chemical Analysis of the Blood. Chemical
analysis demonstrated the presence of volatile alkyl
telluride either ethyl or methyl telluride.

Chemical Analysis of the Liver, Spleen and
Kidnevs. Tellurium was present in all the above
organs.

Necropsies were performed on Cases 1 and 3.
They had in common the following striking features,
marked cyanosis of the head and neck, the sub-
cutaneous fat and the fat of the depots exhibited an

intense yellow and the muscles a deep red brown
colourization. The mucosa of the bladder and of
the ureter on the side of the injection was blackened.
The ureter which had not been catheterized was

normal. The pungent characteristic odour noted
before death and in the blood specimens was very

obvious when both bodies were opened and increased
in intensity as various organs were sectioned during
the course of the examination.

There was in addition congestion of the lungs,
liver, spleen and kidneys.

Histological examination of the material from the
liver, lungs, spleen, heart, brain and kidneys of both
cases showed no changes that might be attributable
specifically to tellurium poisoning. The principal
findings were fatty degeneration, oedema and
congestion most marked in the liver. There were

signs of ureteric irritation as evidenced by small
aggregations of polymorphs in the subepithelial
tissue.

Experimental
A 250 gm. guinea-pig was injected intraperitoneally

with 2 5 ml. of a 0 I per cent. solution of sodium tellurite
representing a dose weight ratio of 1 in 10,000. There
was no evidence of irritation during the injection and no
ill effect over the next 24 hours. The next day 2-5 ml.
of a 1 per cent. solution of sodium tellurite were injected
intraperitoneally representing a dose weight ratio of
1 in 1000. There was some momentary local irritation
at the time of the injection but the guinea-pig appeared
quite comfortable when retumed to its cage. Ten
minutes after the injection it started gasping for breath,
rolled over on its side, and died 13 minutes after the
injection with slow gasping respirations. It was thought
that, terminally, a faint suggestion of the characteristic
odour could be detected about the cage. Autopsy was
performed at once; as soon as the thoracic and peritoneal
cavities were opened the characteristic odour was easily
detected by everyone. There was a little milky lymph
in the right paracolic gutter but the peritoneal cavity had
lost none of its characteristic healthy sheen. No gross
macroscopic nor microscopic lesions were detected in the
organs. The blood was examined by the Reversion

Spectroscope. There was a faint but definite band at
627/628 m, which was dispersed by ammonium sulphide
solution and Stoke's reagent.

Discussion
The source of the tellurium was traced to a bottle of

sodium tellurite labelled "'sodium iodide" and intro-
duced into the body during the retrograde pyelography
examination. In cases 1 and 3 the amount of tellurite
introduced was considerable, 10-15 c.c. ofa 12i per cent.
solution, i.e. approximately 2 gin. The clinical course
following the introduction of the poison was similar in
both cases, death occuring after approximately 6 hours.
-The symptoms in order of their appearance were the
characteristic garlic odour, described by some observers
as a mixture of garlic and carbide, renal pain on the side
of passing of the catheter, cyanosis, vomiting, stupor, loss
of consciousness, irregular breathing and death. In Case
2 owing to a defect in the ureteric catheter the amount of
fluid injected was very small and no accurate estimate
can be given.

Gies and Mead (1900) found that the experimental
administration of sodium tellurite to dogs in doses not
exceeding 0-1 gm. produced no ill effects apart from the
development of the characteristic garlic-like odour.
Larger doses 0-2-0*5 gm. per dog caused violent vomiting
and disintegration of the gastric mucous membrane.
In their experiments the drug was administered orally
which may have accounted for the prevalence of vomiting.
In the present series of cases vomiting was not a prominent
feature. In fact in Case 2 owing to the prevalence of
gastro-intestinal diseases in the ward it was impossible to
exclude the latter as the cause of the vomiting. The
epithelial lining of the ureter in the two fatal cases
described was destroyed but in view of the absence of any
necrotic changes surrounding the site of intraperitoneal
injection of the drug into guinea-pigs it is probable that
the destruction resulted from trauma during the passage
of the ureteric catheter.
The clinical features common to the three cases were

the garlic-like odour and cyanosis. Once experienced
the odour is unmistakable and readily recognized, and
was first noted by Hauser (1853) following the administra-
tion of potassium tellurite to dogs and to man but even
trained medical personnel unfamiliar with the odour may
easily overlook its presence, as occurred in Case 3.
The isolation of a volatile telluride from the blood stream
is of interest and may explain the characteristic pungent
odour of the breath and of all the organs.
Assuming the weight of the subject to be normal-i.e.

70 kilos-the maximum dose absorbed would not give a
higher concentration of telluride than 1 in 35,000.
Man would therefore appear to be more susceptible to the
toxic effect of telluride than the guinea-pig and the dog.
The initial examination of the blood by means of a

simple spectroscope suggested that the cyanosis was due
to the presence of methaemoglobin but examination with
the Reversion Spectroscope suggested that the abnormal
pigment was not methaemoglobin. The exact chemical
composition of the pigment responsible for the cyanosis
was not determined, although the intriguing possibility
of some combination of tellurium with haemoglobin
analogous to sulphaemoglobin cannot be excluded.

Summary
The clinical and pathological findings in three cases-

two fatal-of accidental poisoning due to sodium
tellurite are described.
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