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TABLE 2
CaASE 1 AGED 18 YEARS
1968 1973
25 Mar. 15May 17 May 18 May 21 May 26 May 30 May 17 Sept.

Haemoglobin (g/dl) 14-0 10-6 — 4-0 68 92 11-2 —_
Haematocrit (vol %) 44 35 — 17 — — — —
Reticulocytes ( %/rbc) —_ 9-0 19-0 262 — 4-0 — 08
Bilirubin indirect (normal

value less than 1-0

mg/100 ml) — — 51 — —. — 0-8 —
Coombs test — — Negative — Negative — — —
G6 PD (normal value 10-20

n/g Hb)* — — — 12 — — — 3.0
Temperature °C — 382 37-8 39-7 372 365 — —

*Farrand’s modification of method of Kornberg and Horecker
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FIGURE Haemoglobin and reticulocytes during haemo-
lytic crisis: * end of exposure.

(1955)

discontinued. Since then there have been no further
complaints related to his G6 PD deficiency.

Case 2 S.Y. (Table 3 and Figure)

This 23-year-old married man, father of one child,
emigrated to Israel 17 years before his haemolytic
episode. The medical records in the Workers’ Sick Fund
revealed that he had suffered from typhoid fever, trauma-
tic haemarthrosis of the right knee, fracture of the left
forearm, and less important contusions of the lower
limbs. Five weeks before exposure to TNT he had an
haemoglobin of 12-5 g/dl and .a normal urine analysis.
He started his job in shell filling on 8 May 1968.
Weakness was his first and predominant complaint.
Vertigo, headache, loss of appetite, and fever followed;
his urine became dark and he was told that he looked
rather pale. In spite of progressive discomfort he remain-
ed on his job for four days, stayed at home for a further
three days, and came to see us when fever appeared.
Paleness, a slightly enlarged spleen, a haemoglobin of
6-8 g/dl, reticulocytosis 2609, and greatly increased
urobilinogen in the urine made the diagnosis of an acute
haemolytic crisis most probable. On hospitalization he
recovered without specific treatment (Table 3). He dis-

TABLE 3
CASE 2 AGED 23 YEARS
1968 1973
2 Apr. 16 May 20 May 26 May 3 June 15 July

Haemoglobin (g/dl) 12-5 68 87 10-0 11-5 127
Haematocrit (vol. %) 40 24 — 34 42
Reticulocytes ( %/rbc) — 260 160 50 20 13
Bilirubin indirect (normal value less than l mg/ 100

ml) .. .. .. . . — 0-4 — — — —_
Urobilinogen Normal 4 4 24 Normal — —
Coombs test — Negative Negative — — —
G6 PD (normal value 20-30 It/g Hb)* — 2:0 — — — 40
Temperature °C — 37-8 369 367 — —

*Method of Kornberg and Horecker (1955)


http://oem.bmj.com/
http://group.bmj.com/

Downloaded from oem.bmj.com on February 14, 2012 - Published by group.bmj.com

Haemolytic episode in G6 PD deficient workers exposed to TNT 57

TABLE 4
CASE 3 AGED 35 YEARS

- 1963 1973

5 Aug. 5 Sept. 6 Sept. 10 Sept. 12 Sept. 19 Sept. 3 Oct. 28 Oct. 15 July

Haemoglobin (g/dl) 155 82 82 9-5 — 11-0 — 13-0 13-8
Reticulocytes (9,rbc) — 40 — 10-0 — 37 — 2:0 08
Bilirubin indirect (normal value

less than 1 mg %) — 2:6 — 1-4 — — — 06 .
Coombs test — — — Negative Negative —_ — — —
12-6 dinitro amino toluene in — — 21 16 — — — _ —

urine/100 ml (normally none)
G6 PD (normal value 20-30

n/g Hb) — — 20 0-8 — — — — 3.0
Temperature °C — 37-8 37-0 368 — — — — —

continued his job and no further complaints relating to
" G6 PD deficiency have since been recorded.

Case 3B.Z. (Table 4 and Figure)

A 35-year-old unskilled male worker, married and father
of three children, emigrated from Iraq to Israel 13 years
before his haemolytic episode. Examination of his
medical records in the Sick Fund revealed that he had
been repeatedly treated for low back pain, upper respira-
tory tract infections, bronchitis, corneal erosion; and a
foreign body of the left eye. He was first employed on a
TNT job for more than 60 days between January and
May 1963 and no untoward effects were noticed. A
routine blood count and urine analysis on 5 August 1963
proved to be within normal limits. His occupational
exposure to TNT started again on 31 August 1963.
Within two days he was afflicted by severe headache,
vertigo, and progressive weakness. Abdominal pain,
nausea, occasional vomiting, and dark urine followed. On
5 September a haemolytic syndrome was suspected with
paleness, subicteric conjunctivae, slightly enlarged spleen
and liver, haemoglobin 8-2 g/dl, 2-9 million erythrocytes,
4-0% reticulocytes, and Jolly bodies and erythroblasts in
peripheral blood smears. Indirect bilirubin 2-6mg/100ml;
urobilinogen in the urine greatly increased. Sternal punc-
tureshowed a hyperplastic bone marrow with marked pro-
liferation of erythroblasts, the ratio white cells: erythro-
blasts being 100:136 (normal 100:20-35). 21 y/% of
monoamino, 2,6-dinitrotoluene, one of the metabolites of
TNT, were detected in the patient’s urine, proving expo-
sure and absorption.

The patient recovered eventually and left his job and the
factory. He was re-examined in 1971 and in July 1973
with no further evidence of increased haemolysis during
the nine years which had passed.

Comment

As already stated, the three cases described have
several features in common: job, country of origin,
G6 PD deficiency, a negative Coombs test, no
previous ingestion of fava beans or mushrooms,
and no treatment during the three weeks preceding
the haemolytic crisis.

In addition there was the incubation period of
two to four days and the almost identical course of
the disease, although of different severity (Figure).
The delayed start of haemolysis is probably due to
the rate of TNT metabolism (Williams, 1959). TNT
being insoluble in saline or plasma, one or more of
its metabolites are to be blamed for the damage to
the red blood cells. According to Dwivedy, Parihar,
Sharma, and Verma (1967) 'and Ingham (1941), the
bio-transformation of TNT will proceed between 24
and 72 hours afier absorption.

It should be further emphasized that the haemoly-
tic crisis following exposure to TNT was the first
recorded haemolytic episode in these patients, who
had relatively full medical records and adequate
medical supervision by their family doctor.

It is interesting that case 3 had been in contact
with TNT on a previous occasion without any
untoward effect. This can be explained by the very
strict preventive measures on the shop floor and the
careful attitude of mature workers towards a known
hazard when properly instructed.

On the other hand, this case may indicate the
importance of the dose-response relationship in
developing haemolysis. Unfortunately no simul-
taneous measurements of the atmospheric level of
TNT are available to support this thesis. However,
high exposure has been proved on another occasion
at different jobs: 1-8 mg/m3 and 2.95 mg/ms3, the
accepted TLV being 1-5 mg/m3 for a working
day of average physical effort.

It is known that all three workers have been
employed at the sites of high exposure and that case
3 had passed from a job with a lower degree of
exposure at the start of his employment to more
polluted areas of the working process a few days
before his haemolytic crisis was diagnosed.

In spite of this indication of a possible dose-
response relationship the risk of employing G6 PD
deficient individuals in handling TNT cannot be
ignored. This may be true for similarly affected
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workers in other chemical industries including drug
manufacture (Beutler, 1959, 1968 ; Dern, Beutler, and
Alving, 1955). Thus it is reasonable to consider the
investigation of G6 PD activity of red blood cells in
the pre-employment examination of certain ethnic
groups of TNT workers.
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