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A case of hereditary methemoglobinemia with deficiency of NADH—methemoglobin
reductase (Diaphorase) in a middle aged female is presented. Clinical and biochemi-
cal findings are discussed.

Introduction

Hitzenberger was the first to describe a disease now known as congenital familial
methemoglobinemia (Jaffe, 1969). Subsequent investigators (Gibson, 1948; Scott
and Griffith, 1959 and Jaffe, 1969) clearly demonstrated that the red cells of patients
suffering from familial methemoglobinemia were found to be deficient in an emzyme,
NADH—methemoglobin reductase (Diaphorase). Scott and Huskin (1958) found
an unusually high incidence of this enzyme deficiency in Alaskan Eskimos and Indians.
Another group of hereditary methemoglobinemia in which an abnormality of the globin
chain of the methemoglobin was found by Horlein and Weber (1948) which was termed
as hemoglobin-M (Hb-M) by Singer (1955). Autosomal mode of inheritance for both
these varieties of methemoglobinemia has been proposed (for detailed studies, see
Jaffe, 1969).

We report herein a case with a complaint of breathlessness which ultimately
proved to be a carrier of NADH—methemoglobin reductase deficiency. Clinical
complication was produced in this case by nitrate containing drinking water.

Case history

Mrs. TDK, 40 year old, was admitted to King Edward VII Memorial Hospital,
Bombay on 23-1-1973 for exertional dyspnoea and continuous vague epigastric pain
of 4 years duration. Patient’s dyspnoea was unaccompanied by any other cardio-
respiratory symptoms. Epigastric pain was unlike that of peptic ulcer with no aggrava-
ting or relieving factors nor accompanied by any emesis or bowel dysfunctions. Patient
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was of average built and was well nourished. She was minimally breathless with
minimal cyanosis. Malar flush was evident. Rest of the clinical examination was
~ normal.

The following biochemical studies were done :

Haemoglobin was 12:9 g. per cent; R.B.C.—3'4 mill/cmm; PCV—42 per cent
WBC (total) —7,000 with a differential count of 63 per cent polymorphs, 32 per cent
lymphocytes, 4 per cent eosinophils and 1 per cent monocytes; ESR was 10 mm. at
the end of one h.

Peripheral smears showed normal reticulocyte count. There were no Heinz
"bodies nor were any other morphological abnormalities. Urine examination revealed :
pH of 6-8; Sp. gravity of 1028 with no other abnormalities. The stool contained ova
of ancylostoma duodenale.

X-Ray chest, X-Ray abdomen and ECG were normal. Barium studies of
gastrointestinal tract exhibited no abnormalities.

Biochemical and special investigations are shown in Tables I and IIL.

Table I. Biochemical investigations.

Venous Arterial
Blood urea N 11 mg.% pH 742
Creatinine 1 mg9% pOs 82 mm- Hg.
CO, content S51:7:Vol9, Sa0, 96:1%
Na 132 - mEq/L. CO, content 42 vols. %
K 4-5 mEq/L
Cl1 975 mEq/L
LFT Normal
Table II. Special investigations.
1. Hemoglobin 9.8 gms%
2. Methemoglobin —spectroscopic
band at 630 mm. 5
3. Methemoglobin level 11:19% of the patient’s Hb.
4. Electrophoretic studies No Hb. M present.
5. NADH—Methemoglobin 44 units
Reductase (Control—88 units)
6: G-6-PD Normal
7. Heinz bodies Nil

Discussion

This is probably the first case reported of hereditary methemoglobinemia due
to the deficiency of NADH—methemoglobin reductase (Diaphorase) from India.
(One of the five children also exhibited a low value indicating carrier state). Enzyme
levels of a carrier child along with other siblings and parents are presented in Table III.







