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SHORT REPORTS
Glycosylated fetal haemoglobin

Glycaemic control in the last trimester of pregnancy may be assessed
by measuring the amount of glycosylated haemoglobin (HbA,,) in
maternal blood. This has been shown to be related to the neonatal
skinfold thickness, which currently appears to be the best method
for determining the impact of diabetic control during pregnancy
on the fetus.' A more direct way of assessing fetal glucose concentra-
tions during late pregnancy might be to measure glycosylated haemo-
globin in fetal blood. The stepwise-elution ion-exchange methods
usually used do not, however, differentiate between glycosylated
adult haemoglobin (HbA) and fetal haemoglobin (HbF). We have
used an isoelectric focusing (IEF) method to investigate the relation
between the glycosylated haemoglobin fractions of the mothers and
their babies.

Subjects, methods, and results

Maternal venous and fetal cord blood samples were obtained simul-
taneously from 10 insulin-treated and 14 non-diabetic mothers and their
babies immediately after delivery. All blood samples were diluted with
saline (1:10 v/v) and were kept at 4 C. Potassium cyanide haemolysates
were prepared for the separation of the haemoglobins by the IEF technique.2
Cord blood from four normal babies was also incubated with 100 mmol/l
(1-8 g/100 ml) glucose at 37 C for 2 hours. The bands representing HbF,
HbA, HbA,,, and glycosylated fetal haemoglobin (HbF,) were excised
from the electrophoretic gels and eluted for measurement with a spectro-
photometer.
On IEF separation of the cord blood from non-diabetic mothers, three

discrete bands could be seen: HbF (mean-8-SD) 671 '8-1 o; HbA
23 0 6 2 oo; and HbF, 7-8 e 1-5 ",, previously reported to be acetylated
fetal haemoglobin. The values for the babies of diabetic mothers were
similar: HbF 63-0 --9 4°%'; HbA 184 -3-9; HbF, 8 6=-19; as were
the maternal HbAl, values from the non-diabetic and diabetic mothers
(7 8 e 19 % and 8 0 2-0 o' respectively). No HbAlc could be observed,
either visually or photometrically, in any cord-blood sample. When the
cord blood was incubated with excess glucose, the amount of HbF, increased
nearly twofold from 7-2 I1 1 to 13-9 -12 3 0,, with a corresponding decrease
(68 2 ±4 1 to 57-0 - 3 7) of HbF (see figure). The fetal HbFI of all cord-
blood samples correlated with the simultaneous maternal HbA,, (Spearman
rank correlation rs =- 0-4, p <005, n =-24). No correlation was observed
between fetal HbF, or maternal HbA,c and birth weight or percentile
birth weight (corrected for gestational age, fetal sex, and maternal parity4).
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In-vitro incubation of four cord blood samples at 37°C with
100 mmol/l (1-8 g/100 ml) D-glucose, showing a decrease in HbF
and a simultaneous increase in HbF,. Results of each case are
shown together with the mean -+-SD for each group.

Comment

There is relatively little HbA in cord blood, and its glycosylated
form, HbAlc, cannot be detected using the IEF technique. Since the
major fraction of haemoglobin present in the newborn is HbF, and
as glucose crosses the placenta freely by facilitated diffusion, it is

possible that HbF may be "glycosylated" non-enzymatically to form
HbF, in a similar manner to the formation of HbAjc in adults.
Indeed, the in-vitro glucose incubation data and the correlation
between HbALC and HbF, suggest this. Furthermore, it has recently
been shown5 that non-diabetic alcoholics have raised HbAj concentra-
tions and that acetaldehyde, produced from ethanol metabolism,
also reacts with the N-terminus of the haemoglobin /-chain.
Hence HbF I may be a combination of the acetylated and glycosylated
moieties of HbF. Stepwise-elution chromatography and chemical
methods-for example, Fluckiger's method-cannot distinguish
between fetal and adult haemoglobins, though they may reflect
overall glycosylation. HbF, measured in cord blood by the IEF
technique could be used as an index of fetal exposure to glucose
during the last few weeks of pregnancy.

This investigation was funded by the Wellcome Trust. We wish to thank
Mrs C Whittle for analysing the haemoglobin samples.
Addendum.-Since submission of this paper, Fadel et al (Am J Obstet

Gynecol 1981;139:397) have reported similar results.
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Arthritis of the subtalar joint due
to Mycobacterium fortuitum

Mycobacterium fortuitum is known to cause infection' of the soft
tissues but has rarely been implicated in joint infections.2 We report
a case of subtalar joint infection in which Mfortuitum was repeatedly
isolated from pus and curettings.

Case report

A 62-year-old Indian woman strained her right ankle in 1974. Pain and
swelling persisted and three years later she had an operation in India for
removal of osteophytes. After the operation radiography showed subtalar
osteoarthrosis. Three months after the operation she was in England and
presented with continuing pain, wasted right peroneal muscles, and a stiff
subtalar joint. Ten days later she developed a discharging sinus in the
operation scar; radiography showed osteoporosis around the subtalar and
ankle joints with partial erosion of the head of the talus. Culture of the pus
yielded no growth, and she was given ampicillin and flucloxacillin. One
month later there was also erosion of the midtarsal joint and the sinus was
curetted. M fortuitum was isolated, resistant to rifampicin, ethionamide,
aminosalicylic acid, isoniazid, streptomycin, ethambutol, thiacetazone,
capreomycin, and pyrazinamide. She was given isoniazid and rifampicin for
one year with ethambutol for the first two months because in-vitro resistance
patterns do not necessarily reflect the in-vivo response.
The disease progressed and three new sinuses appeared on the sole of her

foot, M fortuitum being isolated from the pus. Biopsy specimens of the
sinuses showed multiple non-caseating giant-cell granulomas. Three months
later the discharge became more copious: Mfortuitum was again grown, and
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