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TABLE III-Predictive value of paired features (67 patients)

Features present Features absent
Paired features

No of No with operable No of No with operable
patients abnormality patients abnormality

Bruit and transient cerebral ischaemic episodes 9 7 43 9
Bruit and hypertension .13 12 37 6
Transient cerebral ischaemic episodes and hypertension 6 6 39 8
Bruit and claudication .12 9 43 7
Hypertension and claudication .10 8 37 5
Claudication and transient cerebral ischaemic episodes 4 4 44 9

bruit may yet have an operable lesion, as may some without
transient cerebral ischaemic attacks or claudication (table II).
The number of lesions missed is not insignificant even if combi-
nations of these four factors are used. This is because atheroma-
tous ulceration shown angiographically as an irregularity of the
lumen may be a source of mural thrombus and platelet embolism
without giving rise to a bruit or to transient cerebral ischaemia."2
The age of the patient is of practical importance since it is
unusual for a surgical lesion to be discovered before the age of
50. We found a lesion in only one patient aged under 50 who
had no other associated features.
When screening patients for potentially treatable carotid

lesions, it therefore seems prudent, especially where resources
are limited, to restrict angiography to those aged over 50 unless
they have a carotid bruit, a history of transient cerebral isch-
aemia, hypertension, or claudication. The presence of hyper-
tension, a bruit, a history of transient cerebral ischaemic episodes,
or claudication increases the yield of positive angiograms, but
the investigation is still advisable over the age of 50 in the absence
of these features to detect localised atheromatous ulceration.

We are indebted to the following radiologists who carried out the

angiography: Dr J W D Bull, Professor G H Du Boulay, Dr B E
Kendall, Dr M Lea Thomas, and Dr B Ayres.

Copies of the unpublished tables and figure may be obtained from
Dr L A Wilson, Department of Neurological Studies, Middlesex
Hospital Medical School, London Wl.
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SHORT REPORTS

Relationships between ascorbic acid
and serum proteins of the immune
system

There have been numerous clinical surveys investigating the possible
prophylactic effect of ascorbic acid (AA) in common colds, though
there is considerable doubt whether it is beneficial.' No beneficial
effect of AA has been shown on viral replication in tissue culture2 3

or on antibody production in rabbits.: There have been no recent
reports of investigations into relationships between AA and immuno-
globulins. This paper presents the results of such an investigation on
subjects isolated from new sources of infection for almost a year.

Subjects, methods, and results

Throughout a year on a British Antarctic base (February 1972 to February
1973), during the course of a survey investigating AA nutrition,4 blood was
collected on eight occasions from the eight subjects wintering on the base
and on several occasions from visitors from other bases. From these samples
plasma (PAA) and leucocyte ascorbic acid (LAA), serum IgG, IgM, and
complement C3 titres were measured. All subjects were healthy young men
aged 21-38 years. None contracted upper respiratory tract infections during
the survey.
Blood AA levels were estimated by the method of Denson and Bowers,5

analysis beginning within 15 minutes of sample collection. Serum IgG,
IgM, and complement C3 titres were measured by radial immunodiffusion
on Hyland plates.

Direct relationships were found between increasing blood AA levels and
serum IgG and IgM titres. Those between IgG and LAA (P<005) (figure)
and PAA (P<O O1) and IgM and LAA (P <0 01) were statistically significant,

20-

a15

0~~~~~~~~~~

L 10*S

5
0 25 50 75 100 125 ISO 175 200 225
Leucocyte ascorbic acid (nmol/10" leucocytes)

Plasma IgG titre in relation to leucocyte ascorbic acid content
(P<005).

Conversion: SI to traditional units-LAA: 1 nmol/ 108 leucocytes
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while that between IgM and PAA (0-1>P>0O05) was not. IgG (but not
IgM) significantly (P <002) increased in four subjects who received a dietary
supplement of 1 g AA daily for one week. Over the next month IgG signifi-
cantly (P <0025) decreased. During this period the mean PAA titre of these
subjects rose from 12-5±1-7 pemol/I (0-22±0-03 mg/100 ml) to 86.5±
8-6 ptmol/I (1-70±0-15 mg/100 ml) then fell to 20-4±6-8 ~tmnol/l (0-36±
0-12 mg/100 ml), while LAA levels rose from 78-9±3-3 nmol/1081 leucocytes
(Ls) (13.9±0-58 peg/108 Ls) to 141 ±33-5 nmol/108 Ls (24-9±59 jig/108 Ls)
then fell to 110±40-9 nmol/108 La (19-3±7-2 jg/108 Ls). No relationships
were evident between blood AA levels and complement C3 titres.
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Comment

These results show that AA may increase IgG and IgM synthesis,
though the immunological significance of this is uncertain. Specific
immunoglobulin (IgG) levels were affected more than those of non-
specific immunoglobulin (IgM). To support a prophylactic effect ofAA
against acute infections the reverse would be expected. Also the
regression lines of the AA/immunoglobulin relationships were well
within the normal ranges of both IgG (6-0-17-0 g/l) and IgM (0 5-
2-5 g/l) and there is no evidence to suggest that healthy subjects
with immunoglobulin titres in the upper ranges of normal are more
resistant to acute infections than those with lower levels. Further
investigation of these relationships is obviously required.

I thank Dr W D Brighton, of the Laboratory for Allergens of the National
Institute of Biological Standards and Controls, for much help, and Dr 0 G
Edholm for facilities made available at the Hampstead Laboratories of his
now disbanded Division of Human Physiology of the Medical Research
Council. I am indebted to the British Antarctic Survey, who supported this
work.
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Salbutamol-induced diabetic
ketoacidosis

We report the precipitation of hyperglycaemic ketoacidosis by intra-
venous salbutamol in two diabetics in premature labour.

Case 1

A 24-year-old insulin-dependent diabetic woman was routinely
admitted to hospital at 32 weeks' gestation. After one week of good control
of blood glucose concentrations (preprandial blood glucose <8 mmol/l
(144 mg/ 100 ml) ) she began premature labour and was treated with
intravenous salbutamol 1 mg/h in saline for four hours. The patient became
drowsy after two hours with a blood glucose of 22-5 mmol/l (405 mg/100
ml), arterial blood pH 7 17, and ketonuria. After treatment with insulin
5-10 U hourly intramuscularly for four hours the blood glucose fell to
3-5 mmol/l (63 mg/100 ml), the arterial blood was pH 7 34, and there was
no ketonuria. Two hours later she again went into premature labour, and
after three hours in labour, when the blood glucose was normal, she was given
intravenous salbutamol 1 mg/h for a further two hDurs. During this period
the blood glucose rose from 4 mmol/l to 14 5 mmol/l (72-261 mg/100 ml),
arterial blood pH fell to 7 28, and ketonuria recurred. She was treated with
subcutaneous insulin and the pregnancy continued uneventfully with good
diabetic control.

Case 2

A 26-year-old insulin-requiring diabetic woman was admitted to
hospital at 33 weeks' gestation for diabetic stabilisation. Her diabetes had
been well controlled for two weeks (preprandial blood glucose < 6 mmol/l
(108 mg/ 100 ml) ) when she went into premature labour. Throughout
labour she received a continuous intravenous infusion of insulin and blood
glucose was measured with Dextrostix and a reflectance meter (see figure).
Initially blood glucose was maintained at between 2 and 6 mmol/l (36-108
mg/ 100 ml) with an infusion of insulin 1-4-4 2 U/h and an infusion of glucose
5 g/h. An intravenous infusion of 0 8 mg/h salbutamol in saline was started
and within one hour the blood glucose concentration rose to 20 mmol/l
(360 mg/100 ml) and ketonuria appeared. Blood glucose remained above 10
mmol/l (180 mg/100 ml) despite increasing the insulin infusion to 26 U/h and
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Case 2. Blood glucose concentrations (half-hourly measure-
ments) and insulin requirements before, during, and after
salbutamol infusion.
Conversion: SI to traditional units-Blood glucose 1 mmol/l
- 18 mg/100 ml.

did not fall appreciably until the glucose infusion was discontinued. After 24
hours the salbutamol was stopped. Insulin requirements then fell to 1-2 U/h
and the ketonuria disappeared. During a normal labour three weeks later
blood glucose was maintained below 7 mmol/l (126 mg/100 ml) with 1-2 U/h
of insulin.

Comment

Large intravenous doses of salbutamol seem to have produced
hyperglycaemic ketoacidosis in these two patients. Salbutamol, a
selective beta2 adrenergic stimulant, produces a rapid rise in plasma
concentrations of free fatty acids, ketones, and insulin but a smaller
rise in glucose and lactate when given intravenously to normal
people.l 2Similar metabolic changes have also been reported with
other adrenergic agonists and oral salbutamol. :' 4In diabetic animals,
where the insulin response is diminished or absent, the hyperglycaemic
effect of intravenous salbutamol is greater than in normal animals.5
Similarly, in diabetic patients, where there is little or no insulin
secretion, such a metabolic response to large intravenous doses of
salbutamol could rapidly produce hyperglycaemic ketoacidosis.
Therefore the use of adrenergic agents in diabetics needs careful
monitoring of blood glucose and appropriate adjustment of insulin
dosage. Smaller doses of these agents might also disturb diabetic
control and we are investigating this possibility.

We thank Professor K G M M Alberti, Mr A Moolgaocker, Mr P Payne,
and Dr P Sonksen for their help and permission to report the patients.
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