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Relation between intake and plasma
concentration of vitamin C in
elderly women
The plasma concentration of vitamin C is relatively low in the elderly,
particularly those in long stay hospitals,' but it is not clear to what
extent these low concentrations are due to low intake. We examined
the relation between intake and plasma concentrations of vitamin C
in elderly women living at home and in long stay hospitals.

Patients, methods, and results

We studied 101 elderly women: 24 were healthy and living at home
(mean age 74), and 77 were long stay patients (mean age 83) in two geriatric
hospitals and one psychiatric hospital. Food intake was weighed and noted
for five days in the case of the elderly women in hospital and for seven days
in the case of those at home. Vitamin C intake was calculated from standard
food tables except in the case of vegetables and potatoes delivered to the
wards, which we analysed for vitamin C. Each subject's plasma concentration
of vitamin C was measured at the end of the period during which intake of
food was measured.2
The figure shows the relation between plasma concentration and intake

of vitamin C. The relation was sigmoidal, not linear, the curve being con-
structed by plotting the median concentration of vitamin C at the median
point for each decile of intake. First and last deciles were split again to give
greater detail. When the intake of vitamin C was above 60 mg a day the
median plasma concentration was 74 fmol/l (1-3 mg/100 ml), and all but one
of the subjects had a plasma concentration above 20 /Amol/l (0.35 mg/
100 ml). There was a large decrease in the median plasma concentration of
vitamin C as the median intake decreased from 60 to 30 mg a day, and most
patients with an intake of less than 30 mg a day had a plasma concentration
of less than 20 jAmol/l (0 35 mg/100 ml).
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Median plasma concentration of vitamin C at median point for each decile
of daily intake of vitamin C (percentiles indicated by dotted lines on hori-
zontal axis).

Conversion: SI to traditional units-Plasma vitamin C: 1 Hsmol/l 17-6 g/
100 ml.

Comment

The sigmoidal relation between intake and plasma concentration
of vitamin C has not been reported before. Garry et al3 showed that
the relation was not linear, but their study did not include elderly
people with low vitamin C intakes. We found that as intake increased
from 10 to 30 mg a day the plasma concentration of vitamin C rose
only slowly. The rapid change in plasma concentration as the intake
increased from 30 to 60 mg a day suggested that a pathway of meta-
bolic utilisation was being saturated. The much slower increase with
intakes above 60 mg a day may have been due to a large loss of vitamin
C in the urine when the renal threshold of a plasma vitamin C con-
centration of 51-57 ,umol/l (0 9-1 0 mg/100 ml) was exceeded.4
When we gave a similar group of elderly patients 1 g vitamin C a
day for two months their mean plasma concentration reached only
78 umol/l (137 mg/100 ml).5
Evidence shows that plasma concentrations of vitamin C should

be maintained above 20 timol/l (0 35 mg/100 ml) to ensure against
impairment of health.4 The results presented here suggest that this
may be achieved, even in the elderly, if intake of vitamin C is kept
above 60 mg a day.
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Protracted survival in patients with
Down's syndrome
The life expectancy of patients with trisomy 21 remains less than
that of the general population,' but there seems little doubt that it is
steadily increasing.2 3 We report on an old man who suffered from
Down's syndrome, coeliac disease, and oesophageal carcinoma.

Case report

A 50 year old man with Down's syndrome presented in 1962 with a
three year history of diarrhoea. Investigation showed megaloblastic anaemia,
and a jejunal biopsy specimen showed villous atrophy. A gluten free diet
was started, with excellent results. Haemoglobin concentrations returned to
normal over the following weeks and diarrhoea stopped. Coeliac disease
was diagnosed.
Down's syndrome was diagnosed on the clinical features, including

handprint and footprint studies, and was confirmed by chromosome analysis
of 40 fibroblasts cultured from a skin biopsy specimen. Trisomy 21 occurred
in 39 of them, which made a diagnosis of mosaicism unlikely.
The patient lived at home with an older sister and remained well for a

further 20 years. He presented again, when his sister could no longer look
after him, with a six month history of weight loss and anorexia. Investigation
showed almost complete obstruction of the oesophageal lumen by a 3 cm
long annular squamous cell carcinoma. He died three weeks later. Repeat
chromosome analysis had confirmed trisomy 21.
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