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THE EFFECT OF AGE ON THE RESPONSES OF HUMAN ISOLATED
ARTERIES TO NORADRENALINE

Increasing age is associated with a decreased cardiac
response to the ,f-adrenoceptor agonist isoprenaline
(Yin et al., 1976; Vestal et al., 1979; Bertel et al.,
1980). Schocken & Roth (1977) demonstrated an age-
related reduction in the number of 3-adrenoceptors
on lymphocytic membranes; however a recent study
did not confirm their findings (Abrass & Scarpace,
1981). The object of this study was to determine if
there was an age-related change in a-adrenoceptor
activity by an examination of the noradrenaline-
induced contraction ofhuman isolated arterial tissue.

Arteries, 2-3 mm external diameter, were obtained
from surgical specimens either at gut resection or
hysterectomy. Connective tissue was removed from
around the vessel and a helical strip of muscle dis-
sected. The vascular strip was then suspended in a
medium of the following composition mmol/1: NaCl
118, NaHCO3 24.97, KH2PO4 1.25, KC1 4.75, CaC12
2.54, MgSO4 1.19, glucose 1.11. Temperature was
maintained at 37°C. Ninety-five percent 02 and 5%
CO2 were passed through the solution, the resultant
pH being 7.4. Muscle contractions were recorded
under isometric conditions by a Grass FT03 force
displacement transducer and displayed by a Grass
Polygraph pen recorder (Grass Instruments). After
an initial rest period of 1 h the effect of increasing
concentrations of noradrenaline (Sigma) was
examined on several occasions with each artery to

ensure reproducibility. At least 40 min rest was
allowed between each dose series to permit tissue
relaxation. The maximum contraction produced by
potassium was also measured by the addition of 80
mmol/l KC1. Dose-response curves to noradrenaline
were drawn and the concentration of noradrenaline
which produced a 50% maximum response was cal-
culated, the ED50. The maximum noradrenaline
response was also expressed as a percentage of the
maximum potassium response.

This project was approved by the Stobhill General
Hospital Research and Ethical Committee. Patients
were excluded from the study if they had evidence of
hypertension, treated or untreated thyroid disease,
diabetes mellitus, ischaemic colitis or prior to surgery
were receiving drugs known to modify sympathetic
vascular activity. Results are shown as the mean with
the standard deviation. All concentrations are
expressed as final concentrations in the organ bath.
Statistical analysis was by the Wilcoxon rank sum test.

Arteries were obtained from 20 patients whose
ages ranged from 35 to 83 years and consisted of 7
uterine, 9 colonic and 4 gastric vessels. Pre-operative
medication consisted of a narcotic analgesic with
atropine and the anaesthesia was maintained by
nitrous oxide and oxygen with or without halothane.
All patients received muscle relaxants. Figure 1
shows the responses for three age groups: 30-49 years
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Figure 1 Contractile responses of arterial strips from patients of different ages. Vertical bars represent s.d. A 30-49
years (mean 41 years, n = 7),* 50-69 years (mean 62 years, n = 5), 0 70+ years (mean 75 years, n = 8).

(mean 41, n = 7), 50-69 years (mean 62, n = 5) and
70+ years (mean 75, n = 8). As the individual arteries
varied in size, comparisons are made between res-
ponses expressed as a percentage of the maximum
noradrenaline response. There was no significant
difference between the three groups. There was also
no difference between the responses of gastric,
colonic and uterine vessels. Table 1 shows the norad-
renaline ED50 concentrations and the maximum
noradrenaline response as a percentage of the
maximum potassium response. Again there was no
significant difference between the three groups.

Table I Noradrenaline ED50 (M x 10-'i) and maximum
noradrenaline response as percentage of maximum
potassium response expressed as mean + s.d.

Age range
(years)

30-49
mean 41
n = 7
50-69
mean 62
n =5

70+
mean 75
n =8

ED50 Maximum noradrenaline
response as % maximum
potassium response

3.7 - 2.5 122.3 11.1

3.5+2.1 105.5±9.1

5.3 6.9 125.1 53

Fleisch (1980) reviewed the literature concerning
age related changes in the sensitivity of animal aortae
to noradrenaline. The evidence is conflicting. Carrier
et al. (1979) demonstrated a decrease in sensitivity
with increasing age in the rat. Gray (1977) found an
increase in sensitivity with age in the dog while
Hayashi & Toda (1978) found no change with age in
the rabbit. However these studies involved immature
and mature animals as opposed to a comparison
between mature and senescent. The present study
involved mature and elderly subjects. There was no
age related change in the sensitivity of human arterial
muscle to noradrenaline. This is found when the
noradrenaline response is considered alone or when it
is compared with the non-receptor mediated contrac-
tion produced by potassium.
Although the arteries for these experiments had to

be selected from subjects with an underlying disease,
they were not, prior to surgery, receiving medication
known to affect the adrenergic nervous system nor
were known to have underlying arterial disease. Our
findings are supported by recent studies in vivo with
intact normal volunteers (Elliot et al., 1981) and with
forearm circulation in young and old subjects
(Kiowski et al., 1981).

In conclusion we can find no evidence in vitro that
using noradrenaline vascular a-adrenoceptor sensi-
tivity alters with increasing age. Further studies will
be required to determine whether changes in ,B-
adrenoceptors or in subtypes of a-adrenoceptors
occur in the ageing cardiovascular system.
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BIOAVAILABILITY OF SUBLINGUAL ERGOTAMINE

Sublingual ergotamine has been used for years in the
treatment of migraine attacks without any proof of its
effectiveness. In a double-blind clinical trial no
difference in relief was found between sublingual
ergotamine and placebo (Crooks et al., 1964).
Similarly, a study on the buccal absorption of ergo-
tamine indicated that it is unlikely for therapeutically
useful amounts of drug to be absorbed across the
buccal membrane (Sutherland et al., 1974).

In contrast, Winsor (1981) in a nonblind cross-over
study with finger-plethysmography found that the
peripheral vasoconstrictory effect of ergotamine was
equal after 0.25 mg intramuscularly or 2 mg sublin-
gually, and significantly different from sublingual
placebo. The two forms at those doses should thus be
equally effective in migraine. With a high per-
formance liquid chromatographic (h.p.l.c.) assay for
ergotamine, with a detection level of 0.1 ng/ml in
plasma (Edlund, 1981), we have investigated several
administration forms of the drug. The results for sub-
lingual ergotamine are reported as they cast serious
doubt on the equipotency of sublingual and intra-
muscular forms of ergotamine.

Four volunteers (medical personnel, non-

migraineurs) kept a sublingual tablet of 2 mg ergo-
tamine tartrate (Lingraine®9, Winthrop) under the
tongue until dissolved. Blood was drawn after 5, 10,
20, 30, 60, 90 and 120 min. The samples were imme-
diately centrifuged and kept deep frozen until
analysed by the h.p.l.c. method. Ergotamine above
the detection level was not found in any of the
samples. Then the procedure was repeated in the
same volunteers with another batch of
Lingraine®I . Again no ergotamine could be detected.
The manufacturer informed us that both batches of
LingraineM were more than 2 years before their
expiry date. For comparison we selected 4 migraine
patients, who during the same period had their
plasma levels of ergotamine determined with h.p.l.c.
after 0.5 mg ergotamine tartrate/70 kg body weight
intramuscularly. The mean and range of ergotamine
levels in ng/ml plasma were after 30 min: 0.96
(0.48-1.41), after 60 min: 0.80 (0.57-1.07) and after
120 min: 0.57 (0.43-0.71). Even corrected to a dose of
0.25 mg the plasma levels of ergotamine are clearly
above the detection level of 0.1 ng/ml.
These results were not obtained in a regular cross-

over study. However, the discrepancy in plasma


