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Preliminary Communications

Influence of Glucose and Inslin
Administration on the Achilles Tendon

Reflex Time

Brit. med. J., 1967, 4, 528-529

The Achilles tendon reflexogram or photomotogram. has long
been used in the diagnosis and follow-up of thyroid disorders.
While an extensive literature exists on this subject, only a

few investigations have been carried out concerning the relations
between the Achilles tendon reflex time and carbohydrate meta-

bolism. First, it was observed that Achilles tendon areflexia
may occur in diabetic patients (Ellenberg, 1961; Krosnick,
1964). Subsequently it was reported that the reflex time is
prolonged in diabetes (Beardwood and Schumacher, 1964;
Kissel et al., 1966). In our experience, too, the reflex time
is generally prolonged in diabetic children, but the degree of
prolongation is related neither to the severity or duration of
the disease nor to the adequacy of treatment, and it may

change from day to day. As pointed out by Beardwood and
Schumacher (1964), neuropathy as an explanation for this
phenomenon seems therefore unlikely. In an effort to elucidate
a possible relation between carbohydrate metabolism and the
Achilles tendon reflex time we have carried out the studies
presented in this preliminary communication.

METHODS
Five adult subjects in good health (two males, three females),

aged 24 to 43 years, were studied. None had a history of
thyroid dysfunction or diabetes mellitus.

In each subject an intravenous glucose-tolerance test (15 g.

glucose per sq. m. surface area) and, with an interval of several
days, an intravenous insulin-tolerance test (4 units insulin
(Actrapid Novo) per sq. m. surface area) were performed after
an overnight fast. Blood glucose concentration in capillary
blood was determined by the calorimetric glucose oxidase assay
(reagents C. F. Boehringer GmbH Mannheim, Germany) at 0,
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15, 30, 45, 60, 90, and 120 minutes after injection. At each
of these times Achilles tendon reflexes from the same leg were

recorded with a Burdick photomotograph. Thirty or more

reflexes were recorded at each time. All photomotograms were

measured by the same person without knowledge of the time of
the tolerance test when they were recorded. The values expressed
in milliseconds represent the mean time between the hammer
tap and one-half relaxation from 30 to 40 technically satis-
factory recordings. The standard deviations at any time of
the glucose- or insulin-tolerance test ranged from 9 to 16 msec.

The normal range for adults is 260 to 380 msec.

In one subject the insulin-tolerance test was repeated, but
immediately before the injection of insulin an adrenergic
,8-receptor antagonist (propranolol, 0.15 mg./kg. body weight)
was given intravenously (Abramson et al., 1966). Blood glucose
concentrations and half relaxation time were then determined
in the same way as in the other experiments.

RESULTS

The results are summarized in Figs. 1, 2, and 3. In all
subjects the mean half relaxation time increased during the
glucose-tolerance test (Fig. 1). The longest mean half relaxa-
tion time was reached between 45 and 120 minutes after glucose
administration, thus considerably later than the peak glucose
concentration, which was always observed 15 minutes after
glucose administration. The increase ranged from 12 to 18%
of the mean half relaxation time at 0 minutes.

In all subjects the mean half relaxation time decreased during
the insulin-tolerance test (Fig. 2). In contrast to the delay
of the maximum half relaxation time during the glucose-
tolerance test, the minimum half relaxation time was found
here at the same time as or only 15 minutes after the minimal
blood glucose concentration. The decrease ranged from 15
to 24% of the value at 0 minutes.
When insulin and propranolol were given combined the half

relaxation time failed to decrease (Fig. 3). On the contrary,
a continuous increase of the half relaxation time to 476 msec.

at 120 minutes, even higher than that seen during the glucose-
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FIG. 1.-Blood glucose and Achilles tendon reflex time during intravenous glucose-tolerance test in five adult subjects. FIG. 2.-Blood glucose
and Achilles tendon reflex time during intravenous insulin-tolerance test in five adult subjects. FIG. 3.-Blood glucose and Achilles tendon

reflex time during two intravenous insulin-tolerance tests in the same subject. Insulin alone. ----- Insulin and propranolol
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tolerance test, was observed in spite of a markedly prolonged
hypoglycaemia.

COMMENT

In all five subjects studied the mean half relaxation time
increased after intravenous glucose administration and decreased
after intravenous insulin administration. The increase during
the glucose-tolerance test was slow and lagged considerably
behind the peak of blood glucose concentration, while the
decrease during the insulin-tolerance test was fast and coincided
with the drop in blood glucose. This difference in the time
relation between blood glucose concentration and half relaxation
time in the two tests makes a direct effect of blood glucose
on the half relaxation time unlikely. There seems more likely
to be an indirect effect, mediated perhaps through a carbo-
hydrate-regulating hormone like adrenaline, growth hormone,
or cortisol. The absence of a decrease of the half relaxation
time after simultaneous administration of insulin and pro-
pranolol suggests that the changes of blood glucose influence
the half relaxation time by intermediary of the adrenaline
system.

Whether the changes of the Achilles tendon reflexogram
in thyroid disorders and in diabetes mellitus are related to the
adrenaline system requires further investigation.

SUMMARY

In five normal subjects the Achilles tendon reflex time was
prolonged by intravenous glucose and shortened by intravenous
insulin administration. The effect of insulin was abolished
when it was given after the application of propranolol.

M. ZACHMANN, M.D.,
Paediatric Department, University of Zurich, Kinder-

spital, 8032 Zurich, Switzerland.
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Medical Memoranda

Foot-and-mouth Disease in Man

Brit. med.7., 1967, 4, 529-530

Though there are numerous reports in the literature of foot-
and-mouth disease in man, the total number of possible cases is
still very small in relation to the frequent exposure of farmers
and others to the disease in parts of the world where infection
is widespread in the livestock population (Platt, 1958). In
many of the reported cases the criteria on which diagnosis was
based were rather less than adequate, but Pilz and Garbe (1965)
described a number of cases in which the diagnosis was more
completely substantiated. The virus was recovered from vesi-
cular lesions at high titre, and significant antibody titres were
developed against the strain of virus isolated from the lesions.
Material from suspected cases of foot-and-mouth disease in man
has been submitted to the Animal Virus Research Institute at
Pirbright on several occasions, but in none of these have we
been successful in isolating virus or demonstrating specific anti-
bodies. There is, however, little doubt that the patient whose
case is described below became infected with foot-and-mouth
disease virus.

CASE REPORT
The patient, a man aged 35, lived on a farm with his brother,

but had only indirect contact with the livestock. An outbreak of
foot-and-mouth disease developed on this farm on 22 July 1966,
and one of the affected animals was a cow which supplied milk used
in the farmhouse. The animals were slaughtered on 24 July, and
though the patient watched this operation he took no part in it.
On 28 July he complained of a slight sore throat, which became

worse on the 29th. On the 30th he had a temperature of 990 F.
(37.20 C.), an inflamed throat, and a few blisters on the palms and
dorsa of both hands. On 31 July his temperature was normal, but
the blisters on his hands had increased in number. There were
two further blisters between his toes and five or six weals on the
side and front of his tongue. The blisters on the backs of his
hands were about 2 mm. in diameter, while those on the palmar
surface were between 5 mm. and 2 cm. in diameter. The weals
on the tongue were solid swellings similar in size to the blisters on
the palms. There were no swelings on the fauces, soft palate,
cheeks, or gums. The patient described his lesions as uncomfort-
able and tingling, while the tongue was hot, tingling, and sore.

Epithelium was collected from one of the blisters on the back of
the hand and transferred to a container with glycerin-phosphate

buffer. Two drops of fluid from another blister were added to this
medium. Foot-and-mouth disease virus of type 0 was recovered
from this material.

These lesions had regressed by 7 August, but further crops of
blisters developed on the hands on 8 and 11 August and again in
December. No virus was recovered from these lesions either at
the Animal Virus Research Institute or at the Pathology Department
of the Newcastle General Hospital. A series of blood samples were
collected for antibody assay. As there was a possibility that the
patient might still be a carrier of virus, throat swabs were collected
at intervals and tested at both laboratories for the presence of virus.
All were negative.
The patient was examined in March 1967 and again in April at

the skin clinic of the Royal Victoria Hospital in Newcastle upon
Tyne. The clinical syndrome was believed to be that of erythrasma
and tinea pedis with a recurrent erythema multiforme. The second
report stated that the hand lesions were suggestive of healing
pompholyx, while some superficial erosions of the hard palate were
thought to be aphthous ulcers.

LABORATORY EXAMINATION
Virus Isolation,-A suspension of epithelium collected on 31 July

1966 was inoculated into roller tube cultures of bovine thyroid cells
(Snowdon, 1966). After 48 hours cytopathic change was seen and
the culture fluid gave a positive reaction in the complement-fixation
test with foot-and-mouth disease type 0 antiserum. Five days later
a fresh suspension of the same epithelium was titrated in the same
culture system. The epithelium was shown to contain 106'6 TCD5o
virus per gramme. Further epithelial samples collected on 8 and
11 August were examined, but no virus was detected. Throat swabs
collected on 4 August, 21 October, and 4, 10, and 18 November
also gave no evidence of virus.

Serology.-Antibody titres obtained with foot-and-mouth disease
antigens are shown in the Table. Sera were collected from five
veterinary officers who had been in contact with infected cattle in
Northumberland and from 12 members of the staff of the Animal
Virus Research Institute, all of whom had come into contact with

Antibody Titres Obtained with Foot-and-mouth Disease Antigens

Serum Samples | Neutralizing Titre. C.F. Titre
(Days After Virus Type (Overnight
Infection) 0 A C Fixation)

5 1/178 < 1/8 < 1/8 16
30 1/708 < 1/8 < 1/8 36
40 1/355 < 1/8 < 1/8 54
120 1/256 < 1/8 < 1/8 24
154 1/80 < 1/8 < 1/8 Not tested
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