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Streptokinase and serum enzyme
activity in myocardial infarction

In a controlled study of fibrinolytic treatment of unstable angina,
Shepherd et all observed rises in serum aspartate and alanine amino-
transferase (SGOT and SGPT) activity in eight out of 20 patients.
They suggested the liver as the likely sdurce of the increases. I have
compared the activity of these two enzymes in patients with myocar-
dial infarction who had been receiving streptokinase in almost identi-
cal dosage with that used by Shepherd et al.

Patients, methods, and results

During a controlled study of fibrinolytic treatment of acute myocardial
infarction 534 measurements of SGOT and SGPT were made in 94 patients
who had been treated with streptokinase (Streptase). SGOT and SGPT
were estimated with the use of Boehringer reagents (upper limit of normal
for both enzymes in our laboratory 18 IU/1). The streptokinase was given
intravenously in a dosage of 250 000 units initially, then 100 000 units
hourly for 18 hours.

There was only a slight increase in SGPT compared with a pronounced
increase in SGOT (figure). Further statistical evaluation of SGPT activity
was not undertaken because of these findings. In the study by Shepherd
et al the maximum increase in enzyme activity was definitely delayed.
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SGOT and SGPT activity after myocardial infarction in
patients receiving streptokinase. Top: Dashed line repre-
sents patients beginning treatment within four hours after
onset of symptoms. Solid line represents patients beginning
treatment 4-12 hours after onset of symptoms. Bottom:
Open circles indicate mean values.

Comment

These results differ from those of Shepherd et al,1 but their patients
had unstable angina, and mine acute myocardial infarction.

Several workers2 have described haemorrhages in areas revascu-
larised by coronary artery surgery. Deterioration of myocardial func-
tion also almost invariably occurs after surgical revascularisation.3
Both conditions may cause the increases in SGOT and SGPT as
found by Shepherd et al.1 It would be of great interest if it could be
confirmed by coronary angiography that the patients with an increase
in enzyme activity described by Shepherd et al (eight out of 20)' were
those with an effective coronary revascularisation.

Investigations using enzyme kinetic methods4 or mathematical
statistical model calculations4 have shown that the enzyme method
for determining infarct size is not applicable if any treatment results

in improvement or deterioration of myocardial perfusion. On the
basis of our own results we have discussed the hypothesis that fibrino-
lytic treatment may improve myocardial perfusion, which was indi-
cated by an earlier and steeper rise in SGOT and creatine phos-
phokinase (as a "wash-out" phenomenon).5

Another question that remains unanswered is whether strepto-
kinase-induced alteration of peripheral vascular resistance and blood
viscosity produces a characteristic pattern of serum enzyme changes
in patients with unstable angina (in the absence of myocardial infarc-
tion). As Shepherd et all have produced only an initial report and the
results of their controlled trial have not yet been published, any
detailed interpretation of the enzyme values (hepatic source, for
example) would be premature.

I Shepherd, J T, et al, British Medical Journal, 1976, 1, 562.
2 Roberts, R, and Sobel, B E, Circulation, 1974, 50, 867.
3 Shepherd, R L, et al, Circulation, 1974, 49, 467.
4 Roe, C R, and Starmer, C F, Circulation, 1975, 52, 1.
5 Praetorius, F, et al, Klinische Wochenschrift, 1973, 51, 397.
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Myeloneuropathy associated with
hypothyroidism

Polyneuropathy is a rare complication of hypothyroidism.1-' We here
report a patient who presented with a myeloneuropathy that improved
on treatment with thyroxine.

Case report

A 61-year-old man gave a two-year history of progressive dragging of his
feet, weakness of his hands, and paraesthesiae in his fingers and toes. His
skin was pale and dry. There was distal weakness and wasting of the calf,
peroneal, and intrinsic hand muscles; sensation was impaired in a glove-
and-stocking pattern. The deep tendon reflexes were reduced in the arms,
absent at the ankles, and brisk at the knees; the plantar responses were
extensor. Investigations confirmed that he was hypothyroid: serum thyroxine
was 25 nmol/l (2 4g/l100 ml); thyrotrophin 100 mUll; radioiodine uptake 12 %
at 24 hours; creatinine phosphokinase 417 IU/l; and CSF protein 0 75 g/l.
Electromyography showed denervation, and the nerve conduction velocities
were reduced (ulnar nerve, 45-6 m/s; lateral popliteal nerve 26 2 m/s). No
sensory potential could be evoked with 200 volts.

In"~~~~~~~~~

(a) Transverse section of sural nerve showing endoneurial and perineurial
fibrosis and reduction in myelinated fibres. (Solochrome cyanin x 116.)
(b) Section of gastrocnemius muscle showing group fibre atrophy and fibres
with internal nuclei. (H & E x 116.)
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A sural nerve biopsy specimen showed considerable demyelination and
increased perineural connective tissue; there was no inflammatory infiltrate,
amyloid change, or vasculitis. A gastrocnemius muscle biopsy specimen,
showed group atrophy combined with scattered eosinophilic fibres, which had
an increased number of internal nuclei (see figure).
The patient was treated with thyroxine 0 2 mg daily and was euthyroid

after four months. The serum thyroxine rose to 106 nmol/l (8-2 tsg/l0O ml)
and thyrotrophin fell to 1-0 mU/l. His neurological state improved over
12 months leaving him symptom-free. His only residual signs were absent
tendon reflexes and vibration sensation at the ankles. The conduction velocity
in the ulnar nerve increased to 62 m/s and a small sensory potential was
evoked.

Comment

Detailed neuropathological studies of nerve biopsy specimens from
patients with myxoedema polyneuropathy2 3 have shown segmental
demyelination and remyelination of nerve fibres with proliferation of
Schwann cells, which contained aggregates of abnormal mitochondria
and glycogen granules. Muscle biopsy specimens showed a denerva-
tion pattern combined with a more diffuse myopathic change. Clini-
cally the previous cases had myxoedema combined with sensorimotor
polyneuropathy. Our patient, however, presented with a neurological
syndrome that resembled myeloneuropathy rather than simple poly-
neuropathy. A lesion of the spinal cord is not a recognised complication
of hypothyroidism but damage to the brain, cerebellum, cranial and
peripheral nerves is well documented,45 and it would seem unlikely
that the cord is necessarily exempt from the metabolic effects of
hypothyroidism.

1 Nickel, S N, et al, Neurology (Minneapolis), 1961, 2, 125.
2 Dyck, P J, and Lambert, E H,_Journal of Neuropathology and Experimental

Neurology, 1970, 29, 631.
3 Shirabe, T, et al,Journal of Neurology, Neurosurgery and Psychiatry, 1975,

38, 241.
4 Scarpalezos, S, et al, Archives of Neurology, 1973, 29, 140.
6 Nickel, S N, and Frame, B, Neurology (Minneapolis), 1958, 8, 511.
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Asthma: ibuterol versus terbutaline
inhalation

Selective beta2-adrenergic drugs such as terbutaline are commonly
used in asthma. Ibuterol hydrochloride,' the diisobutyryl ester of
terbutaline, is more lipophilic than terbutaline, permitting enhanced
absorption after intake by mouth. Thereafter ibuterol is rapidly
hydrolysed to terbutaline, the active agent (ibuterol itself not produc-
ing beta2-stimulation2). A previous trial suggested that ibuterol in
tablet form was a more potent bronchodilator than terbutaline3 and
had a more rapid action. We have therefore compared the potencies
of ibuterol and terbutaline when both were given by aerosol.

Mean FEV1 (1) : SE in 13 asthmatics before (baseline value) and at given times after drug inhalation

Treatment Baseline II min 4' min 10min 30mm | h1 2h 3h 4h 5h 6h

Ibuterol hydrochloride
375 «±g+375 ,ug .. 1-8±0-3 2-0±0-3**** 2-1±0-2**** 2-1±02**** 2 3±0 3*** 2-4±03*** 2-2±0-3**** 2-2±0-3* 2-0±0.3*** 2-0±0-3* 2-2±0-3****

Ibuterol hydrochloride
750 ,g+placebo . . 1-9±0-3 2-0±0-2*** 2-2±0-2**** 2-2±0-2** 2-2±0-2**** 2-3±0-2**** 2-5i0-2**** 2-5±0-2**** 2-2±0-2* 2-2±0-3* 2-3±0-3**

Terbutaline sulphate
250 g+250 sg . . 19±003 22±202*** 2.2±0.2* 2 2±0 3* 2.2±0.3* 2.2±0.3* 2 3±0 3*** 2.2±0.3* 2.1 ±0.2* 2 1±0 2 22±0.3**

No significant differences in efficacy were found between the regimens.
Significance of change from baseline value caused by each drug: *P<0.05; ** P<0-01; *** P<0 005; **** P<0 001.

Patients, methods, and results

Thirteen asthmatics with a mean age of 38 years (five male, eight female)
were studied while recovering in hospital from acute attacks. Ten were
receiving corticosteroids in constant dosage. No other bronchodilators were
given for 12 hours before testing. The trial had a double-blind, crossover
design, the following three regimens with equimolecular doses being used:
(1) two puffs, comprising one puff ibuterol hydrochloride 750 jig/puff and
one puff matched placebo; (2) two puffs ibuterol hydrochloride 375 j,g/puff;
and (3) two puffs terbutaline sulphate 250 ,ug/puff. (The molecular weights
of terbutaline and ibuterol are 549 and 829 respectively.)
The trial began at 9 am on three consecutive days with random allocation

of the order of administration. Forced expiratory volume in one second
(FEV1) and pulse rate were measured in a steady state (baseline values).
Five minutes later the first puff was given, followed one-and-a-half minutes
later by measurement of FEV1 and pulse rate. At three minutes the second
puff was given. FEV, and pulse rate were then recorded 4 , 10, and 30
minutes, and 1, 2, 3, 4, 5, and 6 hours after the first puff. Tea, coffee, smok-
ing, and physiotherapy were not permitted. Patients were asked to assess
their initial symptoms and relief from each regimen. Spontaneously men-
tioned side effects were noted. Student's t test for paired observations was
used for statistical analysis.
FEV1-There were no significant differences in FEV1 between any of the

three regimens (table). All three produced significant bronchodilatation at
one-and-a-half minutes lasting at least four hours.

Pulse rate-No significant alterations in pulse rate were observed. Ibuterol
(two puffs) led to a fall from 92/min initially to 84/min (six hours), and
(single puff) from 94/min initially to 86/min (six hours). With terbutaline
sulphate the mean pulse rate was 90/min both initially and at six hours. No
regimen increased the mean pulse rate at any time.

Side effects-One patient felt dizzy with two puffs of ibuterol and one with
terbutaline.

Subjective assessment-All regimens were regarded as effective by the
patients, none being more successful than any other.

Comment

The actions of ibuterol and terbutaline are rapid, causing significant
bronchodilatation within one-and-a-half minutes with little circulatory
effect. We, however, found no advantage in inhaling ibuterol rather
than terbutaline.

Since ibuterol and terbutaline aerosols act with equal rapidity, the
lipophilic properties of ibuterol aerosol are probably not of practical
importance. Indeed, the site of action and absorption in the bronchial
tree is largely unknown. Hence terbutaline may not be inactivated in
the bronchus, whereas it is in the gut.4 5 A single puff of ibuterol is as
effective as the equivalent dose given in two puffs. This suggests that
the usual inhaled bronchodilators could be given more simply in
single puffs.

We thank Dr Ian Slessor, Astra Chemicals Ltd, for his help.

1 Wetterlin, K, and Svenson, L A, Belgian patent No 704932, 1967.
2 Olsson, 0 A T, et al, Acta Pharmacologica et Toxicologica, 1974, 35, 76.
3Arner, B, and Magnusson, P 0, British Medical J7ournal, 1976, 1, 72.
4Hartiala, K, Acta Physiologica Scandinavica, 1969, suppl No 330.
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