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when the patients who received MaxEPA first and those who received it second
were considered separately.
No significant changes were recorded in weight, platelet count, mean platelet

volume, platelet aggregation, factor VIII related antigen, or fibrinogen concen-
tration. Thirteen patients reported MaxEPA to be as acceptable as, or more
acceptable than, their previous antihypertensive treatment.

Comment

Systolic blood pressure in patients with mild essential hypertension was
significantly reduced after supplementation of the normal Western diet,
which is rich in o6 fatty acids, with fish oil containing predominantly W3
polyunsaturated fatty acids. The mechanism of the antihypertensive action
of fish oil is unclear. Hypotensive effects of fish oil in normotensive subjects
are not associated with any change in plasma renin concentration or sodium
balance' and may be due to an effect on platelet prostaglandin metabolism.
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Individual changes in supine systolic blood pressure between sixth week of
placebo and sixth week ofMaxEPA treatment. Bars represent means and SEM.

Eicosapentaenoic acid competes with arachidonic acid as a substrate for
platelet cyclo-oxygenase, shifting the balance from thromboxane A2 to
thromboxane A3, which causes less vascular constriction and platelet
aggregation and increases endothelial production ofprostaglandin I3, a more
potent vasodilator than prostaglandin I2.4

Despite the reported prolongation of the bleeding time after dietary
supplementation with fish oil, in vitro tests of platelet aggregation have not
consistently shown reduced platelet aggregability.5 We found no significant
difference in platelet aggregation induced by low doses of collagen and
varying concentrations ofadenosine diphosphate after treatmentwith fish oil
and placebo, but wve did not assess aggregation to ristocetin, which may
reflect factor VIII mediated platelet adhesion to endothelium, which the
capillary bleeding time measures in vitro.
Most patients found treatment with fish oil preferable to their previous

antihypertensive treatment. Although there is increasing evidence that
treatment of mild hypertension reduces mortality from cerebral, coronary,
and renal disease doctors and patients are commonly reluctant to embark on
long term treatment with "drugs." We believe that dietary supplementation
with fish oil may provide a safe, more acceptable, and natural treatment for
patients with mild essential systolic hypertension.

We are grateful to Seven Seas Health Care Ltd, Hull, for providIng the
capsules.
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Are swelling and aching of the legs
reduced by operation on varicose veins?
Varicose veins were recognised as early as 400 Bc, and an association with
swollen legs was noted in the thirteenth century.
Many patients with varicose veins complain of swollen and aching legs,

particularly towards the end of the day. Some surgeons, however, consider
primary uncomplicated varicose veins to be solely a cosmetic disability and
label such patients as neurotic, or at best put their names on long waiting
lists. Our aim was to measure the amount of swelling in the legs of patients
with varicose veins and to determine whether swelling was reduced by
successful operation on the varicosities.

Patients, methods, and results

Nine men and 17 women (mean age 49, range 27-81) with uncomplicated
varicosities of tributaries of the long saphenous system were studied. Patients
graded the severity of their leg aching on a linear analogue scale. Both legs were
studied, and the leg without varicose veins, if normal, was taken as a control.
Leg volume was- measured by water displacement in a tank of water at 19°C

with a side spout 70 cm from the base. A large pneumatic cuffwas placed round
the upper thigh and the leg slowly-lowered into the tank. The volume of water
then displaced we called the basal leg volume. The pneumatic cuff was then
rapidly inflated to 70 mmHg pressure by a Medimatic plethysmograph, and the
additional volume ofwater displaced (the venous reserve capacity) was noted. All

Difference between volume ofvaricose and control legs before operation and change in
volume ofvaricose leg after operation

Varicose leg volume-control leg volume Change in varicose leg volume
before operation after operation

Case No (ml) (ml)

1 40 -185
2 135 -30
3 160 -125
4 85 -135
5 120 -155
6 240 -175
7 10 -55
8 -10 -5
9 -55 15
10 220 -120
1 1 160 -85
12 80 -295
13 -55 -110
14 120 -110
15 -10 -25
16 330 -185
17 195 -100
18 170 -165
19 -165 -135
20 175 0
21 360 -55
22 220 -115
23 80 -25
24 45 -175
25 190 -145
26 -240 -95

NIean 118-5 -107
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patients underwent flush ligation ofthe long saphenous vein with the femoral vein
and multiple avulsions of the varicosities. Patients returned six to eight weeks
after the operation, when all measurements were repeated.

Statistical analysis was performed using Student's paired t test to compare the
varicose and control legs and Kendall's rank correlation to compare leg aching
with leg swelling.

Basal leg volume before the operation was significantly greater in the varicose
legs (mean 4076 (SEM 90) ml) than in the control legs (3957 (91) ml) (t=3 58,
p<O-Ol). Operation on the varicose veins reduced the basal volume of the
varicose legs to 3969 (97)ml(t=5-3, df=25, p<0-001) (table). The venous reserve
capacity of the varicose legs before the operation was not significantly different
from that of the normal legs, but there was a significant increase after the
operation, from 55 (4) ml to 70 (3) ml (t=3-9, p<0-01). There was a significant
positive correlation between the severity ofleg aching and the difference between
the basal leg volume of the varicose and control legs before the operation (T=0-6,
p<0-01). Twenty two patients (85%) reported a definite improvement in leg
aching six weeks after surgery.

Comment

This study shows that leg swelling is commonly present in patients with
varicose veins and that after the operation it is significantly reduced, the
basal leg volume returning to normal. The operation increases venous
reserve capacity, probably by decreasing the resting distension of the
remaining non-varicose superficial veins in the calf.. Few simple methods are
available for evaluating the venous system. Quantitative physiological tests
that have gained support are invasive foot vein pressure measurements' and
foot volumetry,2 which requires elaborate equipment. Water displacement is
a simple technique and showed significant changes in individual patients
before and after the operation. These relatively small changes in leg volume,
however, do not allow comparison between groups of patients receiving
different forms of treatment.3
We suggest that swelling and aching of the legs are genuine symptoms in

uncomplicated varicose veins and that patients with these complaints should
be treated with a higher priority than at present.
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Antithyroid action of carbocisteine
Cough nixtures that contain iodine are well known for their ability to induce
goitre or hypothyroidism, or both, in susceptible patients. ' I report a case of
transient hypothyroidism apparently induced by a cough mixture containing
carbocisteine (S-carboxymethylcysteine).

Case report

A 47 year old housewife had undergone subtotal bilateral thyroidectomy two
years previously because of toxic diffuse goitre. Postoperatively she remained
clinically euthyroid and did not require thyroid treatment. Laboratory investiga-
tion showed mild triiodothyronine toxicosis: thyroxine concentration 125 nmol/l
(9 7 ,tg/100 ml), free thyroxine index 128, and triiodothyronine concentration
2-85 nmol/l (1-9 ng/ml); thyroid stimulating hormone concentration was
<0 5 mU/l, with no response to 200 t&g thyrotrophin releasing hormone
intravenously.
One year later she noticed weight gain, tiredness, and slight hoarseness.

Physical examination was unremarkable. Thyroid function tests indicated mild
hypothyroidism (thyroxine concentration 55 nmol/l (4-3 /100 ml), free
thyroxine index 48, triiodothyronine concentration 1-45 nmol/l (0-9 ng/ml), and
thyroid stimulating hormone concentration 27 mU/l, increasing to 110 mU/l after
administration of thyrotrophin releasing hormone). Thyroglobulin and micro-
somal autoantibodies in serum were positive. Uptake of radioiodine by the
thyroid was normal; a potassium perchlorate discharge test yielded a positive
result (discharge was- 59%/; upper limit of normal 20%'/). At this time she was
taking a cough mixture (Mucodyne, Rhinathiol) containing 5 g carbocisteine/

100 ml syrup; it did not contain iodine. The drug was stopped, and plasma
thyroid hormone concentrations returned to normal (thyroxine 80 nmol/I (6-2
Rg/100 ml), free thyroxine index 73, triiodothyronine 1-85 nmol/I (1-2 ng/ml)).
Thyroid stimulating hormone remained slightly increased (12 mU/l), and urinary
iodine excretion was normal.
The drug was restarted with the patient's informed consent. The table shows

the results of thyroid function tests. The drug did not decrease uptake of
radioiodine by the thyroid, and the clinical state did not change. The symptoms
resolved when thyroxine was prescribed, and plasma thyroid stimulating
hormone concentration became normal.

Results of thyroid function tests before, during, and after oral administration af
carbocisteine

Day 7 (car- Day 14 (car-
bocisteine bocisteine

Day 1-5 g/day; 3-0 g/day; Day Day Normal
0 3xlOml) 3x20ml) 28 49 values

Thyroxine (nmol/1) 80 55 50 55 80 75-135
Triiodothyronine uptake 0-87 0-88 0-93 0-90 0-93 0-81-1-07
Free thyroxine index 70 48 46 50 74 70-122
Freethyroxine(pmol/1) 16-1 12-3 10-3 13-9 15 8 16-27
Triiodothyronine

(nmol/l) 1-20 1-60 1-68 1-60 2-00 1 30-245
Reverse triiodothyronine

(nmol/1) 0-18 0 13 0-08 0-11 0-18 0-14-0 38
TSH(mU/l) 7-5 36-0 28-0 27 5 5-5 <0-5-3-1
Peak TSH after TRH
(mU/l) 28-5 150 124 134 34-0 2-8-22-0

TSH=Thyroid stimulating hormone. TRH=Thyrotrophin releasing hormone.
Conversion: SI to traditional units-Thyroxine and free thyroxine: 1 nmol/l'0-08 ng/100 ml.

Triiodothyronine and reverse triiodothyronine: 1 nmol/1-0 65 ng/ml.

Comment

It was originally believed that the antithyroid action of any compound
could be expressed as a function of its reducing power and its preferential
activity with iodine. This reducing theory, however, was unsatisfactory as
many reducing substances such as cysteine and glutathione did not interfere
with synthesis of thyroid hormones, although their ability to reduce iodine
was similar to that ofthiourea.2 Indeed, addition ofcysteine to the diet ofrats
failed to produce a goitre and did not change thyroidal iodine content.3
When calf thyroid slices were used, however, cysteine did inhibit organic
binding of radioiodine in vitro.3 The lack of effect of cysteine in vivo was
explained by oxidation of cysteine or inadequate concentrations of cysteine
reaching the thyroid.
Our study clearly establishes the potential antithyroid action of carbo-

cisteine. As the drug did not decrease the thyroidal uptake ofradioiodine its
antithyroid action is most probably due to inhibition of the organification
process; this would accord with the in vitro observations. The drug's
antithyroid action is unlikely to be clinically important in normal subjects: in
our patient thyroid function was compromised, and it is well known that
such pre-existing thyroid abnormalities predispose to the antithyroid effect
of iodine.' Patients with cystic fibrosis, who commonly develop goitre and
mild hypothyroidism when given long term treatment with iodine,4
presumably are also susceptible to this antithyroid effect of carbocisteine. It
is conceivable that the related compound acetylcysteine (which is currently
prescribed on a large scale as a mucolytic drug) might have a similar action.
The antithyroid effect of carbocisteine seems unlikely to be related to the

hypothyroid state associated with cystinosis. The favourable effect of oral
cysteamine in this condition (by which cystine is transformed into cysteine
and cysteine-cysteamine mixed disulphides, which apparently leave the
lysosomes without the need of the cystine carrier) is not associated with
hypothyroidism: the response of thyroid stimulating hormone to thyro-
trophin releasing hormone does not change during cysteamine treatment.5
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