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A mixture of androsterone and clofibrate (atro-
mid) lowers the blood cholesterol and triglycerides
(Oliver, 1962). Clofibrate without androsterone
(atromid-S) appears to have the same effect on
the serum lipids (Oliver, 1963; Hellman et al., 1963).
Atromid lowers platelet stickiness (Carson et al.,
1963a, b) which is increased in patients with is-
chamic heart disease (McDonald and Edgill,
1957); the effects of atromid and atromid-S on
platelet stickiness have now been compared, and the
findings, reported below, are related to changes in
the blood lipids.

SUBJECTS AND METHODS
Studies were made on 35 men, with ischwmic heart

disease, aged between 43 and 68 years (average 55). All
had angina pectoris on effort, or had experienced past
cardiac infarction. In none had cardiac infarction
occurred within four months of the start of the study.
No patient had heart failure or coronary insufficiency,
and none was receiving anticoagulant treatment. Of
the 35 patients, 18 received 2 g. atromid daily for 2
months, in divided dosage, and were then observed for a
further 2 months: 8 of these were subsequently given
atromid-S 2 g. daily for 2 months, and were further
observed for another period of 2 months. The remain-
ing 17 patients received atromid-S 2 g. a daily for 2
months, and were under investigation for a further 2
months after the drug was stopped.

Platelet stickiness (Wright, 1941; McDonald and
Edgill, 1957, 1958), serum cholesterol, and serum low
density lipoprotein cholesterol (Abell et al., 1952),
low density serum lipoprotein and its Sf 0-12 and 12-
400 fractions (Lindgren and Gofman, 1957), were
determined in venous blood on 3 separate occasions be-
fore treatment was started, and then thrice at monthly
intervals. Platelet stickiness is expressed as the
percentage ofplatelets remaining at 20 minutes. Brecher
and Cronkite's (1950) method of platelet counting was
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used in the platelet stickiness test, but a hmmocytometer
pipette for white cells, instead of one for red cells, was
used.

RESULTS
In Fig. 1, the mean values of platelet stickiness

and serum lipids are shown before, during, and
after treatment with atromid and atromid-S. In
Fig. 2, the changes in the second group treated
with atromid-S alone are shown.

Platelet Stickiness. Table I shows the mean
values of platelet stickiness before, during, and after
treatment with atromid in 18 patients, and sub-
sequent treatment with atromid-S in 8 of them.
After one month on atromid abnormal platelet
stickiness changed to over 70 per cent in all except
4 patients. After a further month, the platelet
stickiness in 3 of these patients was over 70 per cent.
The 8 patients treated with atromid-S after treat-
ment with atromid showed a much smaller change
during treatment with atromid-S.

Table II shows the mean values of platelet
stickiness before, during, and after treatment with
atromid-S. Statistical analysis of these results
indicates that both atromid and atromid-S signi-
ficantly decreased platelet stickiness (p < 0-001),
but Fig. 1 and 2 show that a greater change
occurred with atromid. The mean value for
the group on atromid was 65 per cent before
treatment and 75 per cent after two months cf
treatment, whereas the initial value in the group
given atromid-S was 64 per cent and after two
months of treatment it was 67 per cent. In the
group given atromid-S, though in 15 the change
in platelet stickiness was in a favourable direction,
after one month only 3 patients had platelet sticki-
ness over 70 per cent, and after two months only 5.
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FIG. 1.-Mean values for platelet stickiness (% remaining at 20 min.), cholesterol, low density lipoprotein cholesterol,
low density lipoprotein, Sf 0-12 lipoprotein, and Sf 12-400 lipoprotein in patients receiving atromid and atromid-S.

Cholesterol. All patients treated with atromid
and all except 3 who were treated with atromid-S,
showed a fall in serum cholesterol. The mean fall
on atromid at one month was 38 mg./100 ml.,
and for atromid-S 43 mg./100 ml. This change
was largely but not exclusively due to a fall in low
density lipoprotein cholesterol. The changes with
both drugs were statistically significant (p < 0 001).

falls; but after one month 5 patients on atromid
and 3 on atromid-S had an increase in total low
density lipoprotein. The changes in the two
Sf fractions were also much less uniform than those
in serum cholesterol.

DISCUSSION
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Low Density Lipoproteins. The total low density atromid-S have a significant effect on platelet
lipoprotein and its two Sf fractions showed group stickiness in male patients with ischmmic heart
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TABLE I

PLATELET STICKINESS (MEAN VALUES) OF INDIVIDUAL PATIENTS BEFORE, DURING, AND AFTER
TREATMENT WITH ATROMID, AND SUBSEQUENT TREATMENT WITH ATROMID-S IN 8 PATIENTS

Patient Before I month on 2 months on 1 month off 2 months off 1 month on 2 months on 1 month off 2 months off
treatment atromid atromid atromid atromid atromid-S atromid-S atromid-S atromid-S

1 71 81 82 - 69 65 71 77 72
2 63 71 74 73 71 75 62 64 64
3 60 69 70 66 64 68 69 63 62
4 65 68 74 73 77 74 67 65 68
5 66 72 77 68 65 64 75 65 62
6 66 74 75 74 72 76 73 71 76
7 63 64 74 64 68 69 64 - -

8 65 74 75 72 56 75 64 64 66
9 66 73 - - -

10 66 70 76 71 61
11 65 65 - 64 -

12 62 71 77 71 64
13 65 73 72 - -

14 62 77 72 - _
15 69 85 82 68 _
16 67 78 - - -

17 62 71 72 67 66
18 71 80 79 68 70

TABLE II
PLATELET STICKINESS (MEAN VALUES) OF INDIVIDUAL PATIENTS BEFORE,

DURING, AND AFTER TREATMENT WITH ATROMID-S

Patient Before treatment 1 month on 2 months on 1 month off 2 months off
atromid-S atromid-S atromid-S atromid-S

1 63 63 68 68 59
2 60 66 69 68 66
3 58 63 68 60 58
4 70 77 76 66 68
5 60 56 52 51 50
6 60 62 67 71 68
7 X 67 68 70 72 67
8 64 67 61 69 63
9 62 66 69 69 66
10 74 82 78 - _
11 65 66 68 67 64
12 65 67 61 69 70
13 59 65 62 58 59
14 65 68 65 68 66
15 66 71 73 71 75
16 65 68 73 66 67
17 61 64 63 65 63

disease, though with atromid-S the effect appears
to be less. Gilbert and Mustard (1963) described
the effects of atromid on platelet economy which
may be regarded as similar to those in the present
study. However, these results are different from
those of Symons, de Toszeghi, and Cook (1964)
who found an equal effect with both drugs on
platelet stickiness in 6 patients; these were re-
ceiving anticoagulant treatment which may have
affected their findings. The changes brought about
by atromid and atromid-S are potentially anti-
thrombotic, as are other methods that are known
to affect platelet stickiness favourably (McDonald,
1962). However the present study provides no
evidence that either atromid or atromid-S favour-
ably affects the morbidity or mortality of ischtmic
heart disease. Only extensive clinical trials can
settle these questions. Both atromid and atromid-S
produced similar changes in the lipid pattern,

and atromid-S may act by potentiating the effects
of endogenous androsterone (Thorp, 1962).

Statistical analysis revealed no close correlation
between the changes in platelet stickiness and those
in the lipids, with both atromid and atromid-S;
the lipid changes and platelet changes appear to
be independent. With atromid, platelet stickiness
and the blood lipids did not return to their initial
level one month after treatment was stopped; the
difference between the mean levels one month
after stopping atromid and the initial levels was
significant (p <0 005), though this was not found
with atromid-S (p > 0 05). Thus there is the
possibility that intermittent therapy with atromid
might be as effective as continuous treatment.

The effects of clofibrate with and without an-
drosterone on platelet stickiness and the blood
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FIG. 2.-Mean values for platelet stickiness (% remaining at

20 min.), cholesterol, low density lipoprotein cholesterol,
low density lipoprotein, Sf 0-12 lipoprotein, and St 12-
400 lipoprotein in patients receiving atromid-S.

lipids have been studied in 35 men with ischaemic
heart disease.

Both drugs favourably decreased platelet sticki-
ness (p <000l), but the effect with clofibrate and
androsterone (atromid) was more marked than
with clofibrate alone (atromid-S). Both drugs

produced a statistically significant (p <Ol001) and
similar fall in serum cholesterol; their effects on

low density lipoprotein were inconstant. The
changes in platelet stickiness and in the lipids
appeared to be independent.
We thank the physicians of the National Heart

Hospital who allowed us to study their patients; Pro-
fessor Peter Armitage and Mrs. Wendy Fox of the
London School of Hygiene and Tropical Medicine, for
the statistical analysis; the British Heart Foundation and
Imperial Chemical Industries Ltd. for grants that covered
part of this investigation; and Imperial Chemical
Industries Ltd. for supplying the atromid and
atromid-S.
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