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patient's own faeces which contaminated the skin and were
driven into the muscle by-the injection needle. They germi-
nated in the favourable environment induced by the adrenaline.
There is no adequate way of sterilizing the skin to prevent

such tragedies, so adrenaline injections should not be made into
the buttock.
The literature, mainly from Europe, is reviewed.
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Preliminary Communications

Release of Platelet Factor 4 by Adenosine
Diphosphate and other Platelet-

aggregaig Agents

Berit. med. Y., 1968, 1, 746-747

Relatively little is known about the availability and physio-
logical significance of platelet factor 4, the antiheparin principle
in platelets. Platelet factor 4 may be a polypeptide or glyco-
protein of low molecular weight (Deutsch and Kain, 1961;
Poplawski and Niewiarowski, 1964). It seemed possible that,
like platelet factor 3, the platelet thromboplastic factor, it was
not immediately available in intact platelets and that release of
activity might be induced by platelet-aggregating agents such as
adenosine diphosphate, collagen, thrombin, adrenaline, and 5-
hydroxytryptamine, all of which are known to activate platelet
factor 3.
We have been investigating the antiheparin activity of human

platelets, and in this communication we report our observations
with platelet-aggregating agents which we have found to release
platelet factor 4 from platelets.

MATERIALS AND METHODS

Collection of Blood.-Blood was obtained from normal
human subjects by careful venepuncture and gently mixed with
1/10 volume of 3.8% trisodium citrate in a plastic bottle.

Platelet-rich Plasma.-The citrated blood was slowly centri-
fuged at room temperature to obtain plasma rich in platelets
but containing negligible numbers of red cells or white cells.
After removing the supernatant platelet-rich plasma, which was
transferred to a clean plastic bottle, the remaining blood was
centrifuged at high speed to obtain plasma poor in platelets.

Thrombin (Maws) was dissolved in a mixture of equal
volumes of normal saline and M/80 calcium to give the required
thrombin concentration.

Heparin (Weddel).-The working solution was made up in
normal saline from a stock solution of 10 mg./ml.

Aggregating Agents.-All wee dissolved in normal saline,
and the concentration was such that 0.1 ml. contained the
following amount of aggregating agent:adenosine diphosphate
(5 Ag.), adrenaline (100 pug.), or 5-hydroxytrypt n (500

ig.). Collagen obtained from bovine tendon was macerated
in normal saline; the milky supernatant obtained after allowing
the large fragments to settle out of solution was used. Thrombin
used in the aggregating experiments was added in amounts
which did not clot plasma (0.09 unit/0.1 ml.).

Detection of Platelet Factor 4 Activity..-The test system was
made up as follows: 0.2 ml. of platelet-rich plasma was in-
cubated with 0.1 ml. heparin (1 jug.) and 0.1 mL of test material
or saline for two minutes at 370 C. with gentle agitation. Then
0.1 ml. of thrombin (1.5 units) was added and the plasma
clotting-time was determined.

RESULTS

Availability of Platelet Factor 4.-It was found that the anti-
heparin activity of platelet-rich plasma (carefully collected and
handled) was little different from that of platelet-poor plasma-
that is, the prolongation of the plasma clotting-time produced
by a standard amount of heparin was about the same. How-
ever, breaking up the platelets by freezing and thawing the
platelet-rich plasma produced obvious antiheparin activity (see
Table). The changes in platelet-poor plasma were relatively
insignificant after freezing and thawing, and it is therefore
reasonable to assume that the platelets were responsible for
this antiheparin effect.

Effect of Freezing and Thawing and of Platelet-aggregating Agents on
Antiheparin Activity of Normal Huma Platelet-rich Plasma

Thrombin
Test System Time

(sec.)

Plasma (P P.P. or P.R.P.) without heparin . .12-13
P.P.P. + saline ..35
P.R.P. + , an..34

after freezing and thawing . 17
,, .-Collagen..- g..;' Each with 1 p~g. heparui 16

+ adenosine diphosphate (5 p g. 219
+ thrombin (0-09 u.) . . 21
+ adrenaline (100 ps.)..

24
+ 5-hydroxytryptamine (500 pg.) 23

P.P.P. - Platelet-poor plasma. P.R.P..- Platelet-rich plasma.

Effect of Platelet-aggregating Agnts.-It will be seen from
the Table that all the agents used made available or released
antiheparin activity, adenosine diphosphate and collagen being
the most potent. After removal of the platelets by fast centri-
fugation much of the released platelet factor 4 activity seemed
to remain in the supernatant.
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DIscussIoN

These experiments show that platelet factor 4, like platelet
factor 3, is not normally available in intact platelet and that
it can be released by the same agents that cause release of
platelet factor 3. These agents may merely expose heparin-
combining sites on the platelet or, alternatively, they may
actually release the antiheparin factor into the surrounding
plasma. The finding that most of the platelet factor 4 activity
remains in the supernatant after deposition of the platelets
would suggest that this factor is actually released, and in this
way it differs from the behaviour of platelet factor 3, which
appears to remain largely associated with the platelets (Hardisty
and Hutton, 1966). Findings essentially similar to ours have
been reported by Niewiarowski d al. (1967, 1968).

It has been observed that little or no heparin is inactivated
in citrated blood, whereas significant amounts are activated in
blood mixed directly with heparin but not containing citrate
(Barkhan, 1964). Our findings would suggest that this differ-

ence may be due to the prevention by citrate of aggregation of
platelets, which are then unable to release platelet factor 4.

A. YOUSSEF,* M.B., B.CH.
P. BARKHAN, M.D., PH.D., M.C.PATH.

Dcpartment of Haematology,my's Hospital,
London S.E.1.
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Medical Memoranda

Myelomatosis Presenting as
Dermatomyositis

Brit. med.J., 196,1, 747-748

The association between dermatomyositis and carcinoma, either
manifest or occult (Rose and Walton, 1966), is well known.
In a recent review Rose and Walton described the case of a
57-year-old man presenting with peripheral neuropathy and
papilloedema who was found to have a solitary costa myeloma.
Over the next year he developed progressive myopathic weak-
ness and wasting. These authors noted that the association
of polyneuropathy, polymyositis, and myeloma had not been
described before.
A case of florid dermatomyositis and plamacytoma is

reported here.

CASE REPORT
A 43-year-old Spanish woman presented at the West Middlesex

Hospital in January 1967 with a history of constant epigastric pain
for one month. Barium-meal examination showed a lesser-curve
gastric ulcer, and she was treated with carbenoxolone and alkalis.
One week later she developed an erythematous rash on her face
and limbs, followed by weakness of muscles, especially of the neck
and shoulder girdles, as well as of the spine and pelvis, tenderness
of her arms, and oedema of her face and limbs. A diagnosis of
dermatomyositis was made, and she was treated with prednisone
up to 80 mg./day, later changed to corticotrophin 40 units intra-
muscularly twice daily in addition to 40 mg. of prednisone daily,
because of worsening dysphagia and tachypnoea. On 12 April she
was transferred to the--theumatology unit, Hammersmith Hospital.
On admission she was alert and orientated, but dyspnoeic on the

slightest effort. A macular erythema of face, arms, and thighs, and
facial telangiectasia were present. There was slight oedema of the
skin, but no muscle tenderness. She was unable to swallow water,
which regurgitated down her nose. Chest movement was poor on
both sides. Palatal movement was poor, and she had symmetrical
weakness of shoulder and hip girdles; there was no distal weak-
ness. The reflexes were symmetrically depressed. Sensation was
unimpaired.

Invesuigations.-West Middlesex Hospital: The haemoglobin was
8.8 g., W.B.C. 4,000/cu. mm., and E.S.R. (Westergren) 13 and

26 mm./hour. Serum' aldolase was 12.1 units (normal=3-8 units)
and serum Crtine kinase 248 units (normal=10-74 units);
S.G.P.T. 17 units. Muscle biopsies from three sites and electro-
myography showed no abnormality. Chest x-ray and a second
barium-meal examination showed nothing abnormal. Hammersmith
Hospital: The haemoglobin was 10.8 g. The E.S.R. was never
greater than 17 mm./hour (Westergren). The direct Coombs test
was negative. The serum proteins totalled 6.3 g. (albumin 3.4 g.,
globulin 2.9 g.); electrophoresis showed a raised as-globulin with
Y-globulin at the upper limit of normal. There was no proteinuria,
and the urine was sterile. Repeated estimates of the muscle enzymes
(while on steroids) were within normal limits, but electromyography
showed changes compatible with myositis. The cerebrospinal fluid
was normal. Respiratory function studies showed her F.E.V. to
be 1.15 1. ; F.V.C. 1.4 1.; mixed venou Pco, 46 mm. Hg (rebreath-
ing method). X-ray films of chest and spine showed no abnormality.
She was initially treated with intravenous fluids and parenteral

steroids in a dose equivalent to 100 mg. of prednisone daily, and
within three days was able to take fluids by mouth. Within 10 days
she had improved sufficiently for the prednisone to be reduced
to 80 mg. and then to 60 mg. daily. At this stage there was still
evidence of palatal dysfunction, and the tendon reflexes were still
depressed. The respiratory function tests were unchanged. Reduc-
tion of prednisone to 40 mg. daily resulted in a worsening of all
symptoms and a return of proximal weakness, necessitating a higher
dosage. Persistent occult gastrointestinal bleeding, with progressive
anaemia, was noted, and another barium meal (limited by dysphagia)
suggested a lesser-curve ulcer, with possible intragastric blood clot.

Laparotomy (Mr. G. S. Makin) revealed what appeared to be an
extensive infiltrating gastric carcinoma. No resection was possible,
so biopsies were taken and the abdomen was closed. She had a
stormy postoperative course, with prolonged ileus, abdominal disten-
sion, and then massive gastrointestinal haemorrhage. The biopsy
was reported as showing plasmacytoma (Dr. C. Seneviratne).
Despite massive transfusion and a single intravenous dose of 25 mg.
of melphalan, she died.
A limited post-mortem examination (Dr. R. S. W. Whittaker)

showed gross infiltration of the stomach by plasnacytoma, with
extensive involvement of lymph nodes, spleen, and vertebral marrow.
Post-mortem studies on an ante-mortem specimen of serum failed
to show any paraproteins; the urine contained traces of L Bence
Jones protein (monoclonal light chains); traces were also found in
extracts of the tumour after death. Fluorescent antibody studies
(Hobbs, 1967) on frozen sections of the tumour showed that
the cytoplasm of the plasma cells of the stomach tumour contained
light chains of type L. The plasma cells did not react against
antisera specific against type K light chains and the heavy chains
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