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MEDICO-LEGAL SOCIETY
At a meeting of the Society held at the Royal Society of Medicine on Thursday
13th March 1980. The new President Mr. Leonard Caplan, Q.C. was in the
Chair.

GEORGI MARKOV - DEATH IN A PELLET
Dr. Rufus Crompton, Senior Lecturer in Forensic Medicine,

St George's Hospital Medical School, and Dr. David Gall, Research
Medical Officer, Chemical Defence Establishment, Porton Down.

The Chairman: Ladies and gentlemen, every now and again the veil gets lifted
to reveal some aspect of that strange secret war which takes place between
nations and the bizzare story of one of those occasions is the subject of
tonight's talk, which, is entitled "Georgi Markov - Death in a Pellet". You
will have a general idea of the subject matter of the talk which was to have
been given by the Editor of our Journal, Gavin Thurston, who was the
Coroner who presided over the Inquest upon the body of Georgi Markov.
Unhappily, for reasons of health, Gavin is unable to be with us tonight, but
there have gallantly stepped into the breach two persons who are well qualified
to deal with different aspects of the matter. They are our own Dr. Rufus
Crompton, the Hon. Medical Secretary of this Society, who was himself
concerned in the matter. and Dr. David Gall, who is Research Medical Officer
at the Chemical Defence Establishment at Porton Down.

This is a topic which obviously has serious implications of an unusual kind
and I must emphasise that what transpires at these meetings is entirely
confidential and not to be disclosed outside. I am sure that you will appreciate
why that is so.

Without further ado, I call upon Dr. Rufus Crompton (Applause)
Mr. Rufus Crompton: Mr. President, Ladies and gentlemen, Georgi Ivanov

Markov was a 49 year old Bulgarian. He was a distinguished novelist and
playwright in his own country, although his work was unsung here, one of its
few performances being a quotation from his play "Let's go under the
Rainbow" at his funeral on a dark, foggy October 14th in 1978 in the Dorset
village of Whitchurch Canonicorum.

In 1969 Markov put on a controversial play in Bulgaria. This was the year
after the Czech uprising had been crushed and the Communist authorities were
edgy and ill-disposed towards any form of dissidence. The rehearsals were in
secret. After the performance Markov realised that he had dropped a very
large stone into a very still pond. The ripples spread out rapidly. Markov was
summoned to face the Committee of Culture but refused to attend. Instead he
stalked off to lunch. Here he met a friend, a man of few words, who
crystallised his message into saying "You have got "to leave immediately."
Markov left Bulgaria the same day and went to Italy. In 1971 he came to
Britain. His intense patriotism soon resulted in his obtaining a post with the
Bulgarian Service of the B.B.C. He broadcast to Bulgaria on British Cultural
Affairs and in addition he wrote programmes for broadcasting to Bulgaria by
the Deutsche Welle Station in Frankfurt and the C.I.A. backed Radio Free
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Europe in Munich. He expressed strong anti-communist views and used his
literary skilled in exploiting his knowledge of those of the upper establishment
in Sofia. He was a very unpopular man, for there are few so sensitive as those
in power in a Socialist State.

When visiting West Germany Markov travelled secretly, disclosing his plans
to no one. He always stayed with friends, shunning hotels and boarding
houses. He was a frightened man. It was not the fear of a coward but that of a
brave man who wishes to remain alive.

A month before he died he told his friends in West Germany that a stranger,
a man, had phoned him in London three months previously. He had tersely
informed Markov that unless he stopped writing for Radio Free Europe he
would be executed. He would be eliminated in a refined way, something out of
the ordinary, the man said. Markov's final script for Radio Free Europe,
written in July 1978, was entitled "The Mind under House Arrest." In it he
reproached Bulgarian radio commentators for their cowardice in failing to
voice their true thoughts. He certainly aid not pull his punches.

Georgi Markov was waiting at a bus stop at about 1.30 p.m. on Thursday,
7th September 1978. He was standing at the south end of Waterloo Bridge,
having parked his Simca in a nearby car park. He intended to go by 'bus to his
office in Bush House. He felt a localised blow in the back of his right thigh and
turned to see a man bending to pick up an umbrella. The man apologised to
him in a foreign accent, and made off to hail a taxi. The taxi driver appeared
to have difficulty in understanding the man because of his foreign accent.
Markov arrived at his office where he told his friend Lirkoff that he was in
great pain. He showed Lirkoff an "angry red spot, like a pimple" on the back
of his thigh. There was blood on his jeans. About five hours later both went to
their respective homes in Clapham. Markov's wife Annabel, whom he had
married in 1975 and who had given him his daughter Sasha, said that he
complained of feeling weak. Next day he had a high temperature and vomited.
In the afternoon he showed difficulty in speaking. At 11.13 p.m, he was
admitted to St. James's Hospital in Balham. There it was noted that he looked
hot, toxic and very ill, his pulse was fast but regular, and his blood pressure
was normal. Some tender, swollen lymph glands were noted in his right groin
and examination of the right thigh showed an approximately six centimetre
diameter circular region of induration or hardening, together with
inflammation, in the centre of which was a 2 mm. diameter puncture mark.
Dr. Bernard Riley, remembering, so he said, what he had heard in one of my
lectures on Forensic Medicine, took blood immediately on admission and
refrigerated it for possible future toxicological or other forensic examination.
My fellow lecturers may be as encouraged and gratified by this as I am.

It was concluded that this was probably a pyrexia of unknown origin (what
the doctors call PUO) with septicaemia. Three blood cultures were taken but
these all subsequently proved to be negative. Markov's white cell count was
slightly raised at 1O,600/cmm. X-rays of the right thigh were thought not to
reveal any obvious foreign body.

Next day, at 6.30 p.m. on Saturday, 9th September, there was a dramatic
collapse of the patient's blood pressure. His pulse rose to 160/min and his
temperature fell. He was cold, sweating and dizzy. The picture was one of the
vascular collapse of shock, thought at that time to be due to septicaemia.
Plasma expanders were used to counter this. His white cell count had risen to
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26,300/cm. This, as Dr. Gall will explain, is relevant with regard to the
probable toxin in this man.

At this stage Markov was transferred to the Intensive Therapy Unit. He
stopped passing urine next day and it was correctly feared that renal tubular
necrosis had set in. Vomiting became a pronounced featured with blood in the
vomit, which again is relevant to post-mortem findings in the gut.

The electrocardiogram on Sunday, 11th September showed complete block
of the conduction system of the heart with evidence of ectopic. beats in the
ventricles. In other words, the .usual harmonious co-ordination between the
atria and the ventricles in the heart had ceased; there was a block. The
ventricles were performing on their own. It was thought that an electrical
pacemaker might have to be used. However, before that happened, confusion
increased and the patient started pulling out his intravenous lines. Cardiac
arrest occurred at 9.45 a.m. and, after vigorous attempts at resuscitation,
death was confirmed at 10.40 a.m. on 11th September. His last white cell
count had risen to the dizzy height of 33,200/cmm.

I performed an autopsy at Wandsworth Public Mortuary on 12th
September, the next day. Although there was an air of scepticism in the post
mortem room, where the general odds were in favour of Markov's account of
the attack being largely due to. the wholly understandable paranoia of a
political defector, Commander Neville characteristically fielded the full anti

.terrorist team and did not miss a single step in his investigation of the case.
I noted the mark on the back of the right thigh. I excised this in the centre of

a large block of tissue. An identical block was cut out of the back of the left
thigh at the same level and both were sealed in separate plastic bags and
handed to the Laboratory Liaison Officer of the Metropolitan Police
Laboratory. I think that we have here in the audience tonight scientists from
the Metropolitan Police Laboratory and I think that we have someone here
who actually examined and measured the pellet with the electron microscope,
because it was from one of these blocks that the famous pellet was removed.

A naked eye examination of the organs showed waterlogging of the lungs
due to heart failure, fatty change of the liver due to toxaemia, haemorrhagic
necrosis of the small intestines and haemorrhagic disruption of the lymph
glands in the right groin, which you will remember were noted as being
enlarged when he was admitted to hospital. Subsequent microscopy showed
small haemorrhages throughout the heart muscle, especially the conducting
system, accounting for the terminal heart block which I have mentioned to
you. Professor Michael Davies of St. George's Hospital did not consider this
to be the picture produced by diphtheria toxin, which was one of the
possibilities in this case that we seriously considered. It is an extremely virulent
toxin and we thought that possibly it could be the responsible one.

The interstitial haemorrhages - i.e., the haemorrhages within the tissues
which are an important feature of this case, were also present in the intestines,
testicles, pancreas and inguinal lymph glands which I have mentioned.

The reason, of course, why the lymph glands were almost destroyed in this
situation is that they received the first impact of the lymph draining from the
implanted pellet. I concluded that death was due to toxaemia due to metallic
foreign body implantation. Dr. Gall will describe the search for the elusive
poison in this case, but before he does I will mention two relevant events, for
this was not a case in isolation.
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Vladimir Kostov was a Bulgarian State Radio and Television correspondent
in Paris. In June 1978 he had defected to Paris. On August 26th of the same
year, which was two weeks before the attack on Markov, he was on the Metro.
He heard a sound like an air pistolbeing discharged behind him and felt a blow
in the back rather similar to the blow that Markov had felt in his thigh.
Examination showed (rather similarly again) a small red mark. He was in
hospital for twelve days with a fever from which he recovered. Members of the
British Anti-Terrorist Squad went to see him. X-rays showed a foreign body
and on 26th September 1978an identical pellet to that removed from Markov's
thigh was removed from Kostov's back. Dinio Dinev, a naturalised
Frenchman of Bulgarian origin, appeared before the French State Security
Court in December 1979. It appears that under the guise of concern for a
mutual friend he put the finger on Kostov for his would-be assassins. Dinev
was recruited by the Bulgarian Consul when he applied for his passport to be
renewed. His work in the cinema industry was used as a front whereby he
passed freely and frequently between Sofia and Paris.

Vladimir Simeonov, aged 30, was a translator and news reader in the B.B.C.
Bulgarian Service. He was, like most of his colleagues, a frightened man after
the death of Markov. He comforted himself in that he was not important
enough to interest the D.S., the dreaded Bulgarian Secret Police, but stated
that he had received a threat of death from a Bulgarian seaman who he had
met in the foyer of the B.B.C. However, Commander Neville interviewed this
man and eliminated him from implication in Simeonov's death.

On October 2nd 1978Simeonov died after a fall down the stairs of his home
in Plaistow where he lived alone. His injuries included a broken nose, cut
upper lip and bruising of the chest, left eye and throat. This I thought to be a
rather unusual site for an injury due to a fall. He died as a result of inhaling
blood from his nasopharynx. He was perfectly sober and contained no drugs
or pellets. In my experience, sober young men seldom kill themselves by falling
downstairs. The house was found locked up from inside,albeit in a rather
rickety fashion. There was no significant fingerprints. I sent the heart to
Professor Davies who had examined Markov's heart. He demonstrated a small
aneurysm of the membranous interventricular septum. It could have
accounted for episodes of dizziness or syncope. The inquest was officially
closed with death being accidental, possibly due to the cardiac aneurysm.

There were other events relevant to the Markov case - other individuals
and other stories to tell. However, they were not as authentic nor as well
documented and time precludes their inclusion in this account, which has been
a description of the work in the field. I will now hand you over to Dr. David
Gall for the truly scientific part of the presentation. (Applause).

Dr. David Gall: Ladies and Gentlemen, you have heard the medical history
of Markov. On the 12th September we were sent two very generous pieces of
tissue and clinical details about his illness and death and about the strange
events on Waterloo Bridge. The Chemical Defence Establishment was asked
(because we knew all about poisons) what had killed him.

We had a plan which was not very difficult to devise. We felt that the first
thing was to consider all the toxic materials which might have produced this
illness and its consequences. We were going to look at the tissues that we had
been sent to see if we could isolate any toxic principle, to try and identify it if
we could and, thirdly, to confirm any hypotheses that we had by experiment as
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appropriate.
The first thing was to set some samples of tissue aside for the work that we

were going to do, including some additional microscopy. A colleague, Dennis
Swanson, and I were getting ourselves orientated with these two quite generous
pieces of tissue and we were examining this local lesion. The tissues had been
parted and we could see at the base of this site of a jab of some kind a largish
area of haemorrhage on the fascia overlying muscle. There was some
discolouration of the subcutaneous tissue. The muscle itself underneath did
not seem to have been much affected.

We were deciding where to take a piece for our work and I saw that Rufus
had put in a pin to keep his orientation on a piece of loose tissue and had
pushed it to the hilt, obviously to give him some kind of mark. Idly, as one
does, I just tipped this with my gloved finger to make sure that that was what it
was. To my alarm, this pinhead moved an inch across the tissue; it was a loose
piece of metal. It was really very lucky that it did not roll off the post-mortem
table on to the floor, under the cupboard and down the drain. But it did not
and we put it in a pot for further examination at a later date. We took our
tissues and suitably processed them. I

When we looked at the pellet later in the afternoon it was what I thought at
first to be a sort of metallic bead that you sew on to a woman's handbag or
something like this, but on examining at it more closely it seemed to be solid
and the holes were equatorial. As far as I could make out, there were two holes
drilled at right angles to one another through this little pellet. Through one I
could see daylight, through the other I could see nothing, as there clearly was a
lot of congealed tissue inside.

This was very puzzling and clearly of interest to others. We sent it to the
Metropolitan Police Forensic Science Laboratory for further investigation.
We reckoned that it was about a millimetre and a half in diameter and that
those holes could probably have contained about half a milligramme (500
microgrammes) of material inside. It certainly looked as though it had
something to do with Markov's illness and demise and could have been the
vehicle in which some poison had been packed. Furthermore, there was a
possibility that the surface had also been coated, which perhaps would have
doubled the amount of material that could have been carried.

We heard about the other pellet that was taken out of Kostov. I think I am
right in saying that this pellet was 1.52 millimetres across and the holes were
0.34 millimetres in diameter. The pellet, found in Markov's tissue was 1.53
millimetres across and the holes 0.34 millimetres in diameter. The closeness
was really very striking indeed.

Let me dispose of the question of toxin in the tissues. We were not able to
find any. It was disappointing. We felt that we had tried quite hard but the fact
was that by no means could we demonstrate the presence of anything toxic, let
alone identify it. For all that, something had caused a great deal of local
damage and Markov had suffered a rather unusual illness.

Kostov had also suffered an illness which could have developed into
something similar had it been more severe. So what candidate agents could we
think of? It sounded like an infection - a fever, a leucocytosis, and later,
cardiovascular collapse, what one would describe as toxaemia. But the blood
cultures were negative. This, unfortunately, is not uncommon. It is not easy to
culture organisms from the blood. If it had anything to do with the pellet it
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was rather rapid in onset and, perhaps more strikingly, there was no sign of a
focus of infection (I am talking about bacterial infection now) and no sign of
its origin, unless it had been this site in the buttock, and that is not very like
most bacterial infections.

What about a viral infection? Again, if the pellet had anything to do with it,
it was too rapid in onset and probably too rapidly fatal as well, and very
rarely, if at all, does the white cell count of the blood go up like it did in
Markov's case. I do not know what the record is, but the 33,000 that he
achieved in his blood must be near a record. Cardiovascular collapse as
dramatically as this is also unusual.

So what about toxins? Rufus has touched on diphtheria toxin but the
features were not like the myocardial damage, the actual damage to the heart
muscle fibres, that you get with diphtheria.

What about the other common bacterial toxin - tetanus? Tetanus is a
neurotoxin and it causes paralysis. That is quite a different clinical picture
from that of Markov. Both these two toxins had a disadvantage, for anybody
who has their wits about them, in that many people are immune both to
diphtheria and tetanus, either by immunisation, which is very commonplace
all over the world these days, or, in some of the remoter countries, by natural
immunity. So it is not a very good choice.

There are other bacteria. Some are pretty nasty, of which the worst is
probably botulinus toxin - very powerful, very potent - but it is a
neurotoxin again and demonstrating none of the features that were shown by
Markov. We did not really think that it was a runner.

Other toxins might indeed have been candidates. They do cause local
damage. They do not produce the state such as Markov experienced, but the
haemorrhage that we saw was unlike these clostridial toxins which tend to
produce a lot of boggy swelling in the tissues.

Endotoxin is something which is generated in the body by a number of
bacteria when they are developing an infection. It is true that endotoxin, when
injected into animals, causes a fever and a rise in the white cells in the blood
and a shock-like state. To all intents and purposes the initial phases leading to
Markov's death were very like endotoxin, but bacterial endotoxin is not very
toxic - you have to have an awful lot of it. So far as we know, it only
demonstrates these features if it is given straight into the bloodstream and, so
far as we could make out, there were no organisms in the bloodstream to
generate it and nobody had put it straight into the bloodstream.

Of the chemical poisons, there are really not very many runners. The
organophosphorus compounds, nerve agents and carbamates both can kill in
very small doses, but they produce quite a characteristic disturbance of the
nervous system by blocking an enzyme, and again Markov demonstrated none
of these features which are quite well recognised. The only thing that might
have qualified would have been dioxin, which is quite slow in onset of its
effects and also rather slow to kill, but with one exception, which I will touch
on in a minute, there was really nothing else which was characteristic of dioxin
poisoning. It would have been a very difficult material to handle under the
circumstances that we were envisaging, but it would not be ruled out
completely.

Finally, we come to various natural toxins and of these there are hundreds.
Almost very conceivable genus of the plant and animal kingdom produces
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some pretty vicious toxins, but either they are not toxic enough, like snake
venoms which also produce a different clinical picture anyway or, in man, they
are neurotoxins and cause rapid death with convulsions. There was no
suggestion that any of these were implicated, particularly not the highly toxic
ones. I must admit that the probability that the toxin had gone in with this
pellet was weighing quite strongly.

Of the plant toxins, there were two that we knew about, one of which had
been extensively worked on, and this was ricin from the castor oil plant.

Going through this list systematically like this sounds very scientific, but, of
course, it did not happen in that way at all. As Peter Meadows indicated in one
of his books, it is the usual scientific tissue of lies. (Laughter) In fact ricin was
mooted more or less right from the very beginning because the Director of our
Medical Division, Dr. Frank Beswick, had had dealings with some work on
ricin some years before and recalled that it gave a clinical picture which
sounded somewhat similar to that of Markov. When we checked on the facts,
ricin poisoning is characterised by a slow onset and a slow death - in other
words, even in experimental animals, it is very difficult to give a dose that will
produce a death within minutes. It produces fever, a high white cell count,
shock, a local lesion at the site of injection, damage to lymph nodes and
haemorrhages all over. What more can you ask? So it was rather high on the
list.

The other compound that we were considering was abrin, about which much
less was known. We had not worked on it. This has apparently been identified
in more recent times and has characteristics very similar to those of ricin. We
felt that ricin was a sufficiently strong candidate to warrant trying to mimic
Markov's illness in an animal that would produce some kind of parallel. A lot
of work on ricin has been done on small laboratory animals, on mice, rats,
guinea pigs and that sort of thing, but very little on larger animals, and we felt
that we could risk injecting a pig, which not only has about the same weight as
a man but has a skin on which you can actually see what is happening. We felt
that there was some chance of seeing whether the local lesion would be at all
similar; so this we did.

The pig in fact died in a little over 24 hours, rather quicker than Markov's
death. Clinically, nothing happened for about six hours; the pig was as right as
rain. Then it obviously became a bit sick. At this time its temperature was
going up and so was its white cell count. It did not vomit, but it was off its
food. By the next morning it was obviously more sick, more subdued and quite
unwilling to eat. Its white cell count was still going up, but it was also
becoming more difficult to bleed. Whether this was really a sign of circulatory
failure I do not know.

By the afternoon after the injection, it was obviously a very sick animal
indeed. We did an electrocardiograph on it and found an extremely abnormal
rhythm and, within an hour of putting the electrocardiograph leads on it, it
died. Its temperature by this time had subsided somewhat, but its white cells
were still up.

Now we come to look at the castor oil plant. It grows all over the place in
warm climates. Italy, India and California are three places where it is produced
commercially in large quantities. It is also grown in almost all warm climates
to some extent. Castor oil is very useful. You can rub it on the outside, you can
take it internally. You can light your house with it. You can run your aero-
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engines on it, that is how Castrol started. It is a very good lubricant for all
kinds of things. It would be even more useful if you could feed your stock with
the residues, but, unfortunately, they contain a toxic principle and the stock
would die. A good deal of work has gone on in countries where research
facilities are available to try and discover methods for detoxifying ricin. It not
only has quite a long history - because it is also quite useful in places like
India for disposing of your mother-in-law, unwanted suitors and that kind of
thing (laughter) - but the stockfeed business had been known for a long time
to have generated a certain amount of work on the toxin.

The pig demonstrated slow onset, lesion at the site, fever. It was off its food,
rather than showing nausea and vomiting. It developed a leucocytosis but no
renal failure. Probably it did not live long enough to develop that.

If we look at the pathology, this perhaps is not a very satisfactory summary
of what we have already been told, but we had a local haemorrhagic lesion in
the pig. The heart had small myocardial haemorrhages all over. We did not see
anything much in the liver, but in the whole gut as well as the duodenum (and I
think this was borne out by what Rufus said earlier) there was necrosis. In the
kidneys we did not see anything unusual. Not merely the inguinal nodes but
nearly all the lymph nodes were haemorrhagic, and there were hameorrhages
in the adrenals as there were in Markov's case. The pig demonstrated small
haemorrhages in all sorts of organs.
I should have said that we gave the ricin into approximately the same site and
in the same fashion in which Markov may have received his, with a needle,
rather than a pellet.

What this boiled down to was that we had strong circumstantial evidence for.
ricin, but that we could claim nothing more. There were two other
investigations that we tried. One was to see if we could find any antibody to
ricin in either Markov's or Kostov's blood, because ricin is a protein. Proteins
generate antibodies when they get into the body and one might have had a
chance of detecting antibodies. Markov probably would not have had time to
have generated detectable amounts of antibody and we did not get a specimen
of blood from Kostov until perhaps after any small amount of ricin antibody
he might have made from such a small dose might have died away. We were
not able to show any antibody in either of these two.

The other thing that we are still engaged in is to try and do some immuno
fluorescent identification of ricin in the tissue. One of the reasons for our slow
progress, apart from staff cuts and one thing and another which affects
Government Departments these days, is the fact that it is very difficult to
immunise satisfactorily with ricin because it is so difficult to detoxify. Unlike
tetanus and diphtheria toxins, it is very difficult to destroy its toxicity and one
is unable to inject very much at a time. So we had to have more than one go,
and this work is still incomplete.

So we are left with a clinical and a pathological picture which closely
resembles the effects of ricin. The dose is right, because ricin kills in a dose of
the order of 1 to 10 microgrammes per kilo, which would have fitted into that
pellet, and the circumstances were right for ricin to have been used. It is
something that is well known in Southern Europe and, whether by coincidence
or not, one of the major articles on the toxicity of ricin was by an Hungarian
working in Kampala, who has done a considerable amount of work both in
Kampala and back in Hungary and, of the three hundred odd references that
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he quotes in his major article, a large proportion were from countries behind
the Iron Curtain. That is not to say that there was not a large amount of work
quoted from other sources as well.

So there I leave it, that circumstantially this was probably ricin. I should
leave it at that, but if we have two minutes in hand I would like to tell you a
little more about ricin because it is such interesting stuff. About three groups
and three groups only are seriously interested in compounds of this kind in the
world. One is Dr. Olsnes and his group in Oslo in Norway; he got in touch with
us very early on. Another is Professor Stirpe in the University of Bologna
Medical School; and the third is our own Cancer Research Institute at Sutton.
Olsnes and the Cancer Research Institute are interested in the anti-cancerous
properties of ricin and this other molecule, abrin; but Stirpe has perhaps taken
the matter a little further and not only taken the molecule to pieces, which
others have done, but probably has taken it further than anybody else - the
nature of the molecules and their properties. They all consist (and I will tell
you why I say all in a minute) of molecules of about the same molecular weight
- 30 plus 35, about 65,000. They all consist of two small protein chains joined
by a simple disulphide bridge and one chain has come to be labelled the A
Chain, the active one, and the other, the B Chain, the binding one. The B
Chain appears to be responsible for binding the cell surface, carrying the A
Chain with it, and when that happens that cell will die, because in some way
the B Chain allows the A Chain to get inside and to poison that cell completely
and prevent it from synthesising the protein. If you split these up and you try
the B Chain, it does not do anything either to whole animals, to cells in culture
or to a preparation of the active material inside the cell. If you take the A
Chain alone it is not active in animals or on cells in culture, but it is active on
the active soup from the inside cell and if you have a whole molecule you get a
toxic effect in the whole animal. The A Chain alone is more active in this cell
soup system than if you have the whole molecule. In some way the B Chain
seems to get in the way. Stirpe and his group found molecules of this kind in at
least seven entirely distinct genera. Ricin comes from the castor oil plant
Ricinus. Abrin comes from the rosary pea. Many of you will probably know
this pea because it has rather nice little black and red seeds which can be
perforated and made into necklaces which children love to put around their
necks. The only thing is that, having perforated the seed, by mistake or even
on purpose, the toxin can come out very easily from the hole made for the
string and they are extremely poisonous.

Another one is Modeccin. This belongs to the passion flower family. There
are others from the jute family and another one from the cucumber family.
They apparently are very widely spread in nature, not necessarily all as toxic or
one another, and the concentration in the plant is not necessarily high enough
to be a real menace. Many of the plants are of no particular commercial or
other interest and they have not been greatly investigated.

What I think that one might ponder on is whether this opens up new avenues
for those who want to perpetrate peculiar tricks. We do not really know why
ricin kills because the mere death of a cell may not give rise to some of the
pathological consequences that we have seen. Unless it has a selective action,
say, on the conducting system of the heart or on blood vessels leading to
haemorrhages it is difficult to see how it kills.

But I think that the question that I would like to leave with you all (and
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perhaps other people in the audience might like to discuss it, who know more
about it than I do) is whether in fact the perpetration intended to produce
something looking like infection and to be completely covert and clandestine,
or whether they meant to make a bit of a splash - and did they succeed?
(Applause)

DISCUSSION

The Chairman: Ladies and gentlemen, we have undoubtedly had the benefit of two quite
fascinating discussions of a case which I hope I correctly describe as bizarre. We are very fortunate
in that both of our speakers are prepared to answer questions. May we therefore have some?

Mr. May: May I ask exactly how did the umbrella work? What were the chances of the pellet
going right through the leg and having a neutralised effect?

Dr. Crompton: We never got hold of this umbrella and we do not really know how it worked. It
is purely a matter of hypothesis. It was thought that it was probably powered by compressed gas of
some sort and it would have to be a low velocity weapon so that the pellet was just planted
underneath the skin without causing too much in the way of pain and without disrupting the
tissues too much. As you know, a high velocity missile causes a lot of disruption to the tissue. It
was probably gas powered and it was probably triggered by some little mechanism up at the
handle. This is all purely hypothesis.

Dr. David Gall: One slightly mysterious aspect is that Mrs. Kostov particularly was very firm
about having discovered black powder on the site of the pucture. I think that Mrs. Markov,
though perhaps not quite so strongly, said much the same thing. This sounds like an explosive
device, but, at the same time, all the rest of the evidence is against it.

The Chairman: If it were explosive, presumably, if there were powder marks, there might also
be some evidence of burning? '

Dr. Rufus Crompton: Yes, I think that is fair comment. I do not think that any such thing was
detected in this case. Possibly the people from the Metropolitan Police Laboratory might be far
more accurate in commenting on this sort of remark.

Mr. Peter Danbury: Is there any theory as to why Kostov survived or how he survived?
Dr. David Gall: I do not think that we really have any idea, except that there is a much bandied

about phrase these days in toxicology, called the "LD 50", which is a dose that will kill 50 per cent
of the population. I can only assume that they are working very closely on that.

Miss Suzanna Stewart: Markov was a person who had been threatened and believed that he
might be killed and he was killed, but there were a number of people who believed that the threats
might have been carried out. Supposing it had been an ordinary member of the public who had not
been threatened and nobody suspected that he was going to be assassinated, would anybody have
found the pellet?

Dr. Rufus Crompton: I think that the chances are less that they would have done. An ordinary
member of the public would still have given this story of the sting, would have found the mark,
and would have pointed it out. There was a case which was not very well documented, which I will
mention - a Mrs. Angela Hoppett, who went to Russia on holiday with her father a number of
years ago, after the Markov case, and came up with the story that had father had been asked by the
Russians, just as they were about the return to England, if he would go and read to some of the
students of Minsk University extracts from Bernard Shaw so that they could hear how English
should be read. He went along to the University and, when he arrived there, he was handed what
he was supposed to read. He had a brief glance at it and saw that it was incriminating anti
Communist literature. It was obviously intended to compromise him. He refused to read it. He
was then subjected to a certain amount of terrorisation, kept in a room, locked up. People walked
into the room and walked up to him, producing cutlasses out of pockets and brandishing them
under his nose. He still refused to sign and eventually they were told to leave Russia. Before they
went, they went into a restaurant and Mrs. Hoppett said that there was a man sitting close to them
at a table close by, who leaned over and she felt a sting or a blow at the back of her neck, and
noticed a small puncture mark there. She described symptoms, a number of which were very
similar to those of the Markov and Kostov cases. She developed a fever and backache with a severe
headache and a malaise which lasted for a long time. However, with all due respect, you really
have to take her story with a certain pinch of salt, coming after the Markov/Kostov affair; but it is
possible and I believe that it probably is the case that this instrument has been used not on
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numerous occasions but certainly on a number of occasions, other than on these two men.
Miss Suzanna Stewart: And not been detected?
Dr. Rufus Crompton: And not been detected.
Mr. John Wootton: When you showed a picture of this pellet, you showed two holes drilled into

it. Did they intercommunicate? And, if they did, does there not seem to be a risk that whatever you
implanted - whether you use an explosive device or gas - it might blow the contents straight
through one hole and out of the other one?

Dr. David Gall: I do not think that we have any answer to that at all. I doubt whether it is the
sort of device that any of us would have chosen if we had been designing it. We think that those
holes might have been plugged in some way.

Miss Edna Pardy: If this pellet had been removed quite quickly, say, within six or eight hours, is
it probably that Markov would have lived? "

Dr. David Gall: I think so. We still have no treatment. There is a possibility of immunising
against an attack with one or more of these chains or even a whole molecule - although that is
rather tricky. If I were subject to attack, I would rush to the nearest hospital and get the surgeon to
take out a very large slice from my leg straight away. :

Mr. Robin Keeley (Metropolitan Police Laboratory): May I add some remarks to those of the
two speakers. First of all, here is the pellet if anybody would like to look at it.

Secondly, perhaps I could add something to answer some of the questioners here. The first point
is that there seems to be no evidence whatsoever that it was an explosive device which fired the
pellet. Not only were there no marks suggesting an explosive device on Markov's denim jeans, but
in fact it was extremely difficult to find out exactly where the pellet had gone through the jeans.
Certainly if it had been a charge we should have seen some local burning.

Secondly, although the pellet itself is rather small, about 1.5 millimetres, it seems to me that, if
it were injected from a needle, such a needle would have to be of extremely wide bore. So I think
that it quite a reasonable finding that it was administered from a gas gun, as has been said.

As to the question of the poison leaking out in the course of the pellet being fired, possibly the
pellet was covered with something which has disappeared, so we shall never know. But I suspect
that it may have been" 'One of the reasons why the holes were bored equatorially, in that if you
imagine a pellet sitting in a barrel - say, a hypodermic needle - waiting to be fired, if you
arrange it so that the holes are perpendicular to the axis of the barrel, there is no possibility of
anything leaking out until it has left the barrel. .

Just a few other points. This alloy is extremely hard. It is harder than steel and it is almost
certain that the holes 'were not conventionally drilled, but were produced by a process known as
"spark erosion". It is possible that one reason for using such a hard metal is that it was necessary
to ensure that it did not distort while it was going through the clothing. Secondly, platinum
iridium alloy is biologically inert and this may add further evidence to the fact that this method
may have been used in the past. The pellet would not cause much irritation after a period and
could presumably stay in the tissue for quite long periods without causing any local imflamation.

There is really quite a lot to say about the composition of the pellet. We certainly know how the
metal was extracted. It seems probable that the metal came from the USSR, but since the USSR is
the major supplier of this metal in the world that does not mean all that much.

The Chaiman: Thank you very much indeed. As this substance has been known to have had
unfortunate consequences, what were the previous methods of administration which produced
them?

Dr. David Gall: Nearly always by mouth.
The Chairman: So is this the first example of administration through the tissues?
Dr. David Gall: Apart from experimental work, yes, so far as we know.
The Chairman: Thank you very much.
Mr. Greenby: I know very little about poisons. I would like to know if there are any other

poisons which would have killed if administered in small amounts in that way.
Dr. David Gall: In that way I would say that they are confined to this type of molecule, of which

ricin is the best known example. There are quite a number of other poisons which are equally
poisonous, to the extent that they could kill in a similar or small dose. Certainly some of the
organophosphorus and carbamate poisons are equally lethal. The tetrodotoxin and from puffer
fish and from some of the marine flagellates are equally toxic. Dioxin is another chemical one of
the same order of toxicity.

Mr. Lake: I have no medical knowledge whatsoever but it seems to me that in the injection of
the pellet, or whatever it is, into the skin, there has not been any great depth of penetration. I
would have thought that to get the poison really into the body it should go in at some depth. Can
you enlighten me?

Dr. Rufus Crompton: No, I do not think so. All that you need to do is just to get through the
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skin, because there is a very good plexus of bloodvessels under the skin and you want to get the
poison into the blood.

Dr. David Gall: If I may add to that: undoubtedly, the pellet was at least half an inch in. I think
that it had been arrested by the rather tough fascial planes against the muscle. It had gone through
the skin, as something would go through a tough membrane, popped through into the soft fat and
was brought up short against the muscle coat.

Miss Diana Bridge: As to the other man who was attacked in the back, did the pellet go in deeper
or less far? Was he wearing an overcoat?

Dr. David Gall: He was wearing a jersey. The depth of the pellet would be very similar.
The Chairman: Ladies and gentlemen, I think that we must acknowledge that we have been very

well served this evening by our two speakers. We have to say how extremely grateful we are to
them not only for stepping into the breach in the way that they have done but also for producing
for us a story which has been quite gripping and which has stimulated some extraordinarily
interesting contributions from the audience. We are very much obliged to both of you. Thank you
very much indeed. (Applause)
(The Meeting then terminated)
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