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RICIN POISONING

Left: Ricinus Communis. Right: Its castor bean seeds

Introduction
Ricin is a plant protein that is highly toxic.
It is one of the most toxic plant toxins known.

Although it’s lethal toxicity is less than that of botulinum toxin, its ready availability via
castor beans and the ease with which the toxin can be extracted give it significant
potential as a biological weapon.



There is little danger of toxicity when castor beans are ingested, unless the bean is well
crushed and chewed.

The risk of toxicity is greatest with inhalation, ingestion of the extracted ricin toxin or
direct parenteral exposure.

There is no specific antidote and so treatment is entirely supportive.

History

Ricin, the toxin contained in the seeds (beans) of the castor oil plant, Ricinus communis,
has been used as a method of homicidal poisoning.

Most famously, Georgi Markov, a dissident Bulgarian writer who escaped the communist
regime of his homeland during the Cold War in 1978, was killed on a London street when
a micro-engineered pellet containing ricin was fired into his leg from a modified umbrella
wielded by a Bulgarian secret service agent. He developed severe gastroenteritis and high
fevers and died 3 days later.

Botany

Ricinus Communis has large lobed leaves and a spiny fruit containing 3 seeds, (or
castor beans).

Beans are 7-12 mm long, 5-8 mm wide and 4-6 mm deep. They are smooth and shiny,
with mottled patterns of grey, black, brown or silver.

The beans are covered by a hard, relatively impervious outer shell that must be chewed or
broken in some way in order for the toxalbumin to be released and, thus, present a toxic
hazard.

Ricinus Communis is an ornamental shrub up to 5 meters high (rarely to 10 meters). It is
native to warm climates, and commonly grown in parks or gardens. It is occasionally
found growing wild on tips and other waste places.

Ricin is available worldwide as a by-product of castor oil production using a relatively
simple extraction method.

Pure ricin is a heat stable, soluble white powder.
Habitat

Ricinus Communis is found primarily in Asia and Africa but has taken root in all
temperate and subtropical regions around the world.



Commercial Uses

Castor beans are commonly encountered as ornamental items (eg, in prayer beads,
bracelets, or necklaces) or in maracas.

They are also used in the production of castor oil, a brake and hydraulic fluid constituent.

Pharmacokinetics

° Ricin is partially degraded by digestive enzymes following ingestion.

° It is approximately 1000 times less toxic via ingestion than it is via inhalation or
parenteral administration.

° It is not absorbed through unbroken skin.

Pathophysiology

Toxins

Ricinus communis contains 3 toxins:

) Ricinine (alkaloid), mildly toxic - all parts.
° Ricinus communis agglutinin (lectin) - all parts of the plant
° Ricin: is a cytotoxic glycoprotein (or toxalbumin) that is present in all parts of

the plant but is most highly concentrated in the beans or seeds
R. communis beans contain 1-5% ricin by mass.

The lethal dose by inhalation or injection is approximately 5-10 microgram/kg body
weight

Ricin inhibits protein synthesis by damaging ribosomes, leading to cell death.
Ricin-induced endothelial cell damage accounts for many of the clinical features.

Risk Assessment

The risk from ricin is largely dependent on the route of exposure, the amount and the
form of the ricin itself.

1. Ingestion:

° Castor bean ingestion:



v Risk is minimal with ingestion of castor beans swallowed whole,
(usually by children).

v Toxicity will depend on the degree of mastication of the bean,
which causes the release of the toxin. Beans swallowed whole may
pass through the gastrointestinal tract without releasing any toxin.

v Additionally ingested ricin is far less potent than parenteral or
inhaled ricin.
v Most ingestions of castor beans have a benign outcome, with

deaths being very rare, however while most outcomes are benign
all ingestions should nonetheless be regarded as potentially
serious.

) There is far greater risk from direct food or water contamination (as a
biological weapon).

2. Inhalation:

° Ricin dispersed in aerosolized form, (as a biological weapon)
3. Parenteral (i.e. injected) exposure:

° This is the most toxic route of exposure

Clinical Features

After ingestion and inhalation, the clinical course typically progresses over 4-36 hours.
The clinical features of ricin poisoning include:
1. GIT upset:

° Gastrointestinal upset wusually occurs within a few hours with
oropharyngeal irritation, vomiting, abdominal pain and diarrhoea.

) Local necrosis may lead to haematemesis, bloody diarrhoea or melaena.
) Fluid and electrolyte loss can lead to hypotension, tachycardia, and
dehydration

More severe poisoning leads to multiorgan system failure:
2. Neurological:

° Drowsiness, confusion, convulsions, coma.
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Pulmonary:

With inhalational exposure:

) A rapidly progressive acute lung injury or toxic pneumonitis develops.

° An acute pulmonary oedema/ ARDS type syndrome.

) An allergic syndrome, can also occur including conjunctivitis, coryzal
symptoms, urticaria and wheeze, has also been observed in workers
occupationally exposed to castor bean dust.

CVS collapse:

° Primarily as a result of GIT fluid losses.

Coagulopathy:

° Disseminated intravascular coagulation (DIC)

Metabolic disturbances:

° Hypoglycaemia or hyperglycaemia
° Intravascular haemolysis
° Metabolic acidosis.

Hepatic failure

Renal failure

Death ultimately occurs as a result of multi-organ failure.

Dermal exposure - Allergic reactions:

Both type | and type IV allergic responses have been reported following exposure to
castor bean dust.

Features include urticaria, rash, wheeze, shortness of breath, chest tightness, hypotension,
and angioedema.

Investigations

None may be necessary (e.g. the well patient who has swallowed a castor bean).

For more seriously affected:



Blood tests:

1. FBE

2. U&Es/ glucose

3. LFTs

4. Coagulation profile.

5. ABGs/ lactate

6. Lipase
7. Ricin levels:
) Ricin may be detected in blood (or urine) for several days after exposure.
) This assay however is not routinely available, and can only done in
specialised laboratories.
ECG:

ECG abnormalities can include:
° QT prolongation
° Intraventricular conduction disturbances

Plain Radiography:

CXR inhalations for any pulmonary symptoms
Castor beans are not seen on plain radiograph

Radiography may also be useful in suspected parenteral exposures to evaluate for a
retained foreign body (delivery pellet).

Management

Vaccines and specific ricin inhibitors are under investigation either as antidotes or as
means of facilitating immunotoxin treatment, but none have been fully developed to date.

Currently there is no specific antidote and so treatment is entirely supportive.



Decontamination:

In cases of a bioweapons dispersal incident:

Carry out decontamination in a well-ventilated area, preferably with its own ventilation
system.

Contaminated clothing should be removed, double-bagged, sealed and stored safely.
Decontaminate open wounds first and avoid contamination of unexposed skin.

Any particulate matter adherent to skin should be removed and the patient washed with
copious amounts of water under low pressure for at least 10-15 minutes.

The earlier irrigation begins, the greater the benefit.

Pay particular attention to mucous membranes, moist areas such as skin folds, fingernails
and ears.

Ingestions/ inhalations/ parenteral exposures:

1. Tend to an immediate ABC issues:

) NIV may be tried for ARDS

3. IV fluid resuscitation as clinically indicated
3. Charcoal:
) The benefit of charcoal is uncertain - but this should be given to patients

who present within 1 hour of an ingestion.

4. Further management is supportive as required.
° Eg: Inotropes, Renal support, Mechanical Ventilation
Disposition

Ricin poisoning is a rare but potentially fatal poisoning and all cases should be
discussed with a specialist Poisons Information Service

Surgical consultation for local excision and removal is warranted for parenteral
exposures when a retained foreign body is located.

All symptomatic patients should be admitted for treatment and close monitoring.

Patients \évho have swallowed castor beans should remain under observation for at least 4-
6 hours.



Observe asymptomatic patients for a minimum of 12 hours after other exposures. *

Any symptomatic patient should be referred to ICU
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