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Ricin is a potent biological toxin derived from the waste “mash” produced when castor oil is made from castor beans.  Ricin is a stable substance that can be in the form of a powder, pellet, mist, or liquid (e.g., dissolved in water or weak acid).  Ricin in the form of a fine powder can be suspended in air and “aerosolized” like anthrax spores.
Ricin acts by inhibiting protein synthesis.  Although ricin has some potential medical uses (e.g., bone marrow transplants and cancer treatment), the major medical issue with ricin is intentional poisoning with homicidal or terrorist acts. 

As little as 500 micrograms of ricin (about the size of the head of a pin) could be enough to kill an adult by either injection or inhalation. A greater amount would likely be needed to kill people if the ricin were swallowed.  

Terrorist or criminal use of ricin

· Although ricin can be aerosolized, no human cases of ricin inhalation are known to exist.  A potential clue for ricin aerosol release would be that a large number of people who had been close to each other suddenly developed fever, cough, and excess fluid in their lungs. These symptoms could be followed by severe breathing problems and possibly death. 

· Most ricin poisonings have occurred when the ricin was injected or when the person swallowed the ricin.  
· Several deaths have resulted after a victim was injected with ricin.  In 1978, Georgi Markov, a Bulgarian writer and journalist who was living in London, died after he was attacked by a man with an umbrella. The umbrella had been rigged to inject a poison ricin pellet under Markov’s skin. 

· Ricin may have been used in the Iran-Iraq war during the 1980s and quantities of ricin were found in Al Qaeda caves in Afghanistan. 

· On February 2, 2004, ricin was found in a mail processing room in the Dirksen Senate office building in Washington D.C.  No casualties from this incident have been identified.  

Routes of exposure
· Accidental exposure highly unlikely. 

· Inhalation
· Ingestion
· Injection
· Not person-to-person.
People have been poisoned with ricin after eating castor beans.  However, most cases of eating castor beans do not result in poisoning, because it is difficult to release the ricin from castor beans and ricin is relatively poorly absorbed through the gastrointestinal tract. 

Although postal irradiation may have some moderating effect on the toxin, the CDC considers ricin to be fully functional and just as dangerous after irradiation.
Signs and symptoms of ricin exposure
·  Clinical manifestations depend on the route of exposure.

·  Initial symptoms of ricin poisoning may occur within 8 hours of inhalation or within 6 hours of        ingestion.

 Inhalation: Inhalation of ricin (or abrin, a closely related toxin), typically leads to respiratory irritation or cough and respiratory distress followed by pulmonary edema, respiratory failure,  multisystem organ failure, and death within 36 to 72 hours. Weakness and influenza-like symptoms of fever, myalgia, and arthralgia may also be reported.

· Ingestion: Ingestion of ricin (or abrin) typically leads to profuse vomiting and diarrhea, which may or may not be bloody, followed by hypovolemic shock, multisystem organ failure, and death within 36 to 72 hours. Weakness and influenza-like symptoms of fever, myalgia, and arthralgia may also be reported.

Gastrointestinal
· Abdominal pain 

· Vomiting 

· Diarrhea (nonbloody or bloody) 

· Abnormal liver function tests 

· Multiple ulcerations and hemorrhages of gastric and small-intestinal mucosa on endoscopy 

Respiratory
· Cough 

· Chest tightness 

· Dyspnea 

· Hypoxemia 

· Noncardiogenic pulmonary edema 

Skin and mucous membrane
· Redness and pain of eyes and skin 

General
· Fever 

· Fatigue 

· Weakness 

· Muscle pain 

· Dehydration 

Other organs
· Seizures (uncommon) 

· Cardiovascular collapse (hypovolemic shock) 

Laboratory Studies (nonspecific)
· Metabolic acidosis 

· Increased liver function tests 

· Increased renal function tests 

· Hematuria 

· Leukocytosis (two- to five-fold higher than normal value) 

· No widely available, reliable test exists to confirm rice exposure 

Differential diagnosis

Inhalation:
· Staphylococcal enterotoxin B 

· Exposure to pyrolysis byproducts of organofluorines (Teflon, Kevlar) 

· Oxides of nitrogen 

· Phosgene 

Ingestion:

· Enteric pathogens 

· Mushrooms

· Caustics 

· Iron 

· Arsenic 

· Colchicine 

CDC case classification
Probable: a clinically compatible case with a high index of suspicion (reliable intelligence or patient history) for ricin or abrin exposure or with an epidemiological link to a laboratory-confirmed case (i.e., for whom ricin or abrin was detected in environmental samples).  No other confirmed diagnosis exists to explain the signs and symptoms.
Confirmed: a clinically compatible case with laboratory confirmation, i.e., detection of ricin or abrin in environmental samples.  No other confirmed diagnosis exists to explain the signs and symptoms.
Management of ricin exposure
· Evacuate area where ricin was released. 
· Remove clothing. Any clothing that has to be pulled over the head should be cut off the body instead of pulled over the head. 

· Place clothing inside a plastic bag.  Wear rubber gloves, turn the bag inside out and use it to pick up the clothing, or put the clothing in the bag using tongs, tool handles, sticks, or similar objects. Seal the bag, and then seal that bag inside another plastic bag. 
· Rapidly wash entire body with soap and water. 

· If eyes are burning or vision is blurred, rinse eyes with plain water for 10 to 15 minutes. Remove contacts and put them with the contaminated clothing. Do not put the contacts back in eyes (even if they are not disposable contacts).  Wash eyeglasses with soap and water. Eyeglasses can be worn after being washed. 

Treatment

· No antidote exists

· Minimize exposure 

· rapid cutaneous decontamination

· administration of activated charcoal (if recent ingestion)

· Supportive medical care

· respiratory support

· intravenous fluids

· blood pressure support

· flush irritated eyes with water

· anticonvulsants (if seizures)

· Do not induce vomiting or give fluids to drink
Outcome

· Symptoms generally occur within 4 to 12 hours if the ricin was inhaled or swallowed.  It is extremely unlikely that symptom onset would occur more than 10 hours after ingestion or more than 24 hours after inhalation. 
· Death can occur within 36 to 72 hours of exposure, depending on route of exposure and dose received. 

· If death has not occurred in 3 to 5 days, the victim usually recovers. 
· No long-term direct effects are known to exist from exposure that did not result in symptoms.
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