SULTAN QABOOS UNIVERSITY MEDICAL JOURNAL
MARCH 2008, VOLUME 8, ISSUE 1, P. 83-87
SULTAN QABOOS UNIVERSITYO

SUBMITTED - 7" OCTOBER 2007

ACCEPTED - 5™ FEBRUARY 2008

CASE REPORT

A Case of Castor Bean Poisoning
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ABSTRACT Castor beans, sometimes used in traditional therapies, contain ricin one of the most toxic substances known. It may

cause an acute and potentially fatal gastroenteritis in addition to neurological and ophthalmological lesions. Poisoning may also lead

to delayed visceral damages; however, the latter is quite rare. The toxicity is dose related and depends on the amount of castor beans

ingested. There is no specific treatment and symptomatic management to reduce the load of the toxin needs to be initiated quickly and

early when a case of poisoning is suspected so that serious complications will be avoided. Increasing the awareness of the population

to the dangers of ricin would be a way to avoid the utilisation of castor seeds in traditional therapies. Here we are reporting a case of

mild poisoning after ingestion of a single castor bean. The patient, who presented at Nizwa Hospital, Oman, fortunately recovered

completely as the ingested dose was quite small.
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he castor oil plant (Ricinus communis L), is a

plant species of the family Euphorbiaceae and

the sole member of the genus Ricinus and of
the subtribe Ricininae.! The castor plant is native to
the Ethiopian region of east Africa. It grows in tropi-
cal and warm temperate regions throughout the world
and is becoming an abundant weed in the southwestern
United States. Ricinus communis is a perennial, erect,
branched, herb, typically less than 2 meters in height.?
The beans are oblong and light brown, mottled with
dark brown spots. The seed is only toxic if the outer
shell is broken or chewed. Ricin is contained in the
bean pulp following the separation of the oil from the
beans. No ricin is thought to remain in the oil, and it
is inactivated during extraction if done under heated

conditions.

Ingested castor beans are generally toxic only if the
ricin is released through mastication. Reports on the
ricin content of castor beans vary, but it is probably in
the range of 1% to 5%.° Purified ricin is a white powder
that is soluble in water and stable over a wide pH range.
4

It is a protein toxin (toxalbumin).’ It is a glycopro-
tein lectin composed of 2 chains, A and B, linked by
a disulfide bond.® The B chain is a lectin and binds to
galactose-containing glycoproteins and glycolipids ex-
pressed on the surface of cells, facilitating the entry
of ricin into the cytosol” The A chain inhibits protein
synthesis by irreversibly inactivating eukaryotic ribos-
omes through removal of a single adenine residue from
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Figure 1: ECG showing normal sinus rhythm & T wave inversion in LII, LIII, aVF

the 28S ribosomal RNA loop contained within the 60S
subunit. This process prevents chain elongation of
polypeptides and leads to cell death.?

Toxicity results from the inhibition of protein syn-
thesis, but other mechanisms are noted including ap-
optosis pathways, direct cell membrane damage, alter-
ation of membrane structure and function, and release
of cytokine inflammatory mediators.’

The castor bean plant also contains another glyco-
protein lectin, the Ricin communis agglutinin, which,
unlike ricin, is not directly cytotoxic, but does have af-
finity for the red blood cell, leading to agglutination
and subsequent haemolysis. Ricin communis agglu-
tinin is not significantly absorbed from the gut and
causes clinically significant haemolysis only after in-
travenous administration.'

There are no literature reports of poisoning from
ingesting purified ricin. All clinical reports with regard
to poisoning refer to castor bean ingestion. Document-
ed mild to lethal clinical symptoms may result from
ingesting one half to 30 beans." Two castor oil beans

84

were the minimum number found to be associated
with death.”? Symptom onset after ingestion is usually
within 4 to 6 hours but may be as late as 10 hours."
Initial symptoms are nonspecific and may include col-
icky abdominal pain, vomiting, diarrhoea, heartburn,
and oropharyngeal pain. Haematemesis and melena
are reported less commonly." Fluid losses may lead to
electrolyte imbalances, dehydration, hypotension, and
circulatory collapse.”” Laboratory abnormalities may
include leukocytosis, elevated transaminases and cre-
atinine kinase, hyperbilirubinemia, renal insufficiency;,
and anaemia.'® Information on allergic reactions to
ricin is primarily from persons working in or living
near castor bean processing plants.”” Allergy patch
testing reveals an IgE-mediated inflammatory reac-
tion to ricin although other allergens may be present
in the castor bean dust.'®

Castor beans have been used traditionally by wom-
en in many countries for birth control.” The use of cas-
tor seed oil in India has been documented since 2000
BC for use in lamps and in local medicine as a laxative,
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Figure 2: ECG of Patient showing sinus bradycardia & T wave inversion LII, LIII, aVF

I

purgative, and cathartic in Unani, Ayurvedic and other sluggish reaction to light. The patient was admitted
ethnomedical systems. Castor seed and urine have also to the medical ward and treated symptomatically and
been used in China for centuries, mainly prescribed in with activated charcoal.
local medicine for internal use or use in dressings." His initial laboratory results showed normal re-
Castor beans have been found in ancient Egyp- sults for renal function tests, electrolytes, liver func-
tian tombs dating back to 4000 B.C. According to the tion tests, coagulation profile, cardiac enzymes, full
Ebers Papyrus, an Egyptian medical text from 1500 haemogram and routine urine tests. An initial electro-
BC, Egyptian doctors used castor oil to protect the cardiogram showed normal sinus rhythm with T wave
eyes from irritation. The oil from the bean was used inversion in leads II, III and AVF [Fig. 1]. A repeat
thousands of years ago in facial oils and in wick lamps ECG after 6 hours showed sinus bradycardia with T
for lighting.?® In Oman, this is the first patient we have inversion in inferior leads as well [Fig. 2]. Computed

receive in the last 10 years who used castor beans as a tomography of the brain was normal.
traditional treatment for a cough. He stayed in hospital for two days which were
uneventful. His pulse rate returned gradually to nor-
CASE REPORT . , . .
mal and his conscious level improved and he was dis-
A 51 year-old Omani man, neither diabetic nor hyper-  charged in a good condition with the advice to evalu-
tensive and not on any regular medication, wasbrought ~  ate his cardiac status with an echocardiogram and
to the Accident & Emergency Department of Nizwa treadmill test at a later date.

Hospital, Oman, by his son. He was in a confused state

after ingesting three hours previously one green fruit DISCUSSION

of castor bean, as stated by the son. He had vomited In various countries castor beans are the base of many

once at home. There were no other complaints. traditional remedies. Our patient believed that they
On examination the patient was confused, diso- could treat his cough. Ingested castor beans are gener-

riented as to time and place, and was afebrile. His ally toxic only if ricin is released through mastication

pulse was 108/min regular, blood pressure was 110/68 or maceration." The toxicity results from the inhibi-

mmHg and the respiratory rate was 22 per minute. tion of protein synthesis, but other mechanisms are
Examinations of the chest, cardiovascular system noted as well.®

and abdomen were unremarkable. He had dryness The clinical effects of castor bean ingestion can be

of mouth and the pupils were bilaterally dilated with classified as acute and late effect. In the acute phase,

85



Farsar ALAL-TaMmiMI, AHMAD E M HEGAzZI

the patient usually develops a gastrointestinal manifes-
tation, while the late phase reflects the cytotoxic effect
on liver, kidney, and the adrenal gland, which typically
starts 2 to 5 days after exposure. The ricin toxicity af-
fects many of the body systems, and fever may be the
major presenting clinical picture.” The fever may start
30 minutes to two hours after ingesting 1 to 4 beans.*

The ricin may cause miosis'* or mydriasis®; both
have been reported. In our patient, the abnormal-
ity was a mydriasis. It is also reported that the ricin
can produce central nervous system depression, som-
nolence and loss of consciousness.* Gastrointestinal
haemorrhage due to sloughing of tissue may also be
seen in intoxicated persons,” and vomiting and ab-
dominal pain are frequently reported symptoms.'**

Elevated liver enzymes and a transient rise in blood
sugar were reported earlier too,” as well as haematu-
ria, fluid and electrolyte disturbance in association
with severe vomiting and diarrhoea.'* A weak pulse is
commonly seen, and cardiovascular shock is the com-
monest cause of death with no direct cardiotoxic ef-
fects, but usually secondary to fluid and electrolyte
loss.!

Our patient developed somnolence, mydriasis and
vomiting, all of them expected symptoms; fortunately,
they were mild followed by full recovery. The T inver-
sion in his ECG is most probably not related to the
ricin toxicity, but the bradycardia that occurred, may
be due to the beta blocking effect of ricin that was re-
ported only once in 1974.%

Gastrointestinal decontamination for poten-
tially toxic ingestions includes the use of activated
charcoal. Treatment in general is supportive and
symptomatic.”

CONCLUSION

Castor beans contain ricin, one of the most toxic sub-
stances known. They may cause an acute and poten-
tially fatal gastroenteritis. Delayed visceral damage is
another serious complication; however, the latter is
quite rare. The toxicity is dose related and depends on
the amount of castor beans ingested. There is no spe-
cific treatment and supportive management needs to
be started early to reduce the load of the toxin so as to
avoid serious complications. Although this is the first
case in the last 10 years admitted to Nizwa Hospital
with signs and symptoms of castor bean toxicity, there
is no database about its prevalence. However, increas-
ing the awareness of the population would be a way
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to avoid the utilisation of castor seeds in traditional
therapies.
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