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Colchicine Poisoning Resulting from

Accidental Ingestion of Meadow
Saffron (Colchicum Autumnale)

ABSTRACT: A rare case of colchicine poisoning resulting from accidental ingestion of meadow saffron (Colchicum Autumnale) is reported. The
plant can frequently be found in the woods of the Northern Hemisphere (1), also in Japan. A 48-year-old male was admitted to hospital complain-
ing of vomiting, nausea and diarrhea following ingestion of the plant and died in four days. The most striking histological findings were metapha-
sic mitotic figures in the mucosa of the large intestine and the liver. Colchicine was detected in the bile with high-performance liquid chromatogra-

phy/sonicspray ionization mass spectrometry (HPLC/SSI-MS).
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We present here a rare case of colchicine poisoning resulting
from accidental ingestion of meadow saffron (Colchicum Autum-
nale). Colchicine is a lipid-soluble alkaloid obtained from the
meadow saffron (2-7) or “autumn crocus’ and has been the
medicine of choice as a prophylactic agent against acute gouty
arthritis (8-10). This plant can frequently be found in fields early
in the spring and can be easily confused with edible plants such as
leek or wild garlic. Thisplant is an uncommon but potentially seri-
ous source of acute intoxication (11). Fatal casesresulting from ac-
cidental ingestion of thisplant arerare (4), whileintoxicationswith
colchicine are a well-known and frequently lethal complication of
the therapy with this medicine.

Case Report

A 48-year-old man who had no access to medical colchicine
preparations, and no complaint of subjective symptoms of heart dis-
ease, collected aplant that he regarded to be Alliumvictorialis platy-
phyllum, which growsin the northeast area of Japan in spring. How-
ever, the plant he collected was meadow saffron (Fig. 1), which was
growing in the neighborhood of his house and which very much re-
sembles Alliumvictorialis platyphyllum. He brought the plant home
and at night ate some of it with Chinese noodles (the |eftover of the
plant was identified as meadow saffron by the police). Approxi-
mately 3 h after the ingestion, he started complaining about nausea
and repeated vomiting and diarrhea. He received medical treatment
at anearby hospital on the first and the second day based on adiag-
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nosis of acute hepatitis or food poisoning, but the symptoms did not
improve. Hewas admitted to hospital on thethird day and wasfound
to be dehydrated and had abdominal tenderness on examination. In-
fusion therapy was started from this day. The results of laboratory
examination at the time of the hospitalization were asfollows (in S
units): whiteblood count 2.2 X 10%L, red blood count 5.23 X 10%%/L
hemoglobin 173 g/L, hematocrit 0.477L, platelet count 60 X 10%L,
AST 281 U/L, ALT 84 U/L, PT 11.1 sec, APTT 37.5 sec, ALP 396
U/L, LDH 3753 U/L, gamma-GTP 52 U/L, T-Ch 8.66 mmol/L, TG
180.9 mmol/L, BUN 22,5 mmol/L, Cre 79.6 mol/L, UA 701.9
mol/L, Na* 129 mmol/L, K™ 3.0mmol/L, Cl~ 96 mmol/L. Even af-
ter hospitalization he continuously complained of nausea and mid-
epigastric pain, but physical examination was unremarkable. The
blood glucose level rose to 280 mg/dL on the day following admis-
sion. During the night of the second day after admission, a nurse
found him collapsed and unresponsive in the hospital rest room. He
expired despite 50 min of resuscitation effort. Death occurred about
four days after the accidental ingestion of meadow saffron. He had
not had any oral intake since the onset of symptoms.

Autopsy Findings

Postmortem examination was performed about 17 h after death;
the body weight was 66 kg and height was 166 cm. Obvious rigor
mortis was observed in al the joints. Postmortem hypostasis was
moderately devel oped.

The heart, weighing 530 g with moderate hypertrophy of the left
myocardium, showed multiple petechiae at the epicardium. The
liver was yellowish, congested and weighed 2440 g. The intestinal
tract was markedly distended with gas and fluid. The small intes-
tine contained about 680 mL of yellow-brown turbid fluid, and the
large intestine contained about 650 mL of fluid. There was no me-
chanical obstruction in the intestine. The brain, weighing 1650 g,
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and each kidney, weighing 200 g, were moderately congested. Au-
topsy revealed massive edema and moderate congestion of the
lungs. All tissues were fixed in 10% formalin, paraffin-embedded,
sectioned, and stained with hematoxylin-eosin using a standard
technique. The bile was sent to the Department of Legal Medicine,
School of Medicine, Keio University in Tokyo for toxicological
examination using HPLC/SSI-MS.

FIG. 1—Leftover of the collected plant. Leaves and cormes of meadow
saffron (colchicum autumnale).

Analytical Details
Chromatographic System

HPLC/SSI-MS was performed on a HITACHI M-8000
LC/3DQ/MS system (Hitachi, Japan). The SSI operating parame-
ters were: plate temperature, 230°C; aperture temperature one,
150°C; aperture temperature two, 120°C; drift voltage, 80 V; posi-
tive mode. The column used for LC/MSwas Mightysil RP-18 (150
mm, 2.0 mm inside diameter, 5 m). The mobile phase was 10 mM
ammonium acetate (pH 5.0)—methanol—acetonitrile (63:5:32,
v/Iviv), and the flow rate of the mobile phase was 0.2 mL/min. The
separation was carried out at 35°C.

Extraction Method for HPLC/SS-MS

Aliquots of 1 mL bile were mixed with 1 mL of saline and 0.4
mL of 1 M phosphate buffer (pH 7.5). The extraction was per-
formed twice with 5 mL of chloroform and the mixture was cen-
trifuged at 1500 rpm for 10 min. The chloroform extracts were
combined and then dehydrated, and concentrated. The residue was
dissolved in 500 p.L of methanol and 5.0 pL was injected into the
HPLC/SSI-MS.

Results

Confirmation of colchicine overdose was obtained by pathology
at the microscopic level by the detection of numerous mitotic fig-
ures and chromatin bodies within organs with rapid rates of cell
proliferation, such as the gastrointestinal tract and the liver.

The most conspicuous histological changes were found in the
colon and the liver which are the organs with a rapid cellular
turnover. In the colon, epithelial cells within the crypts of
Lieberkuhn were remarkable for their detachment and loss of po-
larity. The nuclei of these cells appeared enlarged and hyperchro-
matic. Frequent mitosis and the “colchicine-figures or -bodies’
(4,8) which are cells with chaotic dispersion of chromosomes
within the cytoplasm were noted (Fig. 2). Examination of the
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FIG. 2—Colon: Soughing of the surface epitheliumwith collapse of the crypts of Lieberkuhn is noted. Some nuclei appear hyperchromatic. Chromatin

figures are indicated by the arrows (x100).
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FIG. 3—Liver: Fatty changes and mitosis figures (arrows) are observed in the liver (x50).

liver also revealed some cells with arrested mitosis and fatty
changes (Fig. 3). The spleen showed disruption of the white pulp
and congestion of the red pulp. Histological evaluation of the mu-
cosa of the stomach and the small intestine was difficult because
extensive autolysis had already occurred. A total ion chro-
matogram (TIC) and HPL C-mass chromatogram (m/z 400) of the
extract from the bile are shown in Figs. 4a and 4b. Peak 1 in the
mass chromatogram gave a molecular ion peak at m/z 400 (Fig.
4c), which was the same molecular ion peak as the colchicine
standard (Figs. 4d and 4f).

Discussion

There are a few case reports of poisoning in which leaves and
stems of the plant were mixed in salad or used as a spice by mis-
take (4). Some clinical symptoms provide clues for making a clin-
ical diagnosisin a case where a person possesses col chicine tablets
for medical treatment. But if meadow saffron is accidentally and
unknowingly ingested, it might be difficult to diagnose colchicine
poisoning because the symptoms are liable to be misdiagnosed as
food poisoning or other acute gastrointestinal diseases (6). Thus,
serious problems can be missed or ignored completely unless the
physicianisaware of the potential for toxicity. Thesignsand symp-
toms of colchicine intoxication have recently been reviewed by
some clinical groups (3,6,12,13) and can be characterized as hav-
ing three phases as shown in Table 1.

Administration of an overdose of colchicine is accompanied by
side effects, the most common being abdominal pain, nausea,
vomiting and diarrhea with a massive loss of fluid and elec-
trolytes.

The clinical course described in our case, who survived the first
two stages, is consistent with that reported in the literature describ-
ing colchicine poisoning. The laboratory examinations demon-
strated hypovolema, electrolyte balance disorders and disturbance
of liver function. Depression of the bone marrow, which is also a
known toxic effect of colchicine, was demonstrated clinicaly in

our case by the presence of mild thrombocytopeniaand leukopenia
in the peripheral blood.

Tissues with a high rate of cell division, such as the bone mar-
row and gastrointestinal epithelium, are severely affected
(4,5,8,9) because colchicine destroys the microtubules that make
up the spindle apparatus (3-9). It is well recognized that
colchicine exerts a toxic effect on living cells which results in the
arrest of mitosis at an early stage, usualy in the metaphase with
production of bizarre and abnormal nuclear configurations (7),
which often lead to cell death. Disturbance of water and elec-
trolyte balance due to damage to the mucosa of the gastrointesti-
nal tract was considered the cause of the diarrhea followed by de-
hydration and hypovolema. Abnormalities in the release of
several neurotransmitters from the bowel wall (7) can be associ-
ated with diarrhea and ileus, and stimulation of the parasympa-
thetic nervous system and enteric nervous system (7) also can be
associated with diarrhea and ileus. The proximate cause of death
in this case was considered to be dehydration and disturbed elec-
trolyte balance caused by acute diarrhea and ileus, with aggrava-
tion of heart function. A significant route of excretion of
colchicine and its metabolites are via the bile fluid (14). Conse-
quently, the mucosa cells may be exposed to the highest and/or
prolonged levels of colchicine (9) because of its enterohepatic cir-
culation (2,14) and its secretion by the intestinal cells.

The accurate quantity of ingested meadow saffron was uncer-
tain in this case. But the clinical symptoms, the autopsy findings,
and the results of the analysis led us to conclude that the
colchicine was the agent responsible for the death of the patient.
This case illustrates an uncommon but potentially severe
colchicine poisoning resulting from accidental ingestion of
meadow saffron.
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FIG. 4—TIC of extract fromthe bile (a), HPLC—mass chromatogram of extract fromthe bile (b), and mass spectra of peak 1 (c).
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FIG. 4—(continued) TIC of colchicine standard. (d), HPLC—mass chromatogram of colchicine standard (€), and mass spectra of the peak in Fig. 4e

TABLE 1—Common complications of colchicine toxicity.

Stage

Complication

1(0-24 h)

2 (Days 2,3,4,5,6,7)

3 (From the 7th day on)

Gastrointestina symptoms, hypovolema,
electrolyte balance disorders,
peripheral leukocytosis

Cardiovascular failure, adult respiratory
distress syndrome, depressed level of
consciousness, rend failure, consumptive
coagulopathy, bone marrow depression,
ileus, metabolic acidosis

Rebound leukocytosis, aopecia
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