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INTRODUCTION

Use of plants for health and medicine is widely fol-

lowed in Korea according to the belief that plants are

natural and safe and can promote health. Contrary to

such popular belief, the use of herbal medicine can

cause serious harm1). Dioscorea species, commonly

known as yam, are widely used as a staple dietary

component in Africa and Asia2). In Korea, it had been

used for treatment of rheumatism, urinary tract infec-

tion, and sequela of stroke. Detoxification of yam is

necessary before eating. Poisoning may result from

the ingestion of partially detoxified tubers of Dioscorea

that can lead to acute kidney injury (AKI) and toxic

encephalopathy3-5). Herein, we report of a case of

symptomatic hypocalcemia developed after drinking

boiled water with raw tubers of Dioscorea tokoro.

CASE REPORT

A 53-year-old male with a history of hypertension

was presented to our emergency department (ED)

complaining of general weakness and numbness and

spasm of both hands and feet. Two days before

admission, he had drunk a cup of boiled water with

raw tubers of D. tokoro. Nausea and vomiting,

edema and numbness of both hands and feet, and
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general weakness developed 3-4 hours after inges-

tion and persisted. He had a history of cerebral

infarction 2 years ago. He was not a chronic alco-

holic and did not previously have a thyroid or

parathyroid operation. The family history was nega-

tive for any of the autoimmune diseases associated

with hypoparathyroidism.

On examination, his vital signs were blood pres-

sure 100/70 mmHg, pulse 80/min, respiratory rate

18/min, and body temperature 36.5。C. Neurologic

examination showed no specific abnormality except

the complaint of numbness of both hands and feet.

Laboratory findings revealed sodium of 138 mmol/L,

potassium of 3.6 mmol/L, creatinine of 0.95 mg/dL

(reference range (RR); 0.7-1.7 mg/dL), total calcium

of 7.4 mg/dL (RR; 8.4-10.2 mg/dL), ionized calcium

of 1.01 mmol/L (RR; 1.13-1.32 mmol/L), phosphorus

of 3.6 mg/dL (RR; 2.5-4.5 mg/dL), and magnesium of

1.8 mg/dL (RR; 1.45-2.67 mg/dL). Thyroid stimulating

hormone (TSH) and free T4 level was 0.378 ?IU/ml

(RR; 0.55-4.78 μIU/ml) and 13.77 pmol/L (RR; 11.5-

22.7 pmol/L), respectively. Electrocardiography

(ECG) showed normal sinus rhythm with QT prolon-

gation (corrected QT interval, QTc; 477 ms). Symptomatic

hypocalcemia was suspected and calcium gluconate

intravenous infusion was started. Parathyroid hor-

mone (PTH) level on the hospital day (HD) 2 was 6.4

pg/mL (RR; 15.0-65.0 pg/ml). Calcium carbonate and

alfacalcidol therapy were started on the HD 3.

Calcium carbonate was increased to double dose on

the HD 9 due to persistent hypocalcemia. Abdomen

computed tomography (CT) and colonoscopy was

performed on the HD 3 and 4, respectively, due to

abdominal pain, hematochezia, and diarrhea demon-

strated ischemic colitis. Acute kidney injury (AKI)

developed on the HD3. Antibiotic therapy with hydra-

tion was initiated and gastrointestinal symptoms and

renal function gradually improved. Brief generalized

tonic-clonic seizure of about 1 minute and postictal

confusion was shown on HD 4 and 10. Irritability,

aggressive behavior, and restlessness were observed

and treated with benzodiazepine and haloperidol

between HD 4 and 6. Brain CT showed no acute abnor-

mality or any calcification. Laboratory results, clinical

course, and treatment during hospital stay are sum-

marized in Table 1. Hypocalcemic symptoms and

signs improved despite persistent hypocalcemia. He

was discharged with mild dizziness and easy fatiga-

bility and received follow up. The calcium and PTH

level was 7.8 mg/dL and 5.26 pg/ml, respectively, 1

month later. After then, he was lost to follow up.

DISCUSSION

We assumed initially that neurologic manifestations

윤재철 외: 도코로(Tokoro)마 중독과 관련한 저 칼슘혈증

J KOREAN SOC CLIN TOXICOL / 43

Table 1. Laboratory results, clinical course, and treatment during hospital stay

HD1 HD2 HD3 HD4 HD6 HD8 HD9 HD10 HD13 HD16

Calcium 7.4 6.6 7.2 7.1 6.5 7.0 6.5 6.0 7.1 7.2
Phosphorus 3.6 5.0 4.7 4.7 5.0 6.2 5.1 4.5 4.1 4.0
Ionized Ca 1.01 1.07 1.02 1.04 1.08
Albumin 4.3 3.8 3.5 3.4 3.5
Creatinine 1.07 1.20 2.45 2.65 3.22 1.98 1.47
Magnesium 1.8 2.1 1.8 2.2
PTH 6.4 7.3
25-OH VitD3 10.5 14.2
Clinical course Hematochezia Seizure Seizure
Treatment Calcium carbonate 500 mg+alfacalcidol 0.5 ug Calcium carbonate 1,000 mg+alfacalciol 0.5 ug

twice per day twice per day

HD: hospital day
Reference range, Calcium (8.4-10.2 mg/dL); Phosphorus (2.5-4.5 mg/dL); Ionized Calcium (1.13-1.32 mmol/L); Albumin (3.5-5.3 g/dL);
Creatinine (0.7-1.7 mg/dL); Magnesium (1.45-2.67 mg/dL); PTH (15.0-65.0 pg/ml)
25-OH Vitamin D3 (ng/ml): Vitamin D deficiency: <10.0/Vitamin D insufficiency: 10.0-30.0/Vitamin D sufficiency: 30.1-150.0/Vitamin
D toxicity: >150.0



such as seizure and numbness of both hand and feet

and QTc prolongation on ECG were consequence of

acute hypocalcemia. When the previous laboratory

studies were examined, the calcium level was 9.5

mg/dl 9 months ago. Also, careful history taken from

our patient revealed no previous neurologic manifes-

tations associated with hypocalcemia.

The causes of hypocalcemia are diverse and include

vitamin D deficiency or resistance, hypoparathyroidism,

magnesium disorder, infusion of phosphate or citrat-

ed blood transfusions, or critical illness6). We suggest

that the causes of hypocalcemia in our patient were a

combination of hypoparathyroidism (low PTH level),

vitamin D insufficiency, and D. tokoro toxicity.

Our patient had normal magnesium levels and did

not have history of neck surgery, take medications

which suppress PTH secretion, family history of

hypocalcemia, other endocrinopathy, or congenital

defect with any suggesting a cause for hypoparathy-

roidism7). Considering that there were no precipitat-

ing causes of hypoparathyroidism, we speculate that

hypoparathyroidism of our patient was latent type or

a result of direct toxicity of D. tokoro less likely.

Vitamin D deficiency defined as < 20 ng/ml is com-

mon in urban older Koreans8). D. tokoro contains

various steroidal saponins9-11). Diosgenin is the main

steroidal saponin of Dioscorea species and structurally

similar to cholesterol and other steroids. Since its dis-

covery, diosgenin has been the single main precursor

in the manufacture of synthetic steroids in the phar-

maceutical industry12). Steroid may result in significant

hypocalcemia in the presence of deranged calcium

homeostasis such as vitamin D deficiency13) or

hypoparathyroidism14) as shown in our patient. Steroids

decrease intestinal absorption of calcium and, also

increase calcium excretion by the kidney through

decreased tubular reabsorption15). Negative calcium

balance finally is achieved. A healthy person with

normal parathyroid function can counterbalance this

negative calcium balance via increased parathyroid

hormone production16). However, symptomatic hypocal-

cemia may develop as in our patient due to concurrent

hypoparathyroidism and vitamin D deficiency. In addi-

tion, steroidal glycosides of Dioscorea species have

an antiosteoporotic effect17) and inhibit bone resorp-

tion induced by parathyroid hormone18).

In recent years, several cases of AKI developing

after ingestion of D. quinqueloba have been report-

ed. Although the exact pathogenesis of AKI induced

by D. quinqueloba remains unknown, toxic effect of

dioscorine and dioscine and dehydration associated

with antecedent gastrointestinal complication such as

vomiting and diarrhea were suggested as cause of

AKI3). Dioscorea species are rich in dioscorine and

dioscine which have convulsive, local anesthetic, and

antidiuretic effects19). In one report, renal biopsy per-

formed on an AKI patient brought on by D. quinqueloba

intake showed interstitial nephritis4). The authors in the

report suggest that an immune reaction caused by

dioscorine and dioscine may have been the cause of

AKI.

In addition to hypocalcemia, neurologic manifesta-

tions in our patient including seizure, confusion, irri-

tability, aggressive behavior, and restlessness can be

explained by Dioscorea species toxicity. Kang and Heo

reported a case of AKI with toxic encephalopathy fol-

lowing ingestion of juice made from raw tuber of D.

quinqueloba5). After ingestion, nausea and vomiting

developed, followed by seizure and decreased men-

tal status. Decreased renal function and dioscorine

and dioscine can be related to toxic encephalopathy.

CONCLUSION

our case shows that ingestion of insufficiently

detoxified Dioscorea species can be harmful with

effects including gastrointestinal complications, AKI

with toxic encephalopathy, and hypocalcemia in a

patient with deranged calcium homeostasis. People

should be informed of the appropriate detoxification

that includes placing certain tubers in running water

for a few days, soaking in salt water, and boiling for

several hours2). It should be noted that certain herbs

used in traditional medicine can cause serious health

effects if taken inappropriately and that doctors and

family physicians should educate their clients on the

proper use of certain herbs and plant medicines.
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