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Abstract

Syndrome of inappropriate secretion of antidiuretic hormone (SI-
ADH) is caused by various drugs used in routine medical practice. 
Manda Koso® (MK) is a fermented food product that contains many 
natural materials. Since MK is a natural food, it is considered to have 
no significant adverse effects. However, here we report a case of SI-
ADH suspected of being induced by MK. A 76-year-old woman pre-
senting with headache and vomiting was admitted. Blood examina-
tion revealed severe hyponatremia, with a serum sodium level of 120 
mEq/L. Based on the results of careful examination, the diagnosis 
was SIADH. She had no history of central nervous system disorder 
or lung disease, and therefore drug-induced SIADH was considered. 
MK was a suspected product. One month after stopping taking MK, 
her symptoms disappeared, and serum sodium level, urinary sodium 
excretion, plasma and urinary osmolality, and plasma ADH level had 
completely normalized. Clinicians should be noted that a natural fer-
mented food product can induce SIADH.
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Introduction

Syndrome of inappropriate secretion of antidiuretic hormone 
(SIADH), the most common cause of euvolemic hyponatremia, 
is characterized by hyponatremia without dehydration or over-
hydration, excessive urinary sodium excretion, and hypertonic-
ity of urine [1]. SIADH is caused by central nervous system dis-
ease, including meningitis, cerebral infarction, and hemorrhage, 
as well as by lung disease such as pneumonia, bronchial asth-
ma, tuberculosis, and small cell lung cancer [1-3]. In addition, 
various drugs used in routine medical practice can potentially 
cause SIADH, including tricyclic antidepressants, carbamaz-
epine, phenothiazine, haloperidol, serotonin uptake inhibitors, 

quinolones, cyclophosphamide, chlorpropamide, diuretics, and 
non-steroidal anti-inflammatory drugs (NSAIDs) [4].

Manda Koso® (Manda Fermentation Co., Ltd, Innoshima, 
Japan) (MK) is a fermented food product that contains many 
natural materials, including brown sugar, vegetables, fruits, ce-
reals, and seaweed, that have been fermented and matured to-
gether for more than 3 years [5]. Previous studies have shown 
that MK has anticancer and antioxidant effects in vivo and 
in vitro [6, 7], and therefore the clinical applicability of MK 
has recently started attracting attention. Since MK is a natural 
food, it is considered to have no significant adverse effects. A 
case of SIADH suspected of being induced by MK is reported 
for the first time here.

Case Report

A 76-year-old woman presented with headache and vomit-
ing in June and was admitted. She had experienced persistent 
headache since April and had been examined by a neurosur-
geon in May. Brain magnetic resonance imaging (MRI) had 
revealed no specific abnormal findings and she was being fol-
lowed without treatment. However, her headache persisted and 
after vomiting twice, she was brought to the emergency room.

Upon admission, she reported that her headache had im-
proved slightly compared with before transfer, but she also 
showed mild disturbance of consciousness and vomited once 
again. All vital signs were normal, and no paralysis or pares-
thesia was observed. Physical examination to assess for me-
ningeal irritation revealed no neck stiffness, jolt accentuation, 
or Kernig’s sign. Similarly, computed tomography of the head 
and brain MRI showed no abnormal findings such as cerebral 
hemorrhage, cerebral infarction, or brain tumor. However, 
blood examination revealed severe hyponatremia, with a se-
rum sodium level of 120 mEq/L. Although thyroid and adrenal 
cortical function were normal, plasma antidiuretic hormone 
(ADH) levels were elevated to 4.1 pg/mL. Urinary sodium 
excretion was markedly increased (113 mEq/L) and plasma 
osmolality decreased (244 mOsm/kg H2O), but urinary osmo-
lality was normal (462 mOsm/kg H2O). Based on these results, 
the diagnosis was SIADH. Hyponatremia was ameliorated by 
restricting water intake to 1,000 - 1,500 mL/day.

With respect to the cause of SIADH, the patient had no 
history of central nervous system disorder or lung disease, 
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and therefore drug-induced SIADH was considered. She had 
previously taken etizolam and rabeprazole for a few years 
without adverse reactions and was not currently taking any 
drugs known to potentially cause SIADH. Careful question-
ing revealed that she had started taking MK in April to relieve 
constipation. The patient stopped taking MK during hospitali-
zation and after discharge. Following discharge, she did not 
restrict her water intake and refrained from taking MK. At 1 
month after discharge, serum sodium level, urinary sodium ex-
cretion, plasma and urinary osmolality, and plasma ADH level 
had normalized (Table 1).

Discussion

The beneficial effects of MK on oxidative stress [7], natural 
killer cell activity [8], and breast cancer cells [6] have been 
suggested by previous studies, and no adverse effects of MK in 
human subjects have been reported to date. The present case is 
the first report of SIADH suspected of being induced by MK.

Drug-induced SIADH can sometimes be clinically asymp-
tomatic and remain underdiagnosed. Drug-induced hypona-
tremia can be caused by a variety of drugs and can reach an 
incidence of 5-14% [4]. The present patient took a particular 
formulation of MK different from the standard MK product, 
namely, Manda Koso plus on® that has added ginger. This sug-
gests that ginger may have been responsible for causing SI-
ADH in this patient, and the mechanism could be explained as 
follows. Ginger suppresses prostaglandin synthesis through the 
inhibition of cyclooxygenase-1 and cyclooxygenase-2, iden-
tical to the pharmacological action of NSAIDs [9]. NSAIDs 
enhance endogenous ADH action by blocking prostaglandin 
synthesis [10], and it is this blocking of prostaglandin synthe-
sis that is thought to be the pathogenic mechanism of NSAID-
induced SIADH. Furthermore, in a randomized control trial, 
ginger significantly reduced prostaglandin E2 (PGE2) level 
compared with placebo [11]. PGE2 directly inhibits salt and 
water absorption [12], and a decreased PGE2 level due to 
excessive ginger intake could cause SIADH. Investigations 
should be made to examine whether consuming a natural fer-
mented food product including ginger can induce SIADH and 

if a dose-response relationship exists between ginger intake 
and the incidence rate of SIADH.
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Table 1.  Changes in Biochemical Data ADH: Antidiuretic Hor-
mone

On  
admission

1 month after  
discharge

Serum sodium levels (mEq/L) 120 142
Urinary sodium levels (mEq/L) 113 36
Plasma osmolality (mOsmol/kg H2O) 244 290
Urinary osmolality (mOsmol/kg H2O) 462 727
ADH (pg/mL) 4.1 1.2


