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Chemical Properties

Cas. No.

Chemical
Name

SMILES

Formula

Solubility

General
tips

Shipping
Condition

Structure

Protocol

34441-14-0

oS-[[(8S)-3-amino-3-carboxypropyl]amino]-2S-carboxy-1-azetidinebutanoic acid

OC([C@@H](NCC[C@H](N)C(0)=0)CCN1[C@H](C(0)=0)CC1)=0
C12H21N30g M. Wt 303.3
Slightly soluble in Methanol & Water Storage  Store at -20°C

For obtaining a higher solubility , please warm the tube at 37 °C and shake it in the
ultrasonic bath for a while.Stock solution can be stored below -20°C for several months.

Evaluation sample solution : ship with blue ice All other available size: ship with RT , or
blue ice upon request.
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Cell experiment [1]:

Cell lines

Caco-2 cells (human epithelial colorectal adenocarcinoma cell line)

Caution: Product has not been fully validated for medical applications. For research use only.
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Caco-2 cell monolayers were cultured in high-glucose Dulbecco's modified
Eagle's medium (DMEM) supplemented with 10% fetal bovine serum and 1%

Preparation Method penicillin/streptomycin at 37°C in a 5% CO:2 atmosphere. Cells were incubated
with in vitro digested milled rice samples containing varying Nicotianamine
(10uM) concentrations for measurement of iron bioavailability.

Reaction

10pM; 30min
Conditions H

Applications Nicotianamine significantly enhanced iron bioavailability in Caco-2 cells.

Animal experiment [2]:

Animal models ICR mice

Mice were fed synthetic AIN-93M diet for 1 week to eliminate dietary NA effects,
fasted for 16 hours, then orally administered NA-Fe(ll) complex [Nicotianamine

Preparation Method (33mM) /Fe (3.3mM) molar ratio=10:1] or free Fe(ll) via intragastric gavage
(200pL). Blood, spleen, liver, kidney, and small intestine tissues were collected
at 0.5, 2, and 5 hours post-administration for isotope analysis.

Dosage form 33mM; oral gavage
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Nicotianamine -Fe(ll) complex administration resulted in significantly higher Fe
accumulation in kidney and spleen tissues compared to free Fe(ll) at 5 hours

Applications post-administration. Nicotianamine-Fe(ll) also induced a slight increase in
hemoglobin concentration, while free Fe(ll) caused a decrease due to fasting
effects.
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Background

Nicotianamine is a secondary metabolite synthesized by plants that plays a central role in

maintaining metal ion homeostasist1]. Nicotianamine can form stable chelates with various metal
ions, for example, iron, zinc, copper, and manganese, thereby promoting their transport and

distribution within plants[z]. Nicotianamine is essential for metal nutrition and metal homeostasis in
flowering plants, and its deficiency leads to growth abnormalities and imbalances in metal ion

distribution[3]. Additionally, Nicotianamine exhibits inhibitory activity against angiotensin-converting
enzyme (ACE), with ICso values of 76nM (against rhACE2) and 59nM (against rhACE)[4l.

In vitro, treatment of Caco-2 cells with Nicotianamine (10uM) together with an iron-containing solution

significantly increased cellular ferritin synthesis levels, enhancing iron bioavailability[s]. When
supplemented (100 pM) into airway mucosal secretions (AMS) and used to pretreat Pseudomonas
aeruginosa (PAO1) and APA4834 mutant strain for 16 hours, Nicotianamine maintained the growth
capacity of both PAO1 and the APA4834 mutant in AMS and significantly improved bacterial iron

acquisition efficiency[ﬁl.

In vivo, oral administration of a Nicotianamine (33mM) and ferrous iron (3.3mM) chelate via gastric
gavage to 8-week-old ICR mice significantly promoted iron absorption in the proximal jejunum and
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increased iron content in the kidneys and spleen within 5 hoursl’]. In ovo injection of Nicotianamine
(1.6mM) into 17-day-old chicken embryos significantly elevated serum iron concentration in the
chickens and suppressed the expression of iron homeostasis genes such as DcytB and DMT1 in the

duodenum[s].
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