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Product Name: L-Theanine

Cat. No.:

GN10456

Chemical Properties

Cas. No.

Chemical
Name

SMILES

Formula

Solubility

General
tips

Shipping
Condition

Structure

Protocol

3081-61-6

(2S)-2-amino-5-(ethylamino)-5-oxopentanoic acid

CCNC(=0)CCC(C(=0)O)N
C7H14N20O3 M. Wt 174.2

Water : 150 mg/mL (861.08 mM; Storage  Store at -20°C
Need ultrasonic)

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.
o) /—
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Cell experiment [1]:

Cell lines

HIC2 cells (rat cardiomyocyte cell line)
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HIC2 cells were maintained in HG-DMEM supplemented with 10% FBS at
37°C, 5% CO»2. HIC2 cells were pretreated with L-Theanine at 4-16mM for 24

hours, followed by 160uM HoO» for 4 hours. After treatment, cell viability,

Preparation
Method antioxidant indices (TBARS, ROS, NO, GSH, GSSG, SOD, GSH-Px), nuclear
morphology (DAPI staining), apoptosis, and expression of pro-Caspase-3,
PARP, cleaved-PARP, JNK, p38 and their phosphorylated forms (Western
blot) were assessed.
Reaction
.I. 4-16mM; 24 hours
Conditions
L-Theanine increased cell viability, GSH content, and activities of GSH-Px and
SOD. L-Theanine decreased contents of TBARS, ROS, NO, and GSSG. L-
o Theanine attenuated HoO2-induced nuclear condensation and fragmentation.
Applications

L-Theanine decreased the apoptosis ratio. L-Theanine upregulated pro-
Caspase-3 expression and inhibited cleaved-PARP expression. L-Theanine
did not affect phosphorylation of JNK and p38.

Animal experiment [2]:

Animal models

C57BL/6 mice

Preparation
Method

Mice were gavaged with distilled water (0.1mL/10g body weight) as control or
with L-Theanine at 6.25-25mg/kg once daily for 9 days, while the sleep
deprivation model was induced by a modified multiple-platform water
environment method for 48h. Cardiac ultrasound, H&E staining, TEM,

biochemical assays (ANP, CK, LDH, SOD, GSH, MDA, Fe2+), ROS
immunofluorescence and Western blot of
SIRT1/TFRC/Nrf2/Keap1/SLC7A11/NQO1/HO-1/GPX4 were performed after
treatment.
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Dosage form 6.25-25mg/kg; p.o.; 9 days

L-Theanine alleviated sleep deprivation-induced tachycardia and
echocardiographic changes. L-Theanine reversed sleep deprivation-induced
myocardial tissue disruption, nuclear condensation and fiber breakage. L-

Theanine reduced serum and myocardial LDH, CK, MDA, ANP and Fe2+
Applications levels and increased SOD and GSH levels. L-Theanine restored mitochondrial
cristae integrity and reduced mitochondrial vacuolation and membrane rupture.
L-Theanine reversed sleep deprivation-induced downregulation of SIRT1, Nrf2,
SLC7A11, NQO1, HO-1 and GPX4 and upregulation of TFRC and Keap1 in
cardiac tissue. L-Theanine reduced ROS accumulation in myocardium.

References:
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2025;398(8):15443-15457.

Background

L-Theanine is a natural non-protein amino acid with neuroprotective and anti-inflammatory effects. L-
Theanine can cross the blood-brain barrier, regulate glutamate and GABA neurotransmission, affect
dopamine and serotonin levels, and increase alpha brain wave activity, helping to reduce anxiety,
promote relaxation, and improve cognition. L-Theanine can be used in research related to anxiety

disorders, sleep disturbances, cognitive impairment, and neurodegenerative diseasesl!-4].

In vitro, treatment of hydrogen peroxide-induced H9C2 cells with 4-16mM L-Theanine for 24 hours
upregulated pro-Caspase-3, reduced the apoptosis ratio, and decreased reactive oxygen species,

nitric oxide, and oxidized glutathione levels[®l. After pre-treating with 250-1250puM L-Theanine for 1
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hour and then treating with 200mM ethanol for 24 hours, L-Theanine can prevent the decrease in L02
cell viability and the release of LDH and AST caused by ethanol, inhibited the loss of mitochondrial
membrane potential and the release of cytochrome ¢, and reduced the production of ROS and

MDAI6]. Treatment of low-density lipoprotein-induced RAW264.7 cells and macrophages with 200-
800uM L-Theanine for 1 hour inhibited intracellular lipid droplet and cholesteryl ester accumulation

and reduced total cholesterol, free cholesterol, and cholesteryl ester levelsl].

In vivo, intragastric administration of 6.25-25mg/kg L-Theanine to a sleep-deprived C57BL/6 mouse
model for 9 consecutive days alleviated tachycardia, restored myocardial and mitochondrial integrity,

and reduced myocardial injury markers and oxidative stress indicators(8l. Intragastric administration
of 50mg/kg L-Theanine to a multiple sclerosis C57BL/6 mouse model for 5 consecutive weeks
improved walking scores, hindlimb foot angle, surface righting reflex, negative geotaxis response,
and increased forelimb suspension, hindlimb suspension, grip strength, open field crossing numbers,

and rotarod retention timel9l. A single subcutaneous injection of 3-24mg/kg L-Theanine to a nicotine
withdrawal ICR mouse model dose-dependently reduced nicotine withdrawal somatic signs,

decreased hyperalgesia, and reduced anxiety-like behavior in the light-dark box testl10],
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