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Abstract
L-theanine, an amino acid component of the tea leaves of Camellia sinensis, is sold in Japan as a supplement for good sleep. 
Although several studies in humans and mice have reported the effects of L-theanine on brain function, only a few reports 
have comprehensively clarified the disposition of theanine administered to mice and its effects on concentrations of other 
blood amino acids. In this study, we aimed to determine the changes in the blood levels of L-theanine administered to mice 
and amino acid composition of the serum. L-theanine were administered to four-week-old Std-ddY male mice orally or via 
tail vein injection. L-theanine and other amino acids in serum prepared from blood collected at different time points post-dose 
were labeled with phenylisothiocyanate and quantified. The serum concentration of orally administered L-theanine peaked 
15 min after administration. The area under the curve for tail vein injection revealed the bioavailability of L- theanine to be 
approximately 70%. L-theanine administration did not affect any amino acid levels in the serum, but a significant increase 
in the peak area overlapping the Glycine (Gly) peak was observed 30 min after administration. L-theanine administered to 
mice was rapidly absorbed and eliminated, suggesting that taking L-theanine as a supplement is safe without affecting its 
own levels or serum levels of other amino acids. However, considering that Gly, similar to L-theanine, is used as a dietary 
supplement for its anxiolytic effects and to improve sleep, determining the effects of L-theanine administration on Gly is 
important and needs further research.
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Introduction

Green tea made from the leaves of the tea plant Camellia 
sinensis is consumed on a daily basis worldwide. Research 
on the health promoting components of green tea has been 
actively conducted for several years. L-theanine is a non-
protein amino acid and the umami component of green tea. 
It is synthesized from glutamic acid (Glu) and ethylamine 
in the roots of tea plants, moves to the leaves, and is con-
verted to tannin by the ultraviolet rays of sunlight. In vivo, 
L-theanine, when ingested as a beverage, exists mainly in 
its free form and is metabolized to Glu and ethylamine by 
glutaminases (Tsuge et al. 2003). L-theanine has many 
beneficial effects, such as antioxidant, anticancer, and anti-
inflammatory effects, as well as protection of the cranial 
nerves (Li et al. 2022; Deng et al. 2016; Zhao et al. 2020). 
Additionally, L-theanine exhibits anti-anxiety effects and 
improves sleep quality (Jang et al. 2012). In Japan, isolated 
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L-theanine is sold as a supplement, claiming its stress-
relieving and relaxing effects.

Many studies have tested the effects of L-theanine 
on brain function in mice to elucidate its pharmacologi-
cal effects. For example, a study in mice reported that 
L-theanine inhibits stress-induced brain atrophy (Unno 
et  al. 2020), increases the levels of acetylcholine and 
γ-aminobutyric acid (GABA) in the brain, and decreases 
serotonin (5-HT) levels (Zhang et al. 2021). However, no 
studies have clarified the kinetic parameters of L-theanine 
in mice, such as systemic clearance, total body clearance 
(CLtot), volume of distribution (Vd), area under the blood 
concentration–time curve (AUC), and bioavailability. One 
reason for this may be that because L-theanine is an amino 
acid, the separation and quantification of L-theanine and 
other amino acids from biological samples have not been 
sufficiently studied. Therefore, in this study, we measured 
the concentration of L-theanine administered orally or via 
tail vein injection to mice using an amino acid analyti-
cal method, the phenylisothiocyanate (PITC) method, and 
analyzed its pharmacokinetics and effects on the composi-
tion of other serum amino acids such as Glu.

Materials and methods

Experimental reagents

L-theanine (Taiyo Kagaku Co., Ltd., Yokkaichi, Mie, 
Japan) was purchased. Amino acid standard solution 
H-type mixture, ornithine (Orn), citrulline (Cit), GABA, 
taurine (Tau), β-hydroxyproline (β-Hyp), and tryptophan 
(Trp) were used as standards for identifying amino acids in 
serum,; PITC was used as a labeling reagent, and mobile 
phases known as Phenylthiocarbamide (PTC) Amino Acid 
Mobile Phase A (water/acetonitrile = 94/6) and B (water/
acetonitrile = 40/60) were purchased from FUJIFILM 
Wako Pure Chemical Corporation (Osaka, Japan). All the 
other reagents were of standard grade or higher.

Animals

Forty-two 4-week-old mice weighing 20–30 g (SHIMIZU 
Laboratory Supplies Co., Ltd., Kyoto, Japan) were pur-
chased. The mice were maintained under the following 
conditions: temperature, 22 ± 2 °C; humidity, 55 ± 5%; 
light–dark cycle, 12-h, and had free access to food and 
water. This study was approved by the Institutional Animal 
Care Committee of the Setsunan University (K21-28 and 
K22-27).

Collection and preparation of serum as a sample

Mice were divided into a control group of 6 mice and treat-
ment group of 36 mice and fasted for 12 h before starting 
the experiments. The control group was administered saline, 
and the treatment group was administered L-theanine at 
doses of 100, 400, and 1000 mg/kg bw orally or via tail vein 
injection. Blood samples (50 µL) were collected from the 
tail vein at 0, 15, 30, 60, and 120 min after administration. 
The collected blood was immediately transferred to ice for 
45–60 min. The samples were then centrifuged (1000 × g) at 
4 °C for 10 min, and 10 µL of the supernatant as the serum 
sample was used for analysis.

Analytical conditions for amino acids

The HPLC system consisted of a JASCO PU-2080 Plus 
HPLC Pump (JASCO Corporation, Hachioji, Tokyo, Japan), 
SPD-10A UV–Vis detector (SHIMADZU Corporation, 
Kyoto, Japan), and CTO-10A column oven (SHIMADZU 
Corporation, Kyoto, Japan). A Wakosil-PTC (4.0 × 200 mm) 
column (FUJIFILM Wako Pure Chemical Corporation, 
Osaka, Japan) was used at 40 °C. PTC-amino acid mobile 
phases A and B (FUJIFILM Wako Pure Chemical Corpora-
tion, Osaka, Japan) were run in a linear gradient mode so 
that the proportion of mobile phase B was 70% in 15 min, 
and the flow rate was 1 mL/min. The detection wavelength 
was set at 254 nm and the sample injection volume at 10 µL.

Preparation of samples for analysis

Amino acid analysis was performed according to the PITC 
method. Briefly, 10 μL of the sample was dried under 
reduced pressure, dissolved in 20 μL of a mixture of etha-
nol/water/triethylamine (TEA) (2/2/1), and dried again under 
reduced pressure. Further, 20 μL of a mixed solution of etha-
nol/water/TEA/PITC (7/1/1/1) was added, allowed to react 
at room temperature (20–25 °C) for 20 min, and dried under 
reduced pressure. Thereafter, the dry matter was dissolved 
in 1 mL mobile phase A and used for analysis.

Amino acid analysis and quantification

For all the amino acids, including L-Theanine, Aspartic 
Acid (Asp), Glu, β-Hyp, Serine (Ser), Glutamine (Gln), 
Glycine (Gly), β- alanine (β-Ala), GABA, Cit, Tau, Thre-
onine (Thr), Alanine (Ala), Proline (Pro), Tyrosine (Tyr), 
Valine (Val), Methionine (Met), Histidine (His), Cysteine 
(Cys), Arginine (Arg), Isoleucine (Ile), Leucine (Leu), Phe-
nylalanine (Phe), Orn, Trp, and Lysine (Lys), standard sam-
ples were used to evaluate the degree of separation. The 
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separation performance of each amino acid was evaluated as 
“good” and “poor” when the degree of separation was ≥ 1.5 
and < 1.5, respectively. The concentration of each amino acid 
was calculated as the ratio of the peak area to that of the 
standard sample. Particularly, L-theanine concentration was 
calculated from a calibration curve prepared from 1.7 (0.01), 
8.7 (0.05), 17.4 (0.1), 87.1 (0.5), 174.2 (1.0), 871.0 (5.0), 
and 1742.0 (10.0) µg/mL (mM) standard samples, and daily 
fluctuations were evaluated. The obtained concentrations of 
the two groups were compared and statistically evaluated 
using the Wilcoxon rank sum test. p < 0.05 was considered 
statistically significant.

Results

Chromatogram and retention time of each amino 
acid

Of the 23 amino acids, including the Type H standard, Tau 
and Arg and Orn and Trp could not be separated (Fig. 1). 
The average peak retention time (min) of each amino acid 
was 3.11 ± 0.01 for Asp, 3.56 ± 0.02 for Glu, 4.97 ± 0.02 for 
β-Hyp, 6.00 ± 0.02 for Ser, 6.11 ± 0.02 for Gln, 6.35 ± 0.02 
for Gly, 6.64 ± 0.02 for His, 6.74 ± 0.02 for Cit, 7.21 ± 0.02 
for Tau and Arg, 7.41 ± 0.02 for Thr, 7.57 ± 0.01 for GABA, 
7.67 ± 0.02 for Ala, 7.84 ± 0.02 for Pro, 8.87 ± 0.02 for 
L-Theanine, 9.72 ± 0.03 for Tyr, 10.39 ± 0.03 for Val, 
10.80 ± 0.03 for Met, 11.08 ± 0.03 for Cys, 11.90 ± 0.03 for 

Ile, 12.06 ± 0.03 for Leu, 12.82 ± 0.03 for Phe, 13.08 ± 0.03 
for Orn and Trp, and 13.68 ± 0.04 for Lys.

The separation performance of Asp, Glu, β-Hyp, Gly, 
Tyr, Val, Met, Cys, Phe, and Lys was “good,” whereas it 
was “poor” for Ser, Gln, His, Cit, Thr, GABA, Ala, Pro, Ile, 
and Leu. Asp, with a concentration of 1.03 ± 0.24 µg/mL, 
was the least abundant amino acid in the serum of mice that 
were not administered L-theanine. The most abundant amino 
acid was Gln at 74.81 ± 7.50 µg/mL, followed by Lys at 
72.63 ± 5.12 µg/mL. Other relatively abundant amino acids 
were Gly, Thr, Ala, Tyr, Val, Ile, Leu, and Phe at approxi-
mately 10–25 µg/mL, and Glu, β-Hyp, Ser, His, Cit, Pro, 
Met, and Cys at approximately 4–9 µg/mL. GABA was not 
detected (Table 1).

Calibration curve for L‑Theanine and L‑Theanine 
concentration profile in blood

The calibration curve for L-Theanine had excellent linearity 
in the concentration range of 1.74–1742.00 µg/mL, with an 
 R2 value of 0.9997 and regression equation of y = 216.93x. 
(Fig. 2).

The coefficient of variation (%) was 1.56–4.75% at each 
concentration. The limit of detection for L-theanine was 
0.44 µg/mL when the signal-to-noise ratio was set at 4 
(Table 2).

The concentrations of L-Theanine in oral administra-
tion were as follows: at the 100 and 400 mg/kg doses, 
the Tmax was 15 min post-dose and Cmax was 82.1 and 
413.1 µg/ mL, respectively; at the 1000 mg/kg dose, the 

Fig. 1  The chromatograms of H-type standards, amino acid mixtures, 
and serum samples processed and analyzed using PITC method. 
Amino acids in the order of retention time are (1) Asp, (2) Glu, (3) 
β-Hyp, (4) Ser, (5) Gln, (6) Gly, (7) His, (8) Cit, (9) Tau and Arg, 

(10) Thr, (11) GABA, (12) Ala, (13) Pro, (14) L-theanine, (15) Tyr, 
(16) Val, (17) Met, (18) Cys, (19) Ile, (20) Leu, (21) Phe, (22) Orn 
and Trp, and (23) Lys
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Tmax was 17.5 min post-dose and Cmax was 906.4 µg/
mL. The concentrations at 120 min after administration 
were 11.46 ± 1.19, 61.94 ± 12.57, and 195.15 ± 57.04 µg/
mL at doses of 100, 400, and 1000 mg/kg, and Cmax was 
14.27 ± 3.04, 15.04 ± 2.96, and 21.40 ± 5.55%, respectively. 

When administered via tail vein injection, the concen-
trations of L-theanine at initial concentration(  C0)were 
253.04 ± 45.27, 1078.13 ± 79.47, and 2290.30 ± 315.55 µg/
mL for doses of 100, 400, and 1000 mg/kg, respectively. 
The concentrations at 120 min after administration were 

Table 1  Mean serum amino acid concentrations from 0 to 120 min in mice treated with saline and L-Theanine, and evaluation of the isolation of 
each amino acid

a  Separability was rated as “good” when the degree of separation was ≥ 1.5 and “poor” when it was < 1.5

Amino acid Retention time (min) Quantitativitya 0–120 min n = 6
Concentration in control 
group (µg/mL)

(1) D Asp 3.11  ± 0.01  > 
 > 
 > 
 > 
 > 
 > 
 > 

Good
Good
Good
Poor
Good
Good
Poor

1.03  ± 0.24
(2) E Glu 3.56  ± 0.02 5.09  ± 1.68
(3) β-H β-Hyp 4.97  ± 0.02 6.48  ± 0.26
(4) S Ser 6.00  ± 0.02 7.16  ± 0.76
(5) Q Gln 6.11  ± 0.02 74.81  ± 7.50
(6) G Gly 6.35  ± 0.02 16.59  ± 1.68
(7) H His 6.64  ± 0.02 9.33  ± 0.68
(8) Ci Cit 6.74  ± 0.02 7.65  ± 0.32
(9) Ta

R
Tau
Arg

7.21  ± 0.02 Not separated —

(10) T Thr 7.41  ± 0.02  > 
 > 
 > 
 > 
 > 
 > 
 > 
 > 
 > 
 > 
 > 

Poor
Poor
Poor
Good
Good
Good
Good
Good
Good
Poor
Good

15.66  ± 1.14
(11) G-A GAB 7.57  ± 0.01 not detected
(12) A Ala 7.67  ± 0.02 19.02  ± 1.35
(13) P Pro 7.84  ± 0.02 9.20  ± 0.51
(14) L-Theanine 8.87  ± 0.02 not detected
(15) Y Tyr 9.72  ± 0.03 11.02  ± 1.14
(16) V Val 10.39  ± 0.03 24.05  ± 2.50
(17) M Met 10.80  ± 0.03 6.38  ± 0.46
(18) C Cys 11.08  ± 0.03 3.80  ± 0.43
(19) I Ile 11.90  ± 0.03 11.67  ± 1.52
(20) L Leu 12.06  ± 0.03 20.70  ± 2.25
(21) F Phe 12.82  ± 0.03 14.24  ± 1.21
(22) Or

W
Orn
Trp

13.08  ± 0.03 Not separated —

(23) K Lys 13.68  ± 0.04 72.63  ± 5.12

Fig. 2  Calibration curve for 
measuring L-theanine using 
PITC precolumn derivatization 
and UV detection



Pharmacokinetics of L‑theanine and the effect on amino acid composition in mice administered… Page 5 of 9    29 

10.55 ± 1.03, 70.12 ± 15.44, and 197.37 ± 62.12 µg/mL at 
each dose, which decreased to the same level as the oral 
administration (Fig. 3).

Pharmacokinetic parameters of L‑Theanine

The pharmacokinetic parameters of L-theanine, including 
half-life  (T1/2), CLtot, Vd, and disappearance rate constant 
(Ke), were determined for tail vein administration.  T1/2 
was 38.45 ± 3.87, 41.53 ± 4.46, and 46.50 ± 10.16 min at 
doses of 100, 400, and 1000 mg/kg, respectively. CLtot was 
0.33 ± 0.06, 0.24 ± 0.02, and 0.24 ± 0.05 mL/min at doses 
of 100, 400, and 1000 mg/kg, respectively. The Vd val-
ues were 12.57 ± 2.15, 10.06 ± 0.77, and 11.03 ± 1.41 mL 
at doses of 100, 400, and 1000 mg/kg, respectively. Ke 
was 0.026 ± 0.002, 0.024 ± 0.002, and 0.022 ± 0.005/min 
at doses of 100, 400, and 1000 mg/kg, respectively. The 
AUC for L-theanine was 4.02 ± 0.39, 22.05 ± 1.88, and 

60.34 ± 7.27 mg/mL･min at oral doses of 100, 400, and 
1000 mg/kg, respectively, whereas the AUC for tail vein 
administration of L-theanine at 100, 400, and 1000 mg/kg 
doses were 6.17 ± 0.72, 32.77 ± 1.53, and 81.39 ± 8.20 mg/
mL･min, respectively. From the AUC obtained after oral 
and tail vein administration, the bioavailability (BA) of 
L-theanine was approximately 65.22, 67.29, and 74.14% at 
doses of 100, 400, and 1000 mg/kg, respectively (Table 3).

The parameters were measured at administrative doses 
of 100, 400, and 1000 mg/kg and n = 6. The parameters 
included time to maximum blood concentration (Tmax), 
maximum blood concentration (Cmax), area under the 
blood concentration–time curve (AUC), half-life (T1/2), 
total body clearance (CLtot), steady-state volume of distri-
bution (Vdss), disappearance rate constant (Ke), and bio-
availability (F).

Chronological change in serum amino acid 
composition

No significant changes compared to those of the control 
group were observed for the serum concentrations of Asp, 
Glu, β-Hyp, Ser, Gln, His, Cit, Ile, Leu, Phe, and Lys at 
120 min for L-theanine doses of 100, 400, and 1000 mg/kg 
administered orally. Whereas, the concentrations of Thr, Ala, 
Pro, Tyr, Val, Met, and Cys were higher than those in the 
control group at 15–30 min after administration; however, 
the differences were not significant(Fig. 4). A significant 
increase in the peak area of Gly was observed at 15–30 min 
after administration of L-theanine at 400 and 1000 mg/kg; 
however, it may not be of a single Gly peak (Fig. 5).

Table 2  Standard deviation (SD) and coefficient of variation (CV; %) 
of L-theanine

Concentration
(µg/mL)

Experimental
Conc. (µg/mL)

SD CV (%)

1.74 1.44 0.06 4.45
8.71 7.28 0.13 1.85
17.42 14.18 0.67 4.75
87.10 71.37 2.63 3.54
174.20 163.96 6.81 3.77
871.00 868.90 13.56 1.56
1742.00 1746.94 29.36 1.68

Fig. 3  Serum concentrations of L-theanine administered orally (a) or via tail vein injection (b) at doses of 100, 400, and 1000 mg/kg
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Discussion

This is the first study to apply the PITC method to detect 
L-theanine in biological samples and report the effect of 
L-theanine on pharmacokinetic parameters and serum amino 
acid composition in mice.

Among the several amino acid analyses, the separation 
and quantification of Glu using the PITC method has been 
reported to be superior to the O-phthaldehyde (OPA) labe-
ling method (Fürst et al. 1990). Further, Thippeswamy et al. 
have reported that the L-theanine peak could be analyzed 
using the PITC method without interference from Asp, Glu, 
Ser, Gly, His, Arg, Thr, Ala, Pro, Tyr, Val, Met, Cys, Ile, 
Leu, Phe, or Lys (Thippeswamy et al. 2006). Additionally, 
there is another report that L-theanine in pu-erh and green 
tea could be analyzed using the PITC method and that other 
amino acids in tea leaf samples could be detected simulta-
neously (Zhu et al. et al. 2016); however, these two reports 
were not on biological samples such as blood. Therefore, 
there are some amino acids, such as Tau and Orn, that were 
not considered for isolation in these papers. Terashima et al. 
quantified L-theanine concentrations in rat blood; however, 
they used an automated amino acid analyzer with ninhy-
drin, and chromatograms were not shown and quantitation 
was not discussed (Terashima et al. 1999). Therefore, we 
adopted the PITC method to analyze L-theanine, including 
Glu, a degradation product of L-theanine. Furthermore, this 
study revealed that β-Hyp, Tau, GABA, Trp, and Orn, which 
have not been previously examined, did not interfere with the 
analysis of L-theanine. In this study, we isolated L-theanine 
without interference from the serum components and other 
18 amino acids (Asp, Glu, Ser, Gly, His, Cit, Thr, GABA, 

Ala, Pro, Tyr, Val, Met, Cys, Ile, Leu, Phe, and Lys) that 
could be quantified simultaneously. However, Tau and Arg, 
and Orn and Trp, with the same retention times, could not 
be separated by this method. Therefore, the PITC method is 
an excellent analytical method that can separate and quantify 
L-theanine in biological samples to the limit of quantifica-
tion of 0.44 µg/mL, suggesting its application for quantifying 
L-theanine in the brain and other tissues.

There have been reports of L-theanine being adminis-
tered at doses ranging from 5 to 500 mg/kg in mice and 
100 to 4000 mg/kg in rats (Sumathi et al. 2014; Takarada 
et al. 2015; Yokogoshi et al. 1998; Yuan et al. 2023). In 
the present tstudy, mice were administered L-theanine at 
doses of 100, 400, and 1000 mg/kg. Our findings indicate 
that the Cmax and AUC results of L-theanine oral admin-
istration to mice indicated that the blood concentration of 
L-theanine showed dose-dependent linearity. The average 
 T1/2 of L-theanine, when administered orally to mice, was 
42.16 ± 7.23 min. However, L-theanine is less likely to be 
eliminated than Arg, compared with the reported  T1/2 of Arg 
in rats, which was 10.1 min (Campistron et al. 1982). Fur-
ther, our results suggest that although L-theanine is rapidly 
absorbed, its elimination may be delayed at higher doses, 
such as 1000 mg/kg. A study on the pharmacokinetics of 
L-theanine in rats reported that at a dose of 4000 mg/kg 
administered intragastrically, the Tmax was reached 1 h post 
administration and the blood concentration of L-theanine 
decreased to approximately 15% or less of Cmax 16 h after 
administration (Terashima et al. 1999). However, they col-
lected blood at 0, 1, 2, 5, 8, 16, and 24 h, and consider-
ing that a very high dose of L-theanine (4000 mg/kg) was 
administered, the Tmax may have been achieved earlier, 

Table 3  Kinetic parameters of L-theanine

Administered orally　mg/kg Administered intravenously　mg/kg

100 400 1000 100 400 1000

Tmax min 15.0 ± 0.0 15.0 ± 0.0 17.5 ± 5.6 – – –
Cmax(C0) µg/mL 82.10

 ± 12.72
413.15
 ± 44.62

906.44
 ± 73.22

253.04
 ± 45.27

1078.13
 ± 79.47

2290.30
 ± 315.55

AUC (T) mg/mL
・min

4.02
 ± 0.39

22.05
 ± 1.88

60.34
 ± 7.27

6.17
 ± 0.72

32.77
 ± 1.53

81.39
 ± 8.20

T1/2 min – – – 38.45
 ± 3.87

41.53
 ± 4.46

46.50
 ± 10.16

CLtot mL/min – – – 0.33
 ± 0.06

0.24
 ± 0.02

0.24
 ± 0.05

Vdss mL – – – 12.57
 ± 2.15

10.06
 ± 0.77

11.03
 ± 1.41

Ke /min – – – 0.026
 ± 0.002

0.024
 ± 0.003

0.022
 ± 0.005

F  % 100 400 1000
65.22 67.29 74.14
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resulting in the delayed disappearance of L-theanine. For 
sleep-improving effects, L-theanine supplements are often 
taken before sleep, and L-theanine reportedly takes approxi-
mately 30 min to elicit its effect (Kobayashi and Nagato 
1998). Therefore, it is necessary to observe the changes 
in the blood concentration of L-theanine within 1 h after 
administration.

L-theanine has been suggested to be distributed not only 
in plasma but also in other tissues (Scheid et al. 2012), and 
the volume of distribution in mice in the present study sug-
gested the same. Considering the body weight of the mice 
used in this study, it was suggested that although L-theanine 
is distributed in tissues, but its transferability is low.

Further, we have clarified the previously unknown bio-
availability and clearance of L-theanine. Although the 
bioavailability of theanine in mice may differ from that in 

humans, it will be useful for future studies to elucidate the 
effects of theanine on brain function.

In the present study, mice survived well after tail vein 
administration at a dose of 1000 mg/kg, suggesting that 
the biological effects of L-theanine ingestion are mild and 
may not have a significant effect on serum amino acid com-
position. Terashima et al. reported that when L-theanine 
was administered to rats, the Trp concentration tended to 
decrease 24 h after administration, but other amino acid 
compositions in the blood did not change significantly 
within 24 h (Terashima et al. 1999). In this study, consid-
ering that investigating the immediate effect of L-theanine 
after administration is also important, we observed the effect 
of amino acid composition for 2 h after administration. 
Our results showed that the serum concentrations of Phe, 
Thr, Tyr, Met, Ala, Val, Leu, Ile, Lys, His, Glu, Gln, and 
Asp were unchanged 2 h after L-theanine administration, 

Fig. 4  Changes in serum amino acid composition from 0–120 min in mice treated with saline (control) or L-Theanine (n = 6 per group)
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consistent with the results of Terashima’s report (Terashima 
et al. 1999). Notably, Trp was not compared as it could not 
be separated or quantified using the PITC method. We 
observed an increase in the Gly peak area 30 min after 
the oral administration of L-theanine at doses of 400 and 
1000 mg/kg. This increase in peak area was significantly 
greater at the 1000 mg/kg dose than at the 400 mg/kg dose. 
However, this increase in the peak area was not sharp and 
could not be attributed to Gly alone. Based on the retention 
time of the peak, the possibility of ethylamine and ammonia, 
which are metabolites of theanine, was not considered. It has 
been reported that L-theanine may be converted to y-glu-
tamylglycine in the presence of glycylglycine (Tsuge et al. 
2003). Yamada et al. also reported that the administration of 
L-theanine to rats may induce inhibitory neurotransmission 
via glycine receptors by releasing Gly from brain neurons 
(Yamada et al. 2005). However, we were unable to determine 
whether the increase in this peak was owing to an increase in 
Gly alone. Given that Gly, similar to L-theanine, is used as a 
dietary supplement for its anxiolytic effects and to improve 
sleep, determining the effects of L-theanine administration 
on Gly levels is important and needs further research.

Conclusions

In conclusion, we clarified the pharmacokinetics of L-thea-
nine in mice weighing around 30 g as 10 ~ 12 mL for Vd and 
0.24 ~ 0.33 mL/min for CLtot. Notably, the bioavailability of 
L-theanine was approximately 70%. Our study findings sug-
gest that taking L-theanine as a supplement is safe without 

affecting its own levels or serum levels of other amino acids; 
however, further studies on Gly are needed.
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