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Determination of melatonin concentration in human plasma by UHPLC - MS/MS
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WE BR8N S BOR R Y SRR PR R A (UHPLC - MS/MS) il
FENIMIE PR RR (MLT)WRE, A& ] UHPLC — MS/MS ¥E I A il 3¢ 4
BB, MBS ACEHITEADIER A, IR RBEER -4
(MLT - d4) M4, F ACQUITY UPLC BEH C (2.1 mm x50.0 mm,1.7 pm)
R % A, LL0.05 mM G Ak & - 2B 9 U sl AH AT R B VR B, U R
0.4 mL - min~" SRAENFE] Ny 3 min, FIHLIESE B IR (ESI+ ), IE B L, £
BB ( MRM) 948 75 =017 Ml . FR ik S i B, B F R m/z
233.0—174. 0, AR (HRIRE - d4) B F X0 m/z 237.2—178. 2, ZJ7iEN HF
— TGl BEDL BRI FIRZE 25 2B R, S I R R A5 A 12
B2 R EFER 2 g( &4 mg BB ), H WinNonlin 8. 3 5¢LL I A mk
SAS 9.4 &L I R A X 2503 12 2 8 C,,, (AC,,.) . AUC,_, (AAUC,_,) il
AUC,_,. (AAUC,_. ) /3ol AT G it on b, &R AMmMKh B2 E & TN
50.00 pg - mL™'; £ 50.00 ~ 50 000.00 pg - mL~" 5 B & 47 (9 & o
y=2.00x +1.12 x 107" (r* >0.999 4) ; it P AL DR 25 B2 45 51 /R | AS [7] v JBE A
XPFRAEf 2% (RSD) AN T 5. 77% , i B 4 92. 11% ~ 102.01% Z [a], ik,
PR TR R B SR R I 23 1 g 103, 35% (113.75% #1131.21% , 5 % &
Bk 12.13% , ToRERN o i 12 il filt B AR 503 124 PR B IR R, IR
FAMEFEFEMBRERE ,EEN C,. AR 50% {3 AUC FeA—3, Ui &
Y RERZ R B R AR N R . i R R R R R BT
AU e PR AR I E AL R R R i O TR R A R 3 )
SRR RR PR R AR 5 = OBORE B R 5 254K 3 7 2
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Abstract; Objective

accurate ultra — high performance liquid chromatography — mass

To establish a highly efficient, sensitive, and

spectrometry ( UHPLC — MS/MS ) method to determine the concentration
of melatonin( MLT) in human plasma with heparin sodium. Methods

The concentration of melatonin in plasma was measured using UHPLC —
MS/MS. Plamsa sample preparation was done by protein precipitation
using acetonitrile,its isotope melatonin — d4 ( MLT - d4 ) was used as the
internal standard (IS) . Using UPLC BEH C,; (2.1 mm X 50.0 mm,
1.7 wm) reverse phase chromatography column, gradient elution was
performed with a mobile phase consisting of acetonitrile — water (0. 05 mM
Ammonium fluoride ) at a flow rate of 0.4 mL + min~' for 3 min. MLT
was monitored using positive electrospray triple quadrupole mass

spectrometer via multiple reaction monitoring ( MRM ) mode. The
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monitored transitions were set at m/z 233. 0—174. 0 for MLT. Moreover, the IS was set at m/z 237.2—178. 2. This
method was applied in a single — center, randomized, open — label, single oral dose pharmacokinetic trial, with 12
subjects in each group for fasting and after meals , administered a dose of 2 g( containing 4 mg of melatonin). Statistical
), AUC,_, (AAUC,_,) ,and AUC,_, (AAUC,_,, )using WinNonlin
Results
50.00 pg + mL~'. The validated method had an excellent linearity in the range of 50. 00 —50 000. 00 pg + mL ™" for
MLT y =2.00x +1. 12 x10 *(#* >0.999 4). The results of the intra — batch and inter — batch precision showed that
the relative standard deviation( RSD) at different concentrations did not exceed 5. 77% ,and the accuracy was between
92.11% - 102.01% .
103.35% ,113. 75% and 131. 21% ,respectively. The coefficient of variation was 12. 13%. No significant matrix effect

analysis of pharmacokinetic parameters C__( AC

max max

version 8.3 or above or SAS version 9.4 or above. The achieved lower limit of quantification was

The extraction recoveries of low, medium and high quality control samples of MLT were

was found. Through the pharmacokinetic study of 12 healthy humans, it was found for the first time that after taking the
same dose of melatonin, the postprandial C , was about 50% of that of fasting,but the AUC was very similar, indicating
that food might affect the absorption and metabolism of melatonin in the body. Conclusion This method has strong
specificity , good precision and high sensitivity ,which can quickly and accurately determine the content of melatonin in
human plasma with heparin sodium, and is used for the detection of human blood drug concentration and
pharmacokinetics of melatonin.
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2 MR s A M B 1 0 g s AL ) — T 0
IR MRAEAE A B RS RO 19 5 A=, 7 E R Wi A
(¥ it AR A5 D R A 9 R, B BB 3 (melatonin,
MLT) V52— Ff YIRS, 20 A AR B0 AR
Bk o SRR BRI R DAY 1 2K R E K T R
SR T RIRAE R AT o ERT, WE A RE A
R R R B 5 vk 3R O WO €3 B IR T (liquid
chromatography — mass spectrometry, LC — MS/MS )
7 BURORT 5 3% T 5 HK JT (gas: chromatography —
mass spectrometry, GC — MS/MS) 311 | 3 6 7 1 [ iif
AR HE AT 2R O AR B s R S i i)
B BE R FBREGE . AR TP
R At ROBAR 5T 1% K T (ultra — high performance
liquid chromatography — mass spectrometry, UHPLC -
MS/MS ) I E AL PR R .l T A M
PRSI R 2 R A JBE M N, 5 I T M S I 24 ¥k B A
R 2548 12

wR R E5HE
1 #F#
Ak A L AR R K Ok, A 48

1 ¢/2 mg 5 AFG06, HA ) —~ )L 7 7 —=#l
AR AR B B 50 mg, BN 95.47%
KIEH 0. 9547, 4it*5:24 - 07 - 1803, It { TRINFEHT
IR A B2 7] (SINCO PHARMACHEM ) ;8 28 %% —

dd (NAR) , B - B3 2. 5 mg, &8y 100. 00% , [F] {32
F AN 98.60% k5 :1127 - RE - 0102, [
SRS I A PR 7] ( CATO Research Chemicals Inc)

88 LC - 30AD sl AH AL, H A B HHY
#e A B2 777 f s Triple QuadTM 6500 + [l R 4,
£ SCIEX 7% 7 7 s ACQUITY UPLC BEH C,
(2.1 mm x 50.0 mm, 1.7 pwm) {& 3% 4, 3¢ E K 45 i
(Waters ) 23 H] 7™ it o
2 ZEFREF

AT AR EE 2 B B & B2 B 25 90 i R ik 56 16
PR 53 23 W ik iE o (/e #EHE 5 : YBE2024006 ) . =5 i
HEFREA AL 12 FIERA S8 2 lE , Kbl
I ALHIBYET B, 200 S ], 4F1(30.58 £6.16) %7, &
E(160.33 £9.43) cm , {ARE (58. 75 +8. 18 ) ke, (& fFi &
$5%(body mass index, BMI) 2 (22.84 +2.45)kg + m ™~
BT AHATD M 10 6, %2 Fl. F %
(30.83+6.44) %, B = (168.92 +6.92) cm, (K
(63.91 £10.07) kg, BMI 4 (22.83 £2.23) kg * m’,
T 521 R4 B A Tl i

NiEiRAE DAERRTE 18 ~60 J&% (& i1 5H1H )
P EERE S 55, AR QB R E =50 kg,
L VEARTE =45 kg, BMI #F 18.5 ~28.0 kg » m > 22 [d],
AL I FHE ; OB ST HT XS B T2 N 245 2 A8 K v fig o B
AN BLSONE T M 3640, I 4 2 J0 R TR 2 45 @ Be L i
FESF AT I 25 TR

HEBRARAE  (DXSAS it B AT Ao —Fh ARl 5, B
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IR SO R R QO L RSN
SYBRGE MG R G MBI E R G R G
JIE HFIE 5 36 T R 4 AR s S ) A
BRAE S, HLZ BI04 HIWT R 58 A I R 3 5 B
2 RN R F BUEZAE O IRE RT3 s OFF
o5 R PR E A 2 WA B Y 2 S 5 S T IE
Xt 2 AR 25 4 L il R 3 5 (S R A I TG A K
AR AL A ZE v S5 2 i M R 2ROk} 5 © 0 1 B
ARG B S5 5 A A i HLA I R U
3 NHEBHBEHARE

W L (BEML  F L SR AR 25 245 F
o ZEEWS5HE THLNH 2 RAFEWEE, H—
RE A FEMRZIHT 24 h JORAE ~24 h i Ff
& AR E R . A EIAEE 10 h DL B G
MRE EAEZS BARAET , 240 mL 7K 3% s 55 i 741
2g(EHH4mg BRE), BRARSS5ETHAN
2 RAEMELE, 58— K8 KA & B, 76 IR 25 i
24 h 0 h }% 30 min B} UG58 —dF & g A LA
I HAE 30 min NHERSE, #EE SRR FTESE 10 h DL
b TERFSE Y H G R 24 30 min G —dE R g g s
i A I HAE 30 min NHEESERE, FEHF IR H#E S
30 min( = 1 min) B, R 240 mL 7K 3 IR 356 ) 51
2g(&H 4 mg fRIBEE). 40l F IR 2510 24.00,
12.00.0.00 h & 2455 0.08.0.17.0.25.0. 33 .,0. 42,
0.50.0.67.0.83.1.00.1.33 .1.67.2.00.2.50.3.00,
3.50.4.00.5.00.6.00 8.00.10. 00 h, 33} 23 43R
SUCOREF KN 2 4 mL B TR BPUEER A
SR AE T BT VKA , SRAE MY MLAR TR 21 )5 B 20 B F 7KK
B IET 1 h LG, B, (R AT - 80 CvkA
H A EE
4 WEHE

it &M @M ACQUITY UPLC BEH C,
(2.1 mm x50.0 mm,1.7 wm) ; FshAHA 0. 05 mM §i,
b (A) - 5 (B), B EEPEHE:0.00 ~ 1.00 min,
75% ~ 45% A;1.00 ~ 1.20 min, 45% ~ 5% A;
1.20 ~2.00 min,5% A;2.00 ~2.01 min,5% ~75%
A;2.01 ~3.00 min,75% A;Ji# 0.4 mL » min~', #E
TBEE R 40 °C R BE R 10 L, RAERTE] A 3 min,,

B & RAE T W% B T 1hi (electrospray-
ionization , ESI) , 1F & ¥ ; 25 5 Ha 2 4 000V
MEE :500 °C ;250K 379 kPa; i ol 414 kPa;
SATAUAR Ty 241 kPas H4 J7 XXk 22 B Ry W5 R R
FLOMBE - d4 LAERES R 50 .50 Vs RifERE RS
Bk 17.23 eV R fL & e B K, BT R K

m/z233.0—174.0, N5 (BB ZE - d) B F X H m/z
237.2-178.2,

FRAEMZ TIERBCH HBORB R ME R, &
W IE B U 38 J5 , 65 25 o B — 8 A RR P s i O 4%
51, 1. 00 mg « mL ™" X R S . A 50% H
Mty Hs B R, 8 B ARSI I g 1.00,2.00,8.00,
32.00,120. 00 480. 00 ,800. 00 .1 000. 00 ng - mL ™" iy
FIbREM 2 TR

FR¥E TAERBCH] R B 2300 IR o, 2848 OE
PRF T35, HG % o B — e A FR s A O R4 50, 1l
A% 1.00 mg - mL~" X IR SR BB A . LA 50% R
MR, o & A B A% 1. 00, 1. 50 ,30. 00 ,300. 00
750. 00 .3 000. 00 ng + mL ™" {54 TAEW -

MR TERES THEMBER - dd XTIR\ER
IEFEFHrRG BT R I B R AT
P51, HK 1,00 mg - mL™ ARE A, Lh 50% F R
RRREH 2 A BRI 1 1 10. 00 ng - mL™" i Py A5 T
YRR

ERinEMEAERES 55 H 10 L X ik
FEMIPRAERT R AW, 1T 190 L 25 [ AR o it 7 B
% 50.00, 100.00, 400.00, 1 600.00, 6 000.00
20 000. 00 .40 000. 00,50 000. 00 pg - mL ™" [ 3L T br:
HER I

Bf=tE B & o i BOR B Y T 4R AR )
20 pL, FIZS (5L 380 L i f i B % 50. 00,75. 00
1 500. 00,15 000. 00 37 500. 00,150 000. 00 pg - mL ™" [ i

PERE IR
Mm3REEmRBEE A HTATRETR S 23 min,

WM AFEAS 5O pL, IMAE 96 FLAR HAHR 3 B o 45
FESL A FR LA 50 L, 5235105 3 min, &
FER A S 200 WL 3EAT 8 HUT0E, R G iR S
5 min, F5 C&HTLLS5 950 r + min ™' Z.> 10 min,
BCEVEW 100 WL B 55— 96 fLAkHr, & FE S p i A
100 pL 27K, B, i HEIR 2 2 /0 3 min, B 10 pL
YERE . JEF UHPLC — MS/MS 4},
5 AEEER

R X6 MAFDRRER S I 1 Fhas
PR 1 s o U I B T 1 LA A o R
BRI T . s H g 5 e R
(lower limit of quantification, LLOQ ) #£ i Fp %) 155 1] 4
AN BRI EARBEAT X L, 5 58 IR L& e =5 A IR
HRSAAE T, TP T A /N TR 4 LLOQ T
TR 20% /N T NFRIETH R 5% o 73 50, 25 3 13
Y5 AR AT BEAFAEAR B TR, 404 6 > RS fr
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iy € /= _EFR (upper limit of quantification, ULOQ —
only ) FE ity , 5 2 I 16 AR B9 T4, ULOQ — only
FESLTE N AR PR B I T4 , 1 I8 05 T AR 24 {80 B AN i ok
A& NFRPIRE i (samples spiked with internal standard
only, IS —only) H N BRI T AP BB 1Y 5% o il 3 4y
Br 6 ANES IS — only A E SN BRI RN B T4
IS — only A iy HAF I ) 1 40 06 TR0 AR P4 17 AN s 5 A
R LLOQ K V- T ALY 20%

WREMEEEETR 20010 WL XN FRiE
I AR IS E IS 190 WL Fioke, 120, IC il A
= HE W S 50.00, 100. 00, 400. 00, 1 600. 00
6 000. 00,24 000. 00 .40 000. 00,50 000. 00 pg - mL ™" (¥
B il £k i R A, A1 R BB BT 4% FE i (low quality
control sample, LQC) | Fif FF Fi 5 £ i ( middle quality
control sample, MQC) 1 MQC2 | & ¥¢ & it 42 #£ 5 (high
quality control sample, HQC ) & & 43 %l & 50.00,
1 500. 00,15 000. 00,150 000. 00 pg - mL ™" M RE
BEhil” B4 0 R g A, IR (x) WAL AR , DR R
2R A A 0 T AR B () DA 90 A B AT AR [T 1
(BUCERBON 1/X) o BEIEARFE 8150 14 e 2 107 35 1
AMER £15% ,LLOQ L FEFRRE I +20% .

BEESERE BB EZRM LLOQ, LOQ,
MQC1 MQC2 H1 HQC 5 /> i 7t ¥k & ) BT F5E4 i , #%
“IMIEAE AR BCH” O AR, BB 6 NREAS, I E
3 ALY, AR A J A i) BEA T B v it 2k
SRR S P AR DN P 0 B, TS A e TR R %
(relative standard deviation, RSD) F1#E# & ( relative
error, RE), #t N F#L [ 1) RE% K RSD% 3% Jij
< £15% (LLOQ Ji; <20% ) .

EligZz A LOQC MQC HQC SR i 45 6 1) Al
Z 18 AN & bR 5 DI ) Y RS R — [A] £
IR, FEARIBUS 25 R St oI AR I 49 15 P s f Gk
JE 5 LQC MQC \HQC A f AH[R] o s 285 Hij b BRAT: i
IR Gt i Ak ERE i P A 0 40 A0 DN AR Ay e T AR R A T
FeBHH A I3

BRI A S [F i 2 2 58y kAT
PSSR . F 5T A — N R 6 By AR IR 25
FHALAE 3 0 BC i LQC \HQC JRHkE 2% 18 iy (RN
JEA A SR TRC ] 3 1) , SE DR BE 5 Bk
{HAE M 2Z N ANAB T +15% , 2% 57 2250 (coefficient of
variation, CV) W AN#B 1t 15% . Z2EF X N R H
6 A [m] R 5 1) 228 Wi A R JBUIS 14 25 1 5k o 70 3] A )
LQC HQC Br#Ett it & 6 1y (MR BEKF- e
L EC A 1A ), JF EC ] LQC . HQC & 75 i K il 4%

6 iy o XoF LI RE i 5 Sl 18] 1) N AR I — b 35 o
SN PR T PR FFORRONE o 6 3 A [ e P53 1153 i 7Y
B — AR JE T R A8 5 RN AN 3T 15%

A SEEM  7E2 ALK A 2%
I 4 00 (I AZT 40 e e 24 i 4 i 28 2% (R AR L) | IF
TR D0 49 T 1) ARG oy e J3E 45 0 ot , 1 Wk i1
ATHCH 6 3o AV I 0L T 1) %) JoT 42 A o 5 3 R I
SO Ao b o 2 RN BT PR AE A LBk 5. R I
W[ s i3 Fom A /K% B 7 LI SR (Co ~24)
e R 1% Aig 7 L A% v g I T A e o & iz 3 3o 28 /0
1 ANHEUR A e B L3 3 S AEARR | v T 2 A o ok B DR 3T
Ay B BE A THCHI 6 1o K v B I 2% T ok ) S 42
A T 55 R 5 B T ) P o o a2 RO A LA
K 58, K. = vk B RE S 1Y) ST 2 o B R A 25 L AE
+15% P, [al— Wk B A8 S R BV A T 15%

et AR R (75.00 37 500.00 pg - mL ™)
FEHERE AR =R 6 (10 ~ 30 °C) JifE 28 h, FE 5Lk
PJE 5 CHUE 122 h, -20 CH180 CHHHARAL S K,
—20 CHKM K —80 CHINBRIRAE 41 d & TRt
6 ZitF4E

Fi WinNonlin 8.3 Xf 25 s J1 2% & % C,.,
(AC,..) \AUC,_, (AAUC,_,) fil AUC,_, (AAUC,_, )
AR B NS R AR VS

# X

1 FiEZEGN

TEYE MERMANIRERER - dd 19 0R E iE
53924 0. 94 F1 0. 93 min, %5 [ 1L 3% H A PR 4 5
XPREI ) AR 00 T T, AR SRR BT
LA ILE 1,

REMZESEE TR WMEREMEMLRE I
Ty =2.00x +1.12 x 107 (7 =0.999 4) 1F
50.00 ~50 000.00 pg » mL "2k R IT, R TFRRK
50.00 pg - mL™", A7 LL I E 6 Uk, E# R
102.01% ,RSD #1.07% .,

BEESEMRME WMEBREWS MREHEAE
(LLOQ, LQC . MQC1 ,MQC2 ,HQC) it Py F 4tk [a] RSD
PUNT <5.77% ,ERGBEAE 92. 11% ~102. 01% ZJd] ,
GRNEL L,

ElER  HREE AR s = A T B T
B B B[ 2 4 B O 103.35% | 113.75%
131.21% ,3 A~ g & W B r 45 AF i 28 = RAC
12. 13% ;18 AEEHUG FTH A i P AR 25 45 3 [ i %
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H112.95% 25+ R BN 4. 86% s HIFF 5 2K R
IR [l e ARG 3 — o

11

e S ==
04 08 12 1.6 20 24 28 04 08 12 16 20 24 28
1/ min / min

0.99

04 08 12 1.6 20 24 28 08 12 16 20 24 28
1/ min 1/ min

0.99
el e . [

T T T T T T T T T T T T
04 08 12 16 20 24 28 04 08 12 16 20 24 28

—

¥

=k,
=

-

o
<]
~

o

.

o A

=3

1/ min ¢/ min
b 0.94 0.93
‘/\!VLL T T ;L(
0 04 08 12 16 20 24 28 0 04 08 12 16 20 24 28

7/ min 1/ min

1 NS P R AR K — dd (AR ) il P 3%
Figure 1  Typical chromatograms of melatonin and melatonin —
d4 (internal standard) in heparin sodium human plasma

A :Double blank ; B Only internal standard blanks;C: Lower limit of quanti-
fication(50 pg + mL™') for melatonin in plasma and internal standard;
D.Plasma sample collected from a healthy volunteer after oral administration
internal standard ); T :

of melatonin ( spiked with Melatonin;

II : Melatonin — d4.

R RRRERTE ML 08 B B AN A L

Table 1 The precision and accuracy of melatonin in human plasma

BERYE  HE A AR R E S
PGS Wk B W 2Z AE - 10.40% ~ - 3.60% .
-10.61% ~ -5.17% =z [a], 4 % & ¥ 1
0.79% ~3.66% 1.21% ~ 2.29% Z [a, % % )5 i
AR VR EE N PR IE A R T AR R R B
1.03% 2. 88% , FRHHIE RN JCREM o

YR VRS RS 01 g VAN (1B 9 Gl SR (AR =873
BT YA HER BE A 25 53 ) R - 8.01% | —9.02% , A% 5¢
FREOI N 1.55% 1. 05% ; i N A A | e vk i
PIHER B 2E e - T7.03% . —4.39% 5 R F
BN R 3.21% 1. 46% , IFFEER,

REM FLRFHT, BRI RN
75.00.37 500.00 pg - mL ™", #f 5 1 v 50 5 fR 22 76
~8.11% ~13.45%  [8] ,RSD ¥y ANt 5.32% . 3
WIS R IR GRS TE LR S T R PEEAT o
2 HR|HFEER

ZIRBENAFER W56 5 57 K530 i,
AL 12 filfgEREZIE (B 7 #,%5 B . Irfisz
RE BRI 25 BAE R ] a6 2 5 #iR
BUREA A TR O o 8 Je i g L i 1 191 52 130 3],
AL 12 filfdRe sz (55 10 i, Zc 2 1)) o PR A 52
KE B BRI 25 BAER I R S 5 #H iR 1
SUREAR V% 1 00 o 25 M8 OB I T AT 52 i A
E oA I ac oy i T ST Ao AR o375 3

HRIAZE XN TAHRI IR E, A2
A B TB) A A H R D 2R I 2 e 0 e A
YRR 40 B A TE i I 24 vk FE A S A IE S I 24 vk BE
SIANTEA S 5EMARE 1= S8 AL R
BRRL(2 ¢ & 4 mg B R) MR 5125t
M L 2, M R 2B #2503 2,

12 e RS2 38 25 I8 AR I 11 R L 35 il B 25
FI(2 g 4 mg BRIEER) FIBRAS I J5 74 P4 5 rh iR R
R BRI (1) 43924 (0.78 £0.16) Fl
(1.06 £0.34) h; AUC, _,,.. 53514 (22 092.46 =7 370.20)

Intra — day(n =6)

Intra — day(n =18) Accuracy (% )

Concentration
4 Measured RSD Measured RSD Measured RSD
(pg-mL™") B
(pg-mL™" zx5) (%) -mL™ ! xxs) (% ) (% ,x +5) (%)
50 51.00 £0. 54 1. 06 48.07 £2.54 5.28 102.01 1. 09 1.07
75 71.79 £0. 88 1.23 72.17 £1.92 2. 66 95.72 £1.17 1.22
1 500 1 463.67 £21.02 1.44 1 482. 44 +24.45 1. 65 97.58 £1.40 1.43
15 000 14 430. 00 +143. 81 1.00 14 872.22 +607. 86 4.09 96.20 +0. 96 1.00
37 500 34 541. 67 £384. 63 1. 11 36 340. 56 +2 095. 69 5.77 92.11 £1.03 1.12

RSD : Relative standard deviation.
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F1(21 293.29 +9 497.20)h - pg - mL™",C,_ 435N
(29 759.26 + 13 539.30) F1 (10 964. 62 +5 355.90)
o aEad 12 B AR 2R B 2= S K
R, IRAAH A R RS, BIE W C,, 2RSS
JE 50% H AUC BeA—Z, U] & 9 mT fE 52 i 4k R
RN AT R A

pg * mL

40 000 —o—Fasting —e—Postprandial

35000+
30000+
25000+

20 000+

ClpgmL"

15000+

10 000

t/h
SRR AZ I IR L AR R R POk
i i) p £k

Average blood concentration — time curve of oral chil-

B2 =EEREER
(2 g, FHEARE 4 mg) Pl 25 -
Figure 2
dren’ s melatonin granules(2 g, containing 4 mg of melatonin) in

healthy subjects under fasting and postprandial conditions

R2 12 Fi RS2 H H IR LR R WO (2 g, SRR
4 mg) Jo AN AR ISR R AN NS H (v £5,n=12)
Table 2 Fasting and postprandial melatonin pharmacokinetic

parameters in 12 healthy subjects after oral administration of

melatoningranules(2 g, containing melatonin 4 mg)

Melatonin( Mean + SD)
Parameter
Fasting Postprandial
Toue (h) 0.25 (0.08 -0.42)  0.17 (0.08 -2.50)

29 759.26 +13 539.30 10 964.52 +5 355.90
22092.46 +7 370.20 21 293.29 +9 497.20
22 188.22 +7 371.20 21 449.91 +9 509. 69

Corox (pg - mL™")
AUCy_j, (h - pg - mL™")
AUCq_jpe(h - pg + mL™")

11, (h) 0.78 £0.16 1.06 £0.34
CL,p(L-h™") 0.20 +0.07 0.26 +0.21
it i

R SRR IORE 28 ik 5 A2 N b A A R o
E?-% b T 2K O A P R W B, SR T vk
A ARG E B BRI E A S S . R E AR R
Arf il MR U5 9k O LC - MS/MS 3P
GC — MS/MS¥E"® | i Ab B 5 11 foff FH 42 2% 1) 980 90 4 B
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