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Abstract The plasna concentration of melatonin in rabbits aremeasured by GCM Swith selected ion (m/z
173) and caffeine(m /z 194) as internal standard to detem ine the pham acokinetic of melatonin  The con-
centrtion-time profile of melatonin is abtained after melatonin 30mg- kg " administered for a wo-compart-
ment open model in rabbits The phamacokinetic paranetersare ti= Q 31 h, ti2= 8 58 h, tix.= Q 34
h, Tma= Q 63+ Q 47 h, Cmax= 322 23+ 255 40 ng/mL, K== Q 81 h !, Kzu=2 80h *, Kwn=2 10h %,
AUC= 697 49(ng/mL) * h,CL ()= Q 097+ Q 054(mg/kg) /h(ng/mL). Themethod is stable, sensitive
and accurate It is a useful method for the detem ination of phamacokinetics of melatonin w hich is mpor-
tant for clinic
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At present, the wide-use hypnotics are

consistent to endocrine systam, and it has rela-

benzadiazepine, for exanple diazepan and its
derivatives, to play an mportant role in clinic
How ever, reseaches about it show that benzo-
diazepine have long half-life, they would accu-
mulate in bodies Chronic inomnia patients
would have physical dependence on the drug,
and a characteristic syndromew ill happen, for
example rebound insomnia and residual seque-
lae if inoomnia patients stop benzodiazepine ad-
ministration after a long-term treatment So a
nev, effective, low side-effect hypnotics is
needed in clinic now.

M elatonin is an indorne hormone secreted
by the human pineal gland, it is thought to be
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tion with endocrine activities, it regulates the
functions of mmune systam, nervous systam,
digestive systemn, cardiovascular system, re
productive system. It has hypnotic secative

role, strengthens mmunity functions, resists
decrepit, controls tumor, et al
M elatonin’s light-dark regulation is ac-

cording to human sleep-w ake cycle, many stud-
ies show melatonin has effective hypnotic func-
tion, and it is an endogenious substance, L it
is hopeful to be a nav, effective sleep-promot-
ing agent In this study, we studied the phar-
maook inetics of melatonin in rabbits
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1 MATERIALSAND M ETHODS
1.1 Drugsand Cheamicals

M elatonin was synthesised in our lab
M elatonin standard w as purchased from SIG-
MA, Chanical Co
1.2 Anmalsand Exper ments

4male rabbits, wieghtedmor than 2 5kg,
w ere provided by animal center of AMM S

The dosewas 30 mg/kg, rabbits adm inis-
tered 8 mL physiological saline ocontaining
melatonin, blood samplesw ere got after admin-
istration @ 25 50 Q 75 1 0125150 1
752025303545607590105
14 5 17 0 19 5 23 5 h from rabbits ears
1.3 Sample Preparation

Plasna 1 mL wasmixed w ith caffeine 40
L Q 25 ng/mL (an internal standard), a drop
of @ 1mol- L *N&H olution The sample
w as extractedw ith 5mL CH:Cl. two times and
vortexed A fter centrifuged, the organic phase
w as evgporated to dryness under a stream of ni-
trogen at 37 . The residuesw ere dislved in
40 il methanol Solution 4 (L was injected for
analysis
1.4 GCM SAnalysis

The GCM S systan oonsisted of an
HP5890A Gas chromatography, an PH5970B
M ass SelectiveD etector (M ). A cross linked
capillary column (OV -1, 25mx Q 2mmx Q 33
mm )w as connected to the ion source The data
systen wasaHPM 3 Chan station controller.
The injector and GCM S interface tanperatures
and 280 , regectively.
Helium was used as carrier gas at the flow rate
15mL - min % Qualtitative method w asmade
in pulse-glit mode and quantitative method

were set at 260

was made in pulse-glitless mode The oven
tenperaturew as held to start at 150 , then
increased to 250 at 8
gectrum peaks 173 and 194 w ere detected as
selective ion of melatonin and internal standard

permin Themass

caffeine M elatonin was qualified by selective
ion monitoring mode (SM ) in GCMS The
Selective lon quantified method w as set as 194

(35 8 8min), 173(8 8 15 5min) and 194
(15 5 20min).
1.5 Validation Study

Themelatonin w as quanltified by the peak
height ratio using a calibratoin curve The ac-
curacy and precision of assay w ere tested The
low er limit of detection Q 5 ng/uL w as defined
as a signal-to-noise ratio of 3 1
1.6 PharmacokineticsAnaysis

The phamacokinetic paranetersw ere ob-
tained by progran 3P97. The linear regression
of the resultswasmade by M icrosoft Excel

2 RESULTS
2.1 GCMS

N o endogenous components interferedw ith
the analysis Retentive time of M elatonin and
caffeinewere 14 54 and 8 08 min, regective-
ly, which were obstained from melatonin’s to-
tal ions GCM S figure (Fig 1). Themass Pe-
tra of melatonin had base peak atm/z 173, the
mass etra of caffeine had base peak at m/z
194 (Fig 2).
plasnaw ere quantitafied by base peak ratio of
melatonin at 173 to caffeine at 194

Concentration of melatonin in

2.2 Calibration Curve

The peak height ratio of melatonin and in-
ternal standard caffeine w ere linear over 10
400 ng/mL w eighted linear regressionw as used
in constructing the calibration curves calibra-
tion equation is Y= Q 05820+ Q 6067X, r=
Q 9994 (n= 5).
2.3 Validation Test

The average recovery of melatonin ranged
from 74 04% to 94 4%. Coefficients of both
intrarand  inter-day variations (CV ) were
6 55% and 14 5%, regectively. The detec-
tion lmitwas Q 5 ng/iL.
2.4 ApplicationsOf TheM ethod

Themethod w as applied to study phama-
cokinetic of melatonin in rabbits The data and
curve of ooncentration-time were shown in
Table 1and Fig 3; the phamacokinitic param-
eters of melatonin were shown in Table 2, re-
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gectively.

Table 1 The concenration of M elaton in

Table 2 Pharmacok inetic parameter s
of M elatonin in rabbitsafter oral
adm inistration of M elaton in (n= 4 rabbit9

in rabbits(n= 4) Paraneters U nits Calue(Xx D)
Time(h) Concentration (ng/mL ) Cmax ng/mL 322 23+ 255 40
Q 25 98 51+ 116 58 Tmax h Q 63+ Q 47
as 121 87+ 31 48 t1/a h Q 31+ Q 29
ars 166 84+ 63 92 ti/2p h 8 58+ 12 15
10 113 52+ 95 36
15 41 88+ 16 09 t1/2ka h Q 34+ Q 26
20 13 59+ 7. 98 K21 1/h 2 80x 4 57
25 8 70+ 2 63 K1o 1/h 2 10+ 2 43
30 1118+ 1 38 K12 1/h Q 81+ 1 50
45 11 87+ 6 04
60 M \b+ 5 W Ve (mg/kg) /(ng/mL) Q 077+ Q 061
90 9 43+ 4 31 AUC (ng/mL) *h 697 49+ 682 71
105 9 87+ 3 15 CL (9 (mg/kg) /h/(ng/mL)  Q 097+ Q 054
23 5 7 40+ 3 79
g 1.086 160 173
=
< 117
g 5.085 0 189 232
a 89 /
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Fig 1 Total ion chranatogram-mass spectranetry of M elaton in
and caffeine in plasna by GCM S
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Fig 2 Single ion chranatogram-mass spectrametry of M elaton in and

caffeine in plasna by GCM S
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Fig 3 The concentration-time curve of M elatonin in plasna in 4 rabbits
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3 DISCUSSION Golden hamster by High-performance L iquid
Chromatography with Eletrochamical D etection
Journal of Chromatogragphy B, 1996, 675: 152
156

[3] GoldnanM E, HannH, Erickson CK. Dtemina
tion of M elatonin by High-performance L iquid

M elatonin isa nev sleep-promoting agent
W e developed a sensitive and smplemethod by
GCAM S for phamacokinetic studies of mela-
tonin The sample preparation is simple

The aboption half-life (Tva), and time Chromatography w ith Electrochem ical D etection,

to peak (Tma) are very short(Q 31 h, Q 34 h, Journal of Chromatography, 1980, 190: 217
regectively); and the terminal half-life (T 12 220

isonly 8 58 h T he results show melatonin ab- [4] AlfredJd, M arkey SP. Analysisof ML T in Hu-
rbed and metabolized very rapidly and its ef- man Plasna by Gas Chromatographys N egative
fects disappeare very fast in rabbits Chanical L onizationM ass Spectrometry. Science,

1978, 201. 741 743
Elizabeth AL, Howard BM. Phamacokinetics of
M elatonin in Man: First Pass Hepatic
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M elatonin in the Pineal Gland of the Juvenile
(M elatonin)
1 2 3 2
(1. , 100039;
2. , 100039,
3. , 100037)
: M elatonin GCM S
SM ( ) , M elatonin

M elatonin 30mg- kg * ,M elatonin .
tiz= Q 31 h, tyz= 8 58 h, tyxa= Q 34 h, Tma= Q 63% Q 47 h, Cnax= 322 23+ 255 40 ng/mL, Kz
=08lh ' Ku=280h * Kw=2 10h ,AUC= 697 49(ng/mL) * h,CL (s)= Q 097+ Q 054(mg/
kg) /h/(ng/mL). , M elatonin
M elatonin ,



