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Abstract: T he p lasm a concen trat ion of m elaton in in rabb its are m easu red by GCöM S w ith selected ion (m öz

173) and caffeine (m öz 194) as in ternal standard to determ ine the pharm acok inet ic of m elaton in. T he con2
cen trt ion2t im e p rofile of m elaton in is ab tained after m elaton in 30 m g·kg- 1 adm in istered fo r a tw o2compart2
m ent open model in rabb its. T he pharm acok inet ic param eters are t1ö2Α= 0. 31 h, t1ö2Β= 8. 58 h, t1ö2Ka= 0. 34

h, Tm ax = 0. 63±0. 47 h, Cm ax = 322. 23±255. 40 ngömL , K12= 0. 81 h - 1, K21= 2. 80 h - 1, K10 = 2. 10 h - 1,

AU C= 697. 49 (ngömL ) 3 h, CL (s) = 0. 097±0. 054 (m gökg) öh (ngömL ). T he m ethod is stab le, sensit ive

and accu rate. It is a usefu l m ethod fo r the determ ination of pharm acok inet ics of m elaton in w h ich is impo r2
tan t fo r clin ic.
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　　A t p resen t, the w ide2u se hypno t ics are

benzadiazep ine, fo r exam p le d iazepam and its

deriva t ives, to p lay an im po rtan t ro le in clin ic.

How ever, reseaches abou t it show tha t benzo2
diazep ine have long half2life, they w ou ld accu2
m u la te in bodies. Ch ron ic in som n ia pa t ien ts

w ou ld have physica l dependence on the drug,

and a characterist ic syndrom e w ill happen, fo r

exam p le rebound in som n ia and residua l seque2
lae if in som n ia pa t ien ts stop benzodiazep ine ad2
m in ist ra t ion after a long2term trea tm en t. So a

new , effect ive, low side2effect hypno t ics is

needed in clin ic now.

M ela ton in is an indo rne ho rm one secreted

by the hum an p inea l g land, it is though t to be

con sisten t to endocrine system , and it has rela2
t ion w ith endocrine act ivit ies, it regu la tes the

funct ion s of imm une system , nervou s system ,

d igest ive system , card iovascu lar system , re2
p roduct ive system. It has hypno t ic seca t ive

ro le, st reng then s imm un ity funct ion s, resists

decrep it, con tro ls tum o r, et a l.

M ela ton in’s ligh t2dark regu la t ion is ac2
co rd ing to hum an sleep 2w ake cycle, m any stud2
ies show m ela ton in has effect ive hypno t ic func2
t ion, and it is an endogen iou s sub stance, so it

is hopefu l to be a new , effect ive sleep 2p rom o t2
ing agen t. In th is study, w e stud ied the phar2
m acok inet ics of m ela ton in in rabb its.
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1　M ATER IAL S AND M ETHOD S
111　D rugs and Chem ica ls

M ela ton in w as syn thesised in ou r lab.

M ela ton in standard w as pu rchased from S IG2
M A , Chem ica l Co.

112　An ima ls and Exper im en ts

4 m ale rabb its, w iegh ted m o r than 2. 5 kg,

w ere p rovided by an im al cen ter of AMM S.

T he do se w as 30 m gökg, rabb its adm in is2
tered 8 mL physio log ica l sa line con ta in ing

m ela ton in, b lood sam p les w ere go t after adm in2
ist ra t ion 0. 25、0. 50、0. 75、1. 0、1. 25、1. 50、1.

75、2. 0、2. 5、3. 0、3. 5、4. 5、6. 0、7. 5、9. 0、10. 5、

14. 5、17. 0、19. 5、23. 5 h from rabb its ears.

113　Sam ple Prepara tion

P lasm a 1 mL w as m ixed w ith caffeine 40

ΛL 0. 25 ngömL (an in terna l standard) , a drop

of 0. 1 m o l·L - 1 N aOH so lu t ion. T he sam p le

w as ex tracted w ith 5 mL CH 2C l2 tw o t im es and

vo rtexed. A fter cen trifuged, the o rgan ic phase

w as evapo ra ted to dryness under a st ream of n i2
t rogen at 37 ℃. T he residues w ere d isso lved in

40 ΛL m ethano l. So lu t ion 4 ΛL w as in jected fo r

ana lysis.

114　GC-M S Ana lysis

T he GC2M S system con sisted of an

H P5890A Gas ch rom atography, an PH 5970B

M ass Select ive D etecto r (M SD ). A cro ss2linked

cap illa ry co lum n (OV 21, 25 m ×0. 2 mm ×0. 33

mm )w as connected to the ion sou rce. T he data

system w as a H P M SD Chem sta t ion con tro ller.

T he in jecto r and GC2M S in terface tem pera tu res

w ere set a t 260 ℃ and 280 ℃, respect ively.

H elium w as u sed as carrier gas a t the flow ra te

15 mL ·m in - 1. Q ualt ita t ive m ethod w as m ade

in pu lse2sp lit m ode and quan t ita t ive m ethod

w as m ade in pu lse2sp lit less m ode. T he oven

tem pera tu re w as held to sta rt a t 150 ℃, then

increased to 250 ℃ a t 8 ℃ per m in. T he m ass

spectrum peak s 173 and 194 w ere detected as

select ive ion of m ela ton in and in terna l standard

caffeine. M ela ton in w as qualif ied by select ive

ion m on ito ring m ode (S IM ) in GC2M S. T he

Select ive Ion quan t if ied m ethod w as set as 194

(3. 5～ 8. 8 m in) , 173 (8. 8～ 15. 5 m in) and 194

(15. 5～ 20 m in).

115　Va l ida tion Study

T he m ela ton in w as quan lt if ied by the peak

heigh t ra t io u sing a ca lib ra to in cu rve. T he ac2
cu racy and p recision of assay w ere tested. T he

low er lim it of detect ion 0. 5 ngöΛL w as defined

as a signa l2to2no ise ra t io of 3∶1.

116　Pharmacok inetics Anaysis

T he pharm acok inet ic param eters w ere ob2
ta ined by p rogram 3P97. T he linear regression

of the resu lts w as m ade by M icro soft Excel.

2　RESUL TS
211　GC-M S

N o endogenou s com ponen ts in terfered w ith

the ana lysis. R eten t ive t im e of M ela ton in and

caffeine w ere 14. 54 and 8. 08 m in, respect ive2
ly, w h ich w ere ob sta ined from m ela ton in’s to2
ta l ion s GC2M S figu re (F ig. 1). T he m ass spe2
t ra of m ela ton in had base peak at m öz 173, the

m ass spetra of caffeine had base peak at m öz

194 ( F ig. 2 ). Concen tra t ion of m ela ton in in

p lasm a w ere quan t itaf ied by base peak ra t io of

m ela ton in a t 173 to caffeine a t 194.

212　Ca l ibra tion Curve

T he peak heigh t ra t io of m ela ton in and in2
terna l standard caffeine w ere linear over 10～

400 ngömL w eigh ted linear regression w as u sed

in con struct ing the ca lib ra t ion cu rves. ca lib ra2
t ion equat ion is Y = 0. 05820 + 0. 6067X, r =

0. 9994 (n= 5).

213　Va l ida tion Test

T he average recovery of m ela ton in ranged

from 74. 04% to 94. 4%. Coefficien ts of bo th

in tra2and in ter2day varia t ion s ( CV ) w ere

6. 55% and 14. 5% , respect ively. T he detec2
t ion lim it w as 0. 5 ngöΛL.

214　Appl ica tion s Of The M ethod

T he m ethod w as app lied to study pharm a2
cok inet ic of m ela ton in in rabb its. T he data and

cu rve of concen tra t ion2t im e w ere show n in

T ab le. 1 and F ig. 3; the pharm acok in it ic param 2
eters of m ela ton in w ere show n in T ab le. 2, re2
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spect ively.

Table. 1　The concenra tion of M ela ton in

in rabbits(n= 4)

T im e (h) Concentration (ngömL )

0. 25 98. 51±116. 58

0. 5 121. 87±31. 48

0. 75 166. 84±63. 92

1. 0 113. 52±95. 36

1. 5 41. 88±16. 09

2. 0 13. 59±7. 98

2. 5 8. 70±2. 63

3. 0 11. 18±1. 38

4. 5 11. 87±6. 04

6. 0 11. 42±5. 47

9. 0 9. 43±4. 31

1. 05 9. 87±3. 15

23. 5 7. 40±3. 79

Table 2　Pharmacok inetic param eters

of M ela ton in in rabbits af ter ora l

adm in istra tion of M ela ton in (n= 4 rabbits)

Param eters U nits Calue (X±SD )

Cm ax ngömL 322. 23±255. 40

Tm ax h 0. 63±0. 47

t1ö2Α h 0. 31±0. 29

t1ö2Β h 8. 58±12. 15

t1ö2Ka h 0. 34±0. 26

K21 1öh 2. 80±4. 57

K10 1öh 2. 10±2. 43

K12 1öh 0. 81±1. 50

V c (m gökg) ö(ngömL ) 0. 077±0. 061

AU C (ngömL ) 3 h 697. 49±682. 71

CL (s) (m gökg) öhö(ngömL ) 0. 097±0. 054

F ig. 1　Tota l ion chromatogram -mass spectrom etry of M ela ton in

and caffe ine in plasma by GCöM S
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F ig. 2　Single ion chromatogram -mass spectrom etry of M ela ton in and

caffe ine in plasma by GCöM S

F ig. 3　The concen tra tion- tim e curve of M ela ton in in plasma in 4 rabbits
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3　D ISCUSSION
M ela ton in is a new sleep 2p rom o ting agen t.

W e developed a sen sit ive and sim p le m ethod by

GCöM S fo r pharm acok inet ic stud ies of m ela2
ton in. T he sam p le p repara t ion is sim p le.

T he ab so rp t ion half2life (T 1ö2Α) , and t im e

to peak (Tm ax) a re very sho rt (0. 31 h, 0. 34 h,

respect ively) ; and the term ina l ha lf2life (T 1ö2Β)

is on ly 8. 58 h. T he resu lts show m ela ton in ab2
so rbed and m etabo lized very rap id ly and its ef2
fects d isappeare very fast in rabb its.
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新型睡眠促进剂褪黑激素 (M ela ton in)的药代动力学研究
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摘要: 测定新型睡眠促进剂M ela ton in 的药代动力学参数的方法是以咖啡因为内标、以 GCöM S 的

S IM (选择性离子监测)为检测手段, 定量测定家兔体内M ela ton in 的含量及药代动力学参数。其结果

为家兔灌胃给予M ela ton in 30 m g·kg- 1后,M ela ton in 在家兔体内呈二室分布, 药代动力学参数为

t1ö2Α= 0. 31 h, t1ö2Β= 8. 58 h, t1ö2Ka= 0. 34 h, Tm ax = 0. 63±0. 47 h, Cm ax = 322. 23±255. 40 ngömL , K12

= 0. 81 h - 1, K 21= 2. 80 h - 1, K10= 2. 10 h - 1,AU C= 697. 49 (ngömL ) 3 h, CL (s) = 0. 097±0. 054 (m gö

kg) öhö(ngömL ). 这种测量方法灵敏度高、特异性强、准确性好, 为测定M ela ton in 药代动力学参数提

供了有效实用的分析方法。M ela ton in 在家兔体内分布及消除都很快, 不会在体内蓄积。

关键词: 褪黑激素; 药代动力学; 气相色谱2质谱; 选择性离子监测模式
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