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士45 nmol·L 增 加到621士121 nmol·L ． 

结论；MK一4471~血小板变形与其ECa“]，释放 

有关．MK一447增强 凝血酶的血 小板聚 集和 

ATP释放 ．MK一447的这一作用可能于[ca ]． 

的协同作用有关 

关-调 ．血d _板_譬_集 二 酸腺苷；钙； 
粤 ；M～K-
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Chronopharmacokinetics of valproic acid following constant—rate 

administration in mice and influence of feeding schedule 

SONG Jian—Guo。，OHDO Shigehiro，OGAWA Nobuya 

(Department of Pharmacology．Ehime University School of Medicine·Ehime 791一O2’Japan) 

AIM ! T0 study the circadian rhythm in phar— 

macokinetics 0i valproic acid(VA)and infiu— 

ence of feeding schedule on the rhythin． 

M ETHODS： Sodium valproate was adminis— 

tered by osmotic minipump technique (1_062 

mg·h )and iv(50 mg·kg )to IcR mice fed 

under ad lib or time．．restricted schedules to de — 

termine the time—dependent changes of VA ki— 

netics． RESULTS： Plasma VA concentra— 

tion and c[earance at steady．．state showed cir．． 

cadian rhythms (P< 0．01)．Time—restricted 

feeding influenced the rhythm of VA kinetics． 

acrophases of rhythms shifted approximately 

1 2 h． c0NCLUSIoN： Timing of dosing is 

important for VA kinetics and feeding sched～ 

ule is one o}synchronizers in VA kinetics． 

KEY WORDS valproic acid， pharma— 

cokinetics， circadian rhythm ． drug adminis— 

tration schedule 

Valproic acid (VA ) is an antiepilepric 

drug． The toxicity， anticonvulsant actions 

and kinetics of VA showed circadian rhythm 
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changes in rodents． The circadian rhythm of 

plasma VA concentrations corresponded well 

to that of VA antic0nvulsant actions and relat— 

ed to the feeding condition“,23． The present 

work was to study the circadian rhythmicity of 

plasma VA concentration in mice following 

constant—-rate VA administration using osmot—- 

ic minipumps and to identify the role of feed— 

ing schedule on the circadian rhythm of kinet— 

ics 0fVA． 

M ATERIALS AND M ETHO10S 

lcRmice，t．6一wk old(3O．2士 2．8 )．were 

housed 10 per cage from 4 wk old in a seandardized 

Light dark c Ie of Light 0n 7：00— 19：00 at a roolrx 

temperature of 24士 l C and a humi．dity of 60士 lO％ 

with food(Oriental Yeast Co．Tokyo．Japan)and w[1一 

ter ad h'b or under a time—restricted feeding schedule 

(feed ing time：9：00一 l7：00)． 

In the study observing the circadian rhythm 【n 

plasma VA concentration at the steady—state．2 groups 

of 10 mice fed under 0 lib or time—restricted schedu Les 

were anesthetized with ether． A small incision was 

made in the bake of mice and 2 osmotic minipumps 

(Model 2001 with 25 mm in length．7 mill in diame— 

ter，Alzet Corp，USA)were implanted$11bcutaneous— 

ly into the pockets．The concentration of VA soluti0n 

used filling one pump was 600 g·L一 of sod ium vaI— 

proate(Vahrin，IMmipmx Pharmaeeutheal Co，Japan)． 
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Each Pump released VA jItto the subcutaiteous area jit 

a contirauous and coitstant rate (1．02 L·h_。)．Since 

vA．／sodium valproate ratio is 0．8677，VA release rate 

is 600 g·L一 × 0．8677× 1．02 pL ’h 。× 2 — 1062 Pg 

· h ． VA elimination half—life iIt rodents is shorter 

than 1 h 7 h after the pump implantatioit is the time 

enough to attamn a steady state plasma coitcentratloit- 

M ultiple ssmples (60 pI for each sample)were drawn 

from the experimental and control mice by orbital si— 

nu8 collection using micropipettes before and at 24， 

28，32，36，40，44 h after the pump implantation． 

Plasma VA clearaitce (Cf)at steady-state were calcu 

lateel as followiitg： 

a (L．kg ·h )= 1．062(ms·h )／wt(ks) 

×Cp (rag-L一‘) 

W t：body weight，Cp：plasma VA concentration． 

Forty mice fed under ad lib sclqedule ( 一 20)and 

time—restricted schedule ( 一 20)were u8eel t0 study 

the time course of plasma VA concentratioit．Ten mice 

per group V re injected sodium valproate (5O mg 

· k 一 ，iv)at 17：00 and 5：00．P1aslnrt VA concentra 

tionwas determined at 15，30，45，60，9Omin afteriv 

VA．Pharmacoklnetic parameters were calculated fol 

lowing one—compartment model ”．PlasmaV A concen- 

tration was analysed by homogeneous enzyme im 

munoassay technique (EM IT，Syva Co，USA)． The 

coefficient of variation for assay error is< 10 ． 

ANoVA and test啊ere used for the statistical 

analysis． The cosinor method was used to calculate 

me$of， amplitude and acrophase of circadfan． 

rh'cthmometry． 

RESULTS 

Circadlan rhythms of VA plasma coneen． 

tration and Cl There was circadian variation 

in plasma VA concentration at steady state af— 

ter minipump implanted into ad lib mice for 24 

h (P< 0．01，ANOVA)．The mean plasma VA 

concentrations were higher during the light 

phase than the dark phase with peak at 17：OO 

(55．1士 12．3 mg·L )and trough at 5：O0 

(25．6士6．0 mg-L )．There was also a circa— 

dian variation in Cf(P< 0．01)，which showed 

a mirror image with plasma VA concentration 

with the highest value at 5：00(1．316士 0．366 

L· 一‘·h ) and the lowest one at 17：00 

(0．597士 0．131 L·kg·h )．The best—fit sin— 

gle cosine curves of plasma VA concentration 

and C／were ，=35．8+ 13．9 COS(1 5。·h ·ti 

一 236。)and y．一1．O55+ 0．414 COS(15。·h_。·￡． 

一 47。)，respectively． 

Influence of time—restricted feeding on 

circadian rhythms of plas ma VA concentration 

and CI Time—restricted feeding schedule had 

a marked influence on circadian rhythm of VA 

kinetics．Plasma VA concentration was higher 

during the dark phase than that of the light 

phase(P< 0．01)with peak at 5：O0 (55．3 

士 18．4 mg·L )and trough at 17：O0 (25．1 

士 4．3 mg·L一 )． The rhythm of Cl was also 

shifted with peak at 17：0O (1．394士 0．263 L 

·kg ·h )andtrough at 5：00(O．712-t-0．266 

L·kgI1·h_。)．The best—fit single cosine 

curves of plasma VA concentration and C／ 

weYe y．= 38．0士 15．1 COS (1 5。·h ·tl一45。) 

and Y，一 1．039士 0．367 cos (15。·h ·-I￡ 

一 220。)． respectively． Acrophase of the 

rhythms under time—restricted feeding sched— 

ule was shifted  about 12 h in comparison to 

that under ad lib feeding schedule． There 

were no obvious change s on mesor or ampli— 

tude between the 2 sched ules(Fig 1)． 

Circadian variation of VA kinetics M ean 

plasm a VA concentration was higher in ad lib 

feeding mice，iv VA 50 mg·kg7‘at 17：00 than 

that at 5：O0，at 15rain(97．7士 8．7 and 77．5 

士 l7．6 mg·L ，P< 0．01)，30rain (48．7士 

10．5 and 36．9土8．2mg·L～ ，P< 0．05)，and 

45 rain (26．6-t-5．8 and 21．4士 4．9mg·L-。．P 

< 0．05)after injection．The volume of distri— 

bution ( )was larger (P< O．O5)．( was 

higher(P< 0．01)and area under the curve 

(AUC)was smaller(P<O．01)in mice inject— 

ed with VA at 5：00 than those at 17 100． 

Influence of time—restricted feeding 

sched ule on circadian variation of VA kinetics 

Under time restricted feeding schedule，char— 
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Feeding tlme／h 

Fig 1． Plasma concentration  and cleta'tmce 0f 

valproic K id foIIowiag cogstant·rate adm inistration． 

-= l0 mice． 士 ． 

acteristic ot circadian variation in VA kinetics 

was influenced．Plasma VA concentration was 

higher in mice injected with VA at 5 1 0O than 

that at l 7 00，at 15 min (104．1土 11．1 and 

90．7土 lO．5 mg·L ，P < 0．01)， 3O min 

(55．2土 10．6 and 46．7土 4．5 mg·L～ ，P < 

0．05)，and 45 min(31．9土7．5 and 24．0土5．9 

mg·L ，P< 0．05)．Vd was sinaihr (P< 

0．05)．Cl was lower (P< 0．O1)and AUC 

was larger(P< 0．01)in mice injected with 

VA at 5：00 than those at 17：00 (Fig 2， 

Tab 1)． 

15 30 45 60 75 90 

Time aher medication／mia 

Fig 2一 Plasm a concentration after iv VA 50 m g 

·kg～ ． n= tOm ice．jt ． 

DISCUSSIoN 

The present study shows that the con— 

stant——rate administration of VA does not pro— 

duce COnstant plasma VA concentration， 

which was higher in the light phase than that 

in the dark phase． A circadian rhythm was 

tound for C／t showing a mirror image with 

that ot plasma VA concentration．It suggested 

tha t the circadian rhythm of 6"／might he one 

of the mechanisms resulting in the circadian 

change in plasma VA concentration． The 

rhythms of body temperature (BT)and blood 

Tab l· laflueace 0f dosing tim e and feeding schedule oil pharmacokineUc Im ram eters of valprolc acid in mice
． 

= tO，x：a：s． 。P< O．05，‘P< O．Ol，lthe groupsiv at17．O0
． 

J ． E＼c0 i u > ￡2 一cI 
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flow rate (BFR)of mice might influence VA 

release rate and its absorption (Alzet osmotic 

pum p technical information manuaJ)． But 

these rhythms were in oppos ion to those of 

plasma VA concentration，in which the values 

were lower during the dark phase although the 

circadian rhythms in BT and BFR peaked 

during this phase‘‘‘”． 

The results demonstrated that VA kinetic 

parameters，CI and showed dos ing time-de- 

pendent change，suggesting that the circadian 

changes in C／and might contribute to that 

0f VA chronopharmacokinetics． VA was 

cleared by Iiver 。C／of VA is restricted by 

heptic BFR ，which is higher during activity 

period (dark phase) than rest pe riod (1ight 

phase)in rodents‘”．Our finding on the circa— 

dian rhythm of C／COrt~sponded nicdy to the 

rhythm of hepatic BFR． Therefore． higher 

Iiver BFR might contribute to the incresse of 

CZ during the activity period of mice． 

Manipulation of feeding  schedule definite— 

IY mod ifies the rhythm of VA kinetics and the 

circadian aspects of plasma VA concentration， 

C／and V were reversed under time—restricted 

feeding schedule．Sinee the food and water in— 

take of rodents。was confined to the active peri— 

od ’’ ． restricted food availability suhstan- 

tialy mod ified circadJan pattern of an animal’s 

behavioraI and physiological activities ．includ— 

ing enzyme activity，blood circulation and uri— 

nary excretion⋯’。”．The circadian rhythms of 

gentamicin and methotrexate kinetics were 

mod ified by feeding co nditions．showing  that 

feeding schedule was one of the most jmpor— 

tant faetors influencing circadian rhythms in 

pharma cokinetics of drugs‘ ’。 ． 

Sinee the kinetics of VA showed rhythmic 

changes and was influenced by feeding condi— 

tions’ the choice of the mos t appropriate 

timing of drug administration in relation to the 

feeding schedule might he helpful for rational 

usage of the drug 
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丙戊酸恒逮给药在小鼠体内时间药物动力学殛 

进食条件的黟晴 ，． 一一  
． 

＼ 、 

’
， 叁 兰坠，·1、川懈也 (爱擐大学医学 

部药理学教研室 ，爱援县791 o2，日本国) 

目的：研究丙戊酸(VA)药物动力学昼夜节律 

变化及进食条件对节律的影响 方法：对 自由 

进食及限定进食的 ICR小 鼠分别以渗透压微 

泵技术(1．062 mg·h )及 iv(50 mg‘kg )缩 

予丙戊酸钠．井测定 VA动力学的时间依赖性 

变化． 结果：血浆 VA浓度及清除率在稳态时 

呈昼夜节律性变化(尸(0．01)．限定进食时间影 

响 VA动力学的节律．使峰值位相移动约12 

h． 结论；用药时间是影响 VA 药动学的重要 

再素，进食条件是 VA药动学节律的同步因子 

之一． 

关-调 耍堡垦；药物动力学；垦堡蔓堡 
用药 划毒 ． 一．，， 
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Absorption of indometacin from nasal cavity in rats 

HUANG Zhi—Li’．KAGOSHIM A M asatoyo ．KAGAW A Eiichiro ．SHIM ADA Hideyo 

(Department of Clinical PharraacoloKy，School of Pharmaceutical Sciences，Kitasato University． 

Tokyo 108，Japan) 

A1M ． To investigate if identicaJ bioavail— 

ability，rapid T⋯ and ( of indometacin 

(1nd)could be achieved when lnd is adminis— 

tered in rats via intranasal (ina) route． 

M ETHaDS： The pharmacokineties of Ind so一 

[ution at a dosage of 3 mg·kg一’was studied 

after iv， ina． and po in rats using HPLC． 

RESUL'IS： It showed that the time to peak 

(?’ )of ina Ind 3 mg·kg solution was 0．08 

h，approached that after iv route the peak con— 

centration (C一 )following ina was 2O．0 mg 

‘ L ， 2．4 times higher thaa 如 dosing． 

CONCLUSIoN ： It demonstrated that the ina 

administration of Ind was superior to po in rats． 

and that Ind absorption through nasal mucosa 

was a reasonable approach at lower dose．s． 

Visiting Scholar{mm Depar*m~ t pharmaco~gy，w ㈣  

Medicat('allege，I●  ̂ 241001，( ⋯  
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KEY W ORDS indomethacin；high pressure 

liquid chromatography；intranasal administra— 

tion；pharmacokinetics 

lndometacin (indomethacin， Ind) is an 

anti——inflammatory and analgesic—antipyretic 

drug in experiments． but produces erosions 

and ulcers in the gastro intestinaJ tracts 。’ ． 

0ur laboratory showed that index of Ind—in 

duced ulcer was highest in po，then iv．and sc 

routes． If there is an alternative route of ad— 

ministration through which Ind could be at a 

lower dose to avoid gastric irritation ．while 

at the same time is enough to produce desired 

pharmacological effects“ ? The present study 

is to investigate if identical bioavailability， 

rapid T一 ，and C of Ind could be achieved 

when Ind is administered in rats via intranasal 

(ina)route． 
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