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A - To evaluate phaxmacokinetic beJaavior of 

ipriflavon emild dispersionin rats． METHODS：11】e 

plasma collcelltlations of ipriflavone i1"1 rats were 

determined bv H C with Uv detector． RESIⅡ．TS： 

P1asma concentration．time curves after ig ipriflavone 

solid dispersion 250mg·kg一 in rats were fitted with 

one—compartment m0de1． Pharmacokinefic parameters 

were asfollows：K =0．21 h-。， =5 19 h，K 

= 1．7l h ， =0．41 h， =0 67 h，c一 = 

429 ‘L ，A =3916 g’h’L ；The relative 

bioavailability of ipriflavone solid dispersion was 

323 ％ ． C0NCI 『s10N： ／orifiavone in solid 

dispersion was abs0rb。d mole effectively than that in 

physica／mixture in rats． 

Ipriflavone (7-isopropoxyisofiavone， IP)， a 

nonhormon al isofiavone derivative，is CUll~Ufly used in 

severaJ countries for orevention and trealment of 

postmenopausa／osteoporosis⋯
． IP has been shownto 

be effective i11 reducing bone RiiTlover rate mainly 

tin'ou an int5bition of bolle resorption， and in 

stimulating bone formation -4j
． 
Although IP admin— 

isteredto rats orallywas well absorbedt ．it had a poor 

。om sp0nd∞∞ toLI Ya-Ping 

Phn 86-21—6431·1833．ext 403． Fax 86-21—64．37一 169 

E—mail ypli@ 8e／w{~l-． cTlc ac． 

Reoei,,ed 1998-11—24 Accepted 19994)4-22 

bioavailabilitv because of its poor water solubility and 

strong first．pass metabolism1 ’“． It has been m∞ 巾耐 

thatthe solu砌 tv ofIP was increased dr,mmticallywifll 

being enclosed in~cyclodexttin，for example，frtxn 

0．4 mg·L 幻 l3．2 mg·L_。in olle nlinute．and 

plaslqla levels vcere mereased 10— 15 times．in addi— 

tion，the concentration s of the unchanged IP was high 

and were detected very easy ． n solid dispersion 

technology has been used wide ly to enhance the 

diSS0IUtion rate of poorly water soluble medicines by 

dislmrsing them into water soluble calTiers， mad to 

improve their bioavailability~ 一 
． Here we pnat~red 

the solid dispersion of IP and studied its phanm — 

cokineticbehavior and relative bionvailabilityin rats． 

I 

， 

Il|c 

Rats Sprague-Dawley rats(Gra~ Ⅱ， =20， 

250± 30 g，含，Certificate№O∞)vcere supplied by 

Shan~ai ＆口eI nental Animal Cena'e， Chinese 

Academy Sciences． 

Chemicals and drugs lP (98．5％ )was 

synthesized in the Department of Synt~ Drugs， 

Shangha~ Insfimte of Materia h埘 ica． Cllinese 

Academy of Sciences；Polyvinytpyn'olidone-k3O(P、伊) 

was DIⅡchasedfrom He咖 YuyuanO~micalIndustrial 
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Co Ltd． Methanol was HP1C grade；Doubly distilled 

waterwas usedfor眦 wi吐lUV delector A1l other 

chemicalswere ofAR grade 

Preparation of samples IP solid dispersion 

was prepared as follows：the mixed powder(20 g)0f 

the IP and PVP(1：8)were dissolved in ethanol(1o0 

mE)．吐len the solvent was evaporated． 1be residue 

was dried at 25 ℃ in a drier．and then ground and 

sieved(180 gm)． The control sample was the口hvsi— 

cal mixture wi吐l the mixed powder(180“m)ofthe IP 

and the PVP at the sarne pmpo~on as the solid 

dispersion． 

Stand删 solution Stock solution of IP was 

prepared in n曲 an0l at the concentration of 1．0 · 

L-。．and stored below4℃． Standard solutionswere 

obtained from stock solulion diluted in methanol to 

concentrations of l0，100．250，5o0．75o．and lO00 

／ag·L～ ． 

alr【粕a伽g啼phy A 删 C method【l2J was 

used and improved for the determination of IP in Iat 

plasma． A S~ nadzuHPIC system was usedwithtwo 

IA2一l0AD pumps．an SPD-10A UV de~ector．and aC- 

R6A l'~2order；1be cohmm w瓠 Licl~osorb Cj8，5肿 ， 

5 I衄 × 250 into f Shaagh~ Institute of Materia 

Me dica．a1inese Academy of Sciences)：1 e mobile 

口Ilase was a nlixture of met~aol and 0．1 mol·L一 

acelate bufief(PH 3 O)t70：30，wl／vo1)，prepared 

and degassed daily． (3~ matography assay was 

performed at 25℃ using a flow rate of l niL·mill。。 

廿l a pressure of 5o f’cm ． Absorption was 

measured at 250 nnl with 0 05 abs0r口 0n units offu11 

scale(AUFS)． 

Medicationand鞋岬 Ii玎曙 Af r afastingfor 

24 h．ratsw~Iledivided ran&m~ly t0 groups． = 

10，respecfively，and were given ig 250 mg’kg 0f IP 
s01id disl~'sion or control that werc prel~red into 

suspension with carboxyme~yl cellulose godium 

(1_O％)at concentration of25 g‘L-。．Blood samples 

from the sr删 sober rate．0 5 mL every time．雌  

collected at O 5，1．O，l_5，2，3，4，6，8，and 12 h 

via caudal vein wi吐l hepar~ zed tLlbes． Pl~ na was 

separated．and0．15mL of plasmawas exⅡac删 wi吐l3 

niL of et．h~ threetimes After centr~ gation (20o0x 

g，12mil1)，吐le solventwas evat~rated at 50℃lInder 

air flow． The residue was dissolved in 5O ⅡL of 

melllan0l and10taL wasinjected ontoHPLJ：column． 

I)a诅 analy菇s The concenm~ion—time cllr~es 

were analyzed wi血 3P87 

pharmacokinetie parameters 

program to determine the 

cokiaetic parameters between 

with F．test． 

RESUIt1S 

Comparison of pNarma- 

groups was carried out 

Chromatography There w ilO endogenous 

interferences atthe retentiontime ofIP (Fig1)． 1be 

Tr for IP was 10．6 min． 1be minimal detection 

concentration of IP was 5 g·L。。(S／N ／>3) 1be 

calibration cllrveforIPwaslinear overthe range ofl0 

— 10lx】 g’L ． Linear eqtu~aion：C=7．57 x10 A 

+2 4 (r=0．9993)． 1he average recoveries ofIP 

were ranged from 92．5％ t0 97 1％ (Tab 1) 

Coefficients of both intra- and inter-day variations 

(CV)were<5％ (Tab 1)． 

A B C 

№ 1． a|rlmH m∞ of blank plasma(A)。blank 

p】a绷曲 血 s忸ndard蚰lII血咀(B)．and翊mpk (c)： 

(a)。ln】岫nm cbJ． 

c0ef丘d吣 0f v日ria fCV 

iII印ibd p1日m ， 

【 ± s。n = S)，衄d 

= 5)ill de eTn五na 0f 

nIe concentration-time 
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cui~es{Fig 2)for b0血 IP id dispersion and control 

after ig in lilts weI℃ fitted with o[1e—cornparlment 

mode1． Plasma 1evels of IP solid dispersion were 

illCl~ased by l一2 times over ib contro1． Some of 

pharmacokinetic parameters of IP solid dispersion wefe 

distinctly differentfrom that of contro1(Tab 2)． AUC 

was increased from (1212±lo3)Hg·h’·L一 to 

(3916±236) g-h-1·L-1(P<O．O1)，c m from 

(167±34) g。L一 to(429±87)／zg·L ’(P< 

O．01)，and decreased from (1．4±0．5)h to 

(0．67 ± 0．23) h (P < 0．01)． 1be relative 

bioavailability for IP solid dispersioil was increased by 

2O0 ％ over its physicN mixture． TIlis result 

confirmed that the IP in solid dispelsion Ⅵ协 released 

faster and absorbed mole effectively than its physical 

mixture 

‘ 6 自 

m h 

Fig2． IP concentrations 0f pI in rats，n=10 

± s． 

Tab 2． Pham mcokinefic paral~ ters of IP solid disp日- 

sion and eontrol 血Ig a single'唱doseof 25Omg‘ 

kg—in rats． n=lfI．x±s． <O．01 control 

elimination，or oxidation of the isopropyl group and 

hydroxylafion of the beta-ring followed by c0lnjuga on 

with glucuron ic and／or sulphuric acid． In m如 7一 

hydroxyisoflavone(M1)was the mare metabolite of 

IP， while in mall 7一(1-carboxy．ethoxy)．isoflavone 

M5j LbJ． In me present study，an unknown~ tabo． 

1Re wt~ch。0uld bc Ml was de 曲耐 out(Hg 1)． 

Tbe previous reported HPIC methodt1：2J fbr恤  

determination of IP and its metabolites in rates plasma 

involved deproteinization followed by injection onto a 

Cl8 revelsed—phase column with mobile phases acetate 

buffer 0．05 mol·L (pH 3 0)：acetonitrile：methanol 

(40：35：25．vol：vol：vo1)for IP and acelale buffer 

0．05 mol—L (pH 3．0)：acetonkrile：methano1： 

phosphoric acid(5O：25：25：0．1，vol：vo1：vol：vo1)for 

itsmetabolites． 11】e detection limitsforIP andM1 in 

rates plamm were 20， 20 ng’InL ，respectively． 

Withimproved rneflaxl，IP and iIs mare metabolite in 

rats plasma were simultaneously determined ． 

Tbe systemic absorption of l／lO~t drug products 

consists of a succession of rate processesL 一including 

1j disintegration of the drug product and subsequent 

release of the drug；(2)dissolution ofthe drug in an 

aqueous environment；and(3)absorption acro~ cell 

membraneintothe systemic circulation InthemDcess 

ofdrugdisintegration，dissolution，and absorption，the 

Iate at which dmg reaches the circulatory system is 

detmnined by the slowest step in the sequence． For 

dmgsthat have very poor aqueoussolubility，the rate at 

which the dmg dissolufion (dissolves)is often the 

slowest step，and therefore exerts a rate．1imi血lg effect 

Oil山 bioavailability． IP poorly dissolves in water， 

agAficial gastric juice，or artificial intestinal{uice，and 

had a poor bioavailability． Ⅱ1e dissolving rate of IP 

could have a rote-limiting effect oll its bicctvallability． 

Ⅱ1e solid dispensionmethodis a usefu1technologyfor 

increasing dissolution of drugs with a poor solubility in 

waler． and for improving their bioavailability：0一⋯
．  

e pharmacokinetic evaluation ofIPsolid di啪 ionin 

rats provided a useful infotmation forfxll'ther studies oil 

its oral pIq)a枷 onin clinicaltrialinfuUlre． 

nISCUSS10N 

IP is metabolized exclusively in the liver by 2 

Kitatar~K，Modi H Ipl'iflavone． Nippon Rinsho 199~： 

56 1 1537—43． 

OaoiYK．HanIK．YoonHK． Ipfiflavoneforthe ⅪmBn 

． 
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液相色谱法；生物利用度 襄罩 
目的：评价依普黄酮固体分散体在大鼠体内的药 

物动力学行为 方法：测定它的药物动力学参数 

和相对生物利用度，采用高压液相色谱法测定大 

鼠血浆中依普黄酮的浓度． 结果：大鼠灌胃依普 

黄酮固体分散体250 mg· 一，其血药浓度 一时间 

曲线符合一室模型，药物动力学参数为：K =0．21 

h～ ， =5．19 h，K ：1．71 h-。， ：0 41 h， 

=0．67 h，c一 =429 g‘L‘。，AUC ：3916,ug‘ 

h·L～，相对生物利用度是 323％．结论 ：依普黄 

酮固体分散体与依普黄酮的物理混合物 比较，在 

大鼠体内有更多被吸收 ． 
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