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．
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ABSTRACT Thc pharmacokinetics and 

bioavailabitity of famotidine were invcstigated by 

HPLC method ln 】0 Chincsc healthy volunteers Da． 

ta obtained frolft HPLC were analysed automadcallv 

using a M CPKP program on microcomputer Linear 

pharmacokinctics were observed following either Iv or 

po administration Afte r 20 mg ivt plastma levels 

deerined biexponentially with an lnlllt aI T【 of 0 3 

+ 0 2 h and tcrm inal T， of 3 5+ 0 8 h Thc 

plasma elimination TI following po administration 

wcrc 3 4±0 7 h and 3．5=0．5 hfor capsu】cs andtablets 

respective!y 0raI absorption was incomplcte Thc 

absolute bio￡vailabilities were 38± l0％ fo r capsules 

and 43 l 1％ r0r tablets Rena1 excretion was the 

maior route of c】Iminadon About 72％ of the dose 

were reeovercd as unehanged famotidinc ln urine 

M can rcnal and plasma clearanee were 4l6 and 54l 

ml-min respectively 

KEY W 0RDS famotidine； pharmaeokinetics； bi- 

nlogical availability； capsules； tablets； histamine 

H2 receptor blockaders 

Famotidine(Farn)，Ⅳ一(aminosulfonv】)一 

3一[[[2-[(diaminomcthy]cne)amino]一4一thia-zo 

ly1]methy1]thio]一propanimidamide， is a flew 

hislaminc H 2 receptor antagonist，which dif- 

fcrs structurally fronl earlier cimetidine and 

ranitidinc in having a thiazole rather than an 

imidazole or furan nuclei(Fig 1)． It is used 

r0r treatment of peptic ulcers and other acid 

hypersecretory diseases ． Fam is appro— 

ximatciy 20-50 tim es more potent at inhihiting 

gast．tic acid see re1ion than time1idine and 8 

times more potent than ranitidine Thc 

purpose o【 this paper is to reporl the 
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pharmacokineties and bioavai】abmty of Fam 

in 1 0 hcalthy Chinese volunteers following iv 

and po adm inistrations． 
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Famotidine(Faro) 

M ATERIALS AND M ETH0DS 

Drugs and instrument Fam injection in 2 

m1 ampoules(1ot No 89l127)and Fam tablets 

(1ot No 891 1 23)were supplied by Shanghai 

Sine Pharmaceutiea1 Factory and Fam cap— 

sules(1ot No 891 l1 5)by Shanghai Yan—an 
Pharmaceutica1 Factory A11 preparations 

contained 20 mg Fam each． The H PLC in． 

slruments consisted of H itachi 655 H PLC sys· 

tem equipped with a m odel 655A-12 pump， 

655A一22 wavclength adjustable uv detector． 

655-71B data processor and Rheodyne 7125 

sample injector． The analytical column f1 50 

mm× 5 mm)was packed with the YWG— 

C 【 ， particle size 10 m ． 

Subjects Ten healthy Chinese volun— 

tcers(8 M ， 2 F)aged 30± SD 5 yr and 

weighed  62± SD 3 kg were selected． They all 

had norl'flal heart， liver， kidney and gut with 

no history of smoking． 

Study design The single dose， ~lf-con— 

trolled method was taken in studying the 

pharm acokinetics and bioavailability of Fam ． 

Each subject received three separate trea1 

me、iS： (a)iv bolus of 2O mg Fam； (b)po 

capsules of 40 mg Fam；(c)po tablets of 40 

mg Fam． Thc washout period was at least 7 

d． Other drugs and alcoholic drinks were 

prohibiled within 2 wk prior to and during the 
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study． In the morning of study day， each 

subject received an assigned dose of Faro by iv 
or po at random after an overnight席 st． After 

2 h， a uniform diet wag supplied ． Physical 

labor was rcfrained during that day． 

Plasm a and urI玎Ie sampling Blood sam - 

ples were collected into heparinized tubes at 

O， 0．5， l， 1．5． 2， 2．5， 3，4，5。 6．8， 10 

and 12 h after poFam and 0． 0．25． O．5． 1． 

1．5， 2。 3， 4， 6， 8， 10 and 12 h after iv 

Fam， Plasma was immed lately obtained by 

ccntrifuging． Urine was collec ted during O—l2 

h and l2—24 h and the volumes wcrc 

recorded． Spec imens were kept at一20℃ unti1 

analysis． 

Drug analys~ Fam in plasma and urine 

was assayed by the chromatographic 

method” except that HPLC was done on a 

c-l8 colum n with acetonitrile ： water ： 

phosphoric acid ：diethylamine— l：9 ：0．2： 

0．25(vol：vol，pH = 3．51 asmobiiephasefor 

assay Of Fhm in plasma． For de termination 

of Fam in urine，l一2 Hl of ur e was injected 

int0 H PLC systel after the PH of mobile 

phase was adjusted to 5．0 with d／ethyl amine． 

The regression was linear within 5-100 ng· 

m r for plasma an d 1-30 g· mr fo r 

urine． The recoveries were 91．18±6．32％ for 

plasma and 93．56± 5．54％ for urine with 

CV < lO％ ． 

Pharmacokiaetk anal~ iB The data of 

plasma concentrations were analysed with a 

M CPKP program⋯ on IBM -pc com puter
．  

Compartments mod eI of Fam disposition werc 

fitted automatically and thcn pharm acokineric 

param eters Were calculated． The absolute 

bioavailability(n w私 calculated fro111 F = 

(AUCpo×D ／̈AUClv×D呻)×100％．Where 
Div = iv dose and D∞ = p0 dose． Renal 

clearance (Cff)was computed from C = 
￡， ／AUC W here U was the amount 

of unchanged  Fam excreted in urine over the 

、mdicated  time interval， and AUC was the 

corresponding area under the Fam plas~ a 

concentrations curve over thc same jntervaI 

Non-renal clearance(Ctot)was cl clr 

RESULTS 

Th e mean plasm a level-time curves of 

Fam followin giv20mg andpo 40mg capsules 

or tablets were shown in Fig 2． A two-tom一 一 

partment oDen m ode1 was used to describe the 

Fam disposition in body after iv adm inistra— 

tion The T1 and T_．were found to be 0．3 

±0．2 and 3．5±0．8 h respectivoly~． Vo ； l62 

±44L andAUC = 643± 146 h·ng·ml- ． 一 

Tab l listed the other pharmaco- 

kinetic parameters following iv injection．The 

plasma 1evel-time CUrVe after po capsules or 

tablets COlformed  to single compartment 

open m ode1 with a first order absorption． ． 

Following po capsules， the peak plasma level 

(c9 occurring at 2．5±1．0 h was 60．4±11．8 
ng·ml ‘， and T! was 3．4±0．7 h． For 

po tablets the Cp value taking place at 2．0± 

0．5 h was 77．1± 18．6 ng·ml～． which was a 

bit higher thall that of po capsules． The 

T following po tablets，3．5± 0．5 h．wag 

similar to that of po capsules． There was no 

significant difiercnoe between the 

pharm acokinetic parameters of tablets and 

ca psules． The pharm acokinetic parameters 

were showninTab 1． 

T 10s： 

4 6 

Timc．h 

玎l 1．PIm  kf．1IofFrom- 柚 mgIT (o)．柚 

mg“— I_ (● 】 or诅-1．- (×) h 10
．

Imalm y 

VOI~IB  团口． 
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Tab 1． Pharmacoklmeflc paralDeter~of FⅧ after 20 

mgIT．●0mg capswle amd 40mgtabletinl0 healthy vol- 

imteers．jI土SD． ’P>0．05 v capsules． 

The AUC． biOavai1abïtv parameters 

foflowing po． were 470± 94 and 544± l 10 

h· ng· ml一 for capsules and tablets 

respectively． Relative to that of 20 mg iv of 

Faro ， the absolute bi0avai1abi1itv 0f 40 mg 

capsule and 40 mg tablet wore 38± 10％ and 

43± l】％ respec tively 

Tab 2 summarized the data of Faro ex． 

creted from urine at l2 and 24 h after 

medication． Approximately 72± 12％ of the 

dose were recovered in urine as unchanged 

Fam 24 h after 20 m g iv． About 67％ of 

unchanged  Fam were recovered  from urine for 

山e first l2 h and accounted  for 5％ of 

unchanged Fam for the next 12 h． It suggests 

山at Fam was largely eliminated within l2 h 

and aim ost entireIy at 24 h． After po the re- 

covered  amounts during the same time were 28 

± 7％ fo r capsules and 35± 9％ fo r tablets． 

TheC‘ werefoundto bc 399± l12 Ov)，406 

·l97· 

± 80 (capsule1 and 442± 110 (tablet)ml· 

min～． 

Tab 2． Urlmary excre~oa ofFam after 20 mg iv， 40 

mg catmule or tablet t0 l0 healthy vohmteerm． SD 

’P>0．05" capsule． 

DISCUSSION 

The results of present study showed 山at 

pharmaco kinefic properties of Fam were sinai． 

far to those of cimetidine and ranitidine 

wi血 a linear kinetics． The meao T． of 

three kinds of formulas confo rmed  well with 

each other， so 血 at there was DO significant 

diflfcrence fP>0．O5) between them． The 

pharmaeokinetic parameters of Fam obtained 

from our study were in good agreement with 

those of ear r publication ． The major 
route of Fam elimination was urinary 

excretion． Becausc of the shorter Tl and 

quick feoal excretion， the accumulation of 

Fam jn body was not expected when repeated 

administratioos at recommended dosing 

regimen． However． the plasm a elimination 

and relta1 excretion of Faro were decreased jn 

thc eldcrly and patients with im paire d renal 

funotion⋯． which would result in prolonga- 

tion of TI． Therefore，a dose adjustment 

would be appropriate fo r patients with renal 

insufficiency to avoid eXCeSSire accumulation 

and potential undesirable effeets． Following 

po administration there was a lag time 0f 0．4± 

0 0 an d 0．4± 0．2 h fo r capsules and tablets at 
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absorbable phase，which suggested that the： 

were disaggregation and dissolution process in 

gastrointestinal Wact both for capsules and 

tablcts of Fam ， The absolutc bioavailability 

of Fam was relative 1ow． The results in our 

L"rossover study were in agreement with those 

ofreportcd(5，6】
．  

Because CfⅡr (125 ml·min。。)contrib· 

uted about one fourth of total plasma C，(541 

m1· min。。 ． the hepatic extraction was Iow 

and a high first-pass effect was very unlikcly． 

The Ct． ofFam averaged 416 m1·min and 

exceeded the mean C‘ of 102 mI．min in 

subjects． This jndicated that besides 
glom erular filtration， 

fion was an important 

the net tubular Recrc． 

elimination mode for 

Fam ． It accounted to about 58％ of plasm a 

(7／． Thus， those drugs affecting tubular se- 

cretion may influcnce the Fam reoa1 excretion 

According to the gastric acid jnhibition 

study in healthy volutecrs by M iwa et n， ， 

the IC o (concentration producing 5O％ acid 

inhibition)was 0．Ol 3 mg·L一． Similar con． 
elusions were also  reportcd by Ryan et n 

Ftom this paper such effcctivc plasma levels 

could persisl for about 12 h or m orc， which 

fitted the need wel1 wilh clinica】therapy． It 

also indicated that the dosing regimens of 40 

mg· d一‘ ’were suitablc For Chinese popula- 

fions． The relationship， howevcr， between 

plasma c0ncentrati0n and clinica1 response 

was sti】1 not clear． 
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法奠替丁在十个中国健康志愿者体内的 
药物动力学和生物利用度 

高 中、刘皋林、王世祥．高秀华 (上海长海 

医院临床药理研究室，上海 200433，中国) 

提要 应用 HPLC法研究了国产法奠替丁(Fam)在 

10例正常人体内的药动学和生物利用度 1v铅蓟后， 

体内呈二塞开放模型， T·。=3．5±0．8 h；po给药均 

呈一室开放模型， r 分别为3．4±0．7和3．5土O 5 h 

肾脏为Fat11的主要消除途径，大约剂量的72％以原 

型从屎中排泄．口服吸收不完全，胶囊和片剂的绝对 

生物利用度分别为38土10％和 43±11％ 

关键词 法莫替丁；药物动力学；生物利用度；胶 

囊；片剂；组织胺H2受体阻滞剂 
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