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Intestinal absorption of cefixime in rats 
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ABSTRACT 

AD压： To ．gtudv the intestinal ahsorption 

characters of ceilxime (Cef)and the faclops 

affecting Cef absorption． Ⅳ匝 HODS：A mt 

intestine loop situ tectmique 1was used to 

investigate the disappearance rate of Cef from the 

intestine． Caf concentrations in the flux was 

measured by the reversed phase HPLC． 

REsl JJ ：Cef was maiulv absorbed fmm the 

upper part of the intestine． Its disappearance 

rate was apparently pH—dependent l(5．8±0．6) 

nmo1．h。。／(g wet tissue)at DH 7．4，(8．9-i- 

1．4)nmol·h ／(g wet tissue)at pH 5．0，P< 

0．05)j． The uptake rate of Cefwas eurvilinear 

aI O．01 一 O．5 Ⅱm10l·L_。． The values of 

apparent Kt，I，一 ，and Kd were 0．114 mmol， 

78．41 OhiO1．h ／(g wet tissue)，and 43．7O 

nmol·h ·rmnol ／(g wet tissue)，respective． 

1v． Sodium edetate markedly promoted the 

disappe~manee rate of Cef from the instestine． 

C0NCLUSloN：Cef W&S transrM~rted partly via 

carrier-mediated transport system and partly via 

the paraeellutar transport system． 

Proiem supI~ ed bytheReturned ScholarFoundation oftheSlale 

Education Comrmssion of C}litla， l9946∞ ． 

Now ln 12~on 讲 删  0" hw． Zhuha【519020． 

China 

Now ii1 ￡ f咖  P m2 ． ． Svzhou 2t5128． 

Chirta 

Correspondence to Prof T&N Ren—Xiang 

Phn 86—25—33O-59％ ．eXt 317 Fax 86—25—359—320l 

E—mail rxtan@nju．edu．c／1 

Received 1997坼 。2 Accepted t998一o8—2l 

D RoDUCnoN 

c xime(Cef)is an orally absorbed third 

generation eephalosporin fh a broad spectrtun of 

antibaeterial activities． 111e absolute bioavail． 

ability of Cef was 40 ％ 400 mg capsules， 

48％ 200 rag capsules in heahhv v0lunte． 
eis⋯

． Cef possesses a vinyl group in 3 posi— 

tion． The slthstitution at 3 position and the 

introduetion of 2-aminothiazol-4．y1．(alpha-alkoxi— 

mine)acetamide side chains at 7 position of the 

eephem nucleus results in an improved stabilib,to 

8．1aetamase enzwnes and favocable oral abserp． 

tion、 ． It has a bioavallability of about 50％ 

after oral administration ． e purpose of this 

research was to investigate intestinal absor0tion 

characters of Cef and to gain a betier nndel- 

standing of factors affecting Cef absorption． 

，
C。H。H 

0 

=j= COOHc 3H2。 
S H H 

Cefixime 

MATERIAI S JD MErI1HoDs 

lnstrtm~nt The pH of the solutions W&S 

measured using a pH—meter equipped 山 GST一 

125C and G 、一152C combination electrodes 

(Model PHS．25．Shanghai Magnetic Instrument 

Manufaeturer)． 

Materials Cef was obtained from Fuiisawa 

Pharmaceutical Co．Osaka AⅡother chemicals 

were at least reagent grade 

HPLC analysis The HPH： (Shimadzu 

LC一6Aj was equipped th a UV detector 
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【Shimadzu SPD一1OA I V．VIS】set at 254 nlll： 

separation was carried out using a 250 mill×5 

Ⅻ11 ID Shim。pack CL￡ ODS coltm3n th 

tetrabutvlammonium phosphate(0．0l moI．L )： 

acetonitrile(700：300)mobile phases th a flow 

Fate of1．5arL·min～ ． Peak areas．whichwere 

e'alculated by a pmgrmrunable integrator(Shima— 

dzu C．R3A Clu'omatopac)．were u d to measure 

Cef 8tnounts． 

Reco、erv rate WaS 102％ ±3％ (n=5 

ratsj for the tim,：buffer samples(retirenlated in 

the intestine for】2O min)spiked th Cef 0．01 

一 O．5 mmol-I _。． 

Perfusion and drug solutions I~vbs— 

Ringer’s solution and C82 ．fme Krebs．Ringer's 

~)lutinn were used as Ca2 medium and Ca ． 

free medium，reslmetive|y． Cef WSS dissolved in 

Krebs．Ringer’s solution or Ca2 ．free Krebs． 

Ringer‘s solution． HsPO4 1．5 reel’L or 

Na0H 1 mol-I ution WaS employed to 

maintain ／he desired pH of山e chug solutions． 

e ionic strength was maintained th NaC1 

Rats Sprague—Dawley rats(舍，25O一300 

g)were supplied by the MfinM Center of China 

Pharmaceutical University(Grade II，Certificate 

№ 97o02)． Rats were fasted for 12 h prior to 

the experiments． Rats re anes山etized with 

20％ urethan solution(6 nlI_· ) 

Intestine loop in situ technique The 

experiments were carried out by mediating the 
method J． I11e intestine was exposed by 

laparotomy． G1ass ealmuLas la'ere inserted 

through small slits at the intestine and tied to 

keep in position． I1】e bile duct was ligated． 

Fi mL of Cef solution，kept at 37 ℃ ，was 

reeireulated thmugh the intestine at a rate of 3 

mL‘min’。using a peristaltic pump． AlJ山e 

eoncentratfons of the drug in perfusate were 

corrected for water flux by reading 山e volume 

marks of the fine graduated perfusion resmvoir at 

sampling． 

Concentration-dependence of Cef uptake 

To examine the kinetics of Cef transported by the 

intestine．rates of drug uptake were messured at 

O．01一O．5 mrnol·L～ ，DH 6．5 after 30 min． 

111e data were fitted by computer to a si e 

Michaelis．Menten term plus a nonsaturable term： 

J=(J ·S)／(墨+S)+Kd x S (1) 

where J was 山e uptake rate． S was the 

concentration of substmte in the medium，‘，一 

was the maxin~l uptake rate， Kt was the 

Michaelis constant for satumble uptake，and Ka 

wa8山e coefficient for nonsatuFable uptake． 

pH and sRe-dependency of the uptake 

rate The peffusion experiments were carried out 

8S above． 1The effect of山efltrx hufI?r at pH 5．0 

— 7 4 on the disappe arance rate of Cef 0．01 

mmol·L was nleasnred for l20 min． 

For the experiment of the absorption site— 

dependence，3 sections of the intestine：1) 

chlodenum and upper part of jej~um ；2)the 

lower part of jejunum ；and 3)the ileum，and the 
col0n were used． Cef solution was recirenlated 

through each part of the intestine separately． 

|I11e disappearance mte of Cef 0．01 imnol-L 

WaS measured at pH 6 5 for l20 min 

Efleet ofCa2 level on Cefabsorption 

rI11e disappearance Fates of Cef0．02 mmol·L一 

were measured at pH 6．5 in the C82 ．free 

medium  th 2 ％ sodilnTl edetate and the Ca2 

rileditnn fnr 120 min 

RESULTS 

Cef"~las majn1y absorbedfromthe upperpart 

ofthe intestine，15．2％ ±1 2％ (n=5 Fats) 

of a 0．01 imnol·L一 dose of Cef disappeared 

fromthe duodenum andthe upper part ofjejun J||I 

loop∞ only 2．1％ ±0．3％ (n=5 rats)from 

the lower part of 8 jejunum ，ileum and colon loop 

after 60min(P<0．O5)． 

Cef disappearan ce Fate increased when pH 

of the drug solution was lowered from 7．4 

[(5．8±0．6)nmol·h。。／(g wet tissue)]to 5．0 

[(8．9±1．4)nmol·h ／(g wet tissue)](n=5 
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rats．P<0．05】． 

Sodium edetate promoted the disappearance 

rate of Cef 0．Cl2 mmol·I 一 from the intestine． 

The tota]disappearance 8IIlOIlnts of Cef from the 

intestiile with and thout sodium edetate were 

(24．0±2．2)and(12．1±1．1)mnol·h ／ 

(g wet tissue)．respeeti!'els．(n=5 rats，P< 

0．05) 

The uptake rate for Cef at pH 6．5 as a 

function of the concentration of Cef was 

eurvilinear at 0．01—0．5 mmol·L (Fig 1)． 

~lt．tN e／mmol·L一 

Pig 1． Concentration-dependence of cerlxime 

uptake ratintestinal|oop ／n s／tu method． 

= 5rats in duplicate． x± ． 

The uptake rates were expressed by the 

equation 1 using nonlinear least squares regres— 

sionanaJvsis( ̂_0．9486)． The xalues of aD— 

parent Kt J ，and Kd were 0．114 rranol， 

78．41 nmol·h ／(g,,vet tissue)．and 43．7O 

nmol·hI1·mind ／(g wet tissue)．respecthelv． 

D CUSS10N 

The present results demonstrated that Cef 

absorption was mai nIy restricted to the upper 

small intestine． n1e long—time gastric retention 

time in fed state conditions favored the drug 

absorption from the upper small intestine． 

Perhaps．this wss why presence of food in山e GI 

tract only decreaseel the rate of ab~rption of Cef 

but generally did not affect the extent of 

absorption of the drugL 
． Cef was transported， 

in part，via carrier-mediated transport system． 

8一lactam an tibiotics shared a common transport 

system 山 peptides ． T uptake was 

stimulated by an inwardly diretted H gradient 

and was saturable． So，the percents of Cef 

absorbed after／9o 200 mg and 4OO nag were 

similarL ． n1e results f Ⅱ1e saturable transport 

character of Cef were similar to thoseL ’ ． Cef 

was transported via the paracellular transport 

system． 11】 presence of sodium acetate indueed 

a nmrked stimulation of Cef uptake in accordante 

Ih the transport mechanism of the paracellular 

transport drugs． Sodium acetate， which is 

consldered to increase intereellular penetration by 

thelated depletion of ealcium and magnesium in 

re~ons of the tight junction，is a paracellular 

promoter ． The absorption of some~Laetmn 
antibiotics。 such as the cefmetazole， was 

eithaneeel by sodium acetate as a paracellular 

pmmoter" ． 

In SUlD／rla~r． the tmt~port of Cef throLIgh 

the rat intestine nk3y occur via the carrier- 

mediated peptide transport system and via the 

paracellular transport system． 1h upper small 

intestine is the main absorption area of Cef． 
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在大鼠肠内的 头孢克肟在大鼠肠内的吸收 。 

、／ 

， ， 郑梁元 ，都伟海 ，谭仁祥 

(南京大学生物系，南京 210393．中国) 

关键词 她 ；电匦壁苎堕 ；肽类 
肠吸收；钙；氢离子浓度 

目的：研究头孢克肟(Cef)的肠吸收特性及影响Cef 

吸收的因素．方法：采用一种改良的在体肠回流 

技术，对 Cef从肠内消失速率进行研究．用反相 

高压液相色谱法对回流液中 Cef浓度进行分析． 

结果：Cef主要从小肠的上部吸收，从肠中的消失 

速率有明显的 DH依赖性． Cef在 0．01—0．5 rrm~l 

·L 范围内的吸收速率为一曲线． 依地酸钠能够 

明显促进 Cef的肠内消失速率．结论：Cef部分是 

经载体转运的，且又具有明显的细胞外转运特征． 

(责任编辑 扬雪芳) 
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