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Intestinal absorption of cefixime in rats'
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ABSTRACT
AM: To sudv the intestinal absorption
characters of cefixime { Cef} and the factors
affecting Cef absorption. METHODS: A rat
mntestine loop in site technique was used to
investigate the disappearance rate of Cef from the
Cef concentration in the flux was
measured by the reversed phase HPLC.
RESULTS: Cef was mainly absorhed from the
upper part of the intestine.

intestine,

Its disappearance
rate was apparently pH-dependent [(5.8 + 0.6)
nmot* h~'/( g wel tissue) at pH 7.4, (8.9 ¢
1.4) nmol-h™'/(g wet tissue} at pH 5.0, P <
0.05)]. The uptake rate of Cef was curvilinear
at 0.01 - 0.5 mmol * L™, The values of
apparent K, J. ... and A, were 0.114 mmol,
78.41 nmol + h™'/( g wet tissue ). and 43.70
nmol* h™" + mmol ~'/( g wel tissue?, respective-
ly. Sodium edetate markedly promoted the
disappearance rate of Cefl from the intestine.
CONCLUSION: Cef was transporied partly via
carrier-mediated transport system and partly via
the paracellular transport system.
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INTRODUCTION

Cefixime { Cef) is an wvrally absorbed third
generation cephalosporin with a broad spectrum of
antibacterial activites.  The absolute biocavail-
ability of Cef was 40 % for 400 mg capsules,
A48 % for 200 mg eapsules in healthy volunte-
ers't! . Cef possesses a vinyl group in 3 posi-
The substitution at 3 position and the
introduetion of 2-aminothiazol-4-y1-( alpha-alkoxi-
mine ) acetamide side chain at 7 posttion of the

tion.

cephem nucleus results in an improved stability to
B-lactamase enzvmes and favorable oral absorp-
tion"' . It has a bioavailability of about 50 %
after oral administration’”- .
research was to investigate intestinal absorption

The purpose of this

characters of Cef and to gain a better under-
standing of factors affecting Cefl absorption.
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MATERIALS AND METHODS

Instrument
measured using a pH-meter equipped with GST-
125C and GST-152C  combination electrodes
( Model PHS-25, Shanghai Magnetic Tnstrument
Manufacturer} .

Materials Cef was obtained from Fujisawa
Pharmaceutical Co. Osaka.
were at least reagent grade

HPLC analysis The HPLC ( Shimadzu
LC6A )

The pH of the solutions wax

All other chemicals

was equipped with a UV detector
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( Shimadzu SPD-10A LV-VIS) <et at 254 nm;
separation was carried out using a 250 mm x 3
mm 1D Shim-pack CLC ODS  column  with
tetrabutylammonium phosphate {(0.01 mol*L™1);
acetonitrile (700:300) mobile phases with a flow

rate of 1.5 mLemin~",

Peak areas, which were
calculated by a programmable integrator { Shima-
dzu C-R3A Chromatopac ), were used 1o measure
Cef amounts.

Recovery rate was 102 %6 + 3 % (n =3
ratz) [or the flux buffer samples { recirculated in
the intestine lor 120 min) spiked with Cel 0.01
~0.5 mmol* L7

Perfusion and drug solutions  Krebs-
Ringer's solution and Ca®™* -free  Krebs-Ringer's
solution were used as Ca®* medium and Ca®” -
free medium. respectively.  Cel was dissolved in
Krebs-Ringer's  solution or Ca®*-free  Krebs-
HyPO, 1.5 mol * L7" or

NaOH 1 mol * L™ solution was emploved 1o

Ringer's salution.

maintain the desired pH of the drng solutions.
The ionic strength was maintained with NaCl.

Rats Sprague-Dawley rats { &, 250 - 300
g) were supplied hy the Amimal Center of China
Pharmaceutical University ( Grade [l . Certificate
Mo 970027 .
the experiments. Rats were anesthetized with
20 % urethan solution (6 mL-kg™").

Intestine loop in sifu technique  The
experiments were carried out by modifying the
method ', The intestine was exposed by
laparotomy.  Glass cannulas  were  inserted
through small slits at the intestine and tied to
keep in prsition. The bile duct was ligated.
Filty ml of Cef solution., kept at 37 C, was
recirculated through the intestine al a rate of 3
All the

concentrations  of the drug in perfusate were

Rats were fasted for 12 h prior to

ml - min~' using a peristaltic pump.

corrected for water flux by reading the volume
marks of the fine graduated perfusion reservoir at
sampling .

Concentration-dependence of Cef uptake

To examine the kinetics of Cef transported by the
intestine. rates of drug uptake were measured at
0.01 - 0.5 mmol* L™". pH 6.5 afier 30 min.
The data were fited by computer to a single
Michaelis-Menien term plus a nonsaturahle term:

J= o SR+ S+ Kx S (1}
where J was the uptake rate, S was the
concentration of substrate in the medium. J_.,
A, was the
Michaelis constant for saturable uptake, and K,

was the maximal uplake rate.

was the coefficient lor nonsaturable uptake.

pH and site-dependency of the uptake
rate The perfusion experiments were carried out
as above. The elfect of the flux buffer at pH 3.0
— 7.4 on the disappearance rate of Cef 0.01
mmol* L.~ " was measured for 120 min.

For the experiment of the ahsorption site-
dependence, 3 sections of the intestine: 1)
duodenum and upper part of jejunum; 2} the
lower part of jejunum; and 3) the ileum. and the
colon were used.  Cef solution was recirculated
through each part ol the intestine separately.
The disappearance rate of Cef .01 mmol* L!
was measured at pH 6.5 for 120 min.

Effect of Ca®* level on Cef absorption
The disappearance rates of Cef 0.02 mmol + L~}
were measured at pH 6.5 in the Ca**-liee
medium with 2 % sodium edetate and the Ca*”
medium for 120 min.

RESULTS

Cef was mainly absorbed from the upper part
of the intestine, 15.2 % +1.2 % (n =35 rats)
of a 0.01 mmol + L' dose of Cel disappeared
from the duodenum and the upper part of jejunum
loop ©s only 2.1 % £0.3 % (n =235 rats) from
the lower part of a jejunum, ileum and eclon loop
after 60 min ( P <0.05).

Cef disappearance rate 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=35
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rats, P <0.05).

Sodium edetate promoted the disappearance
rate of Cef 0,02 mmwl* L' from the intestine.
The total disapprarance amounts of Cef from the
intestine with and without sodium edetate were
(24.0 £ 2.2) and (12.1 % 1.1} nmol - h™1/
(g wet tissue ), respectively (n =5 rats, P <
0.05).

The uptake rate for Cef at pH 6.5 as a
function of the concentration of Cef was
curvilinear at 0.01 - 0.5 mmol L™ '(Fig 1).
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Fig 1. Concentration-dependence of cefixime
uptake by rat intestinal loop in sifu method,
# =5 rats in duplicate. ¥ £5s.

The uptake rates were expressed by the
equation | using nonlinear least squares regres-
siont analysis (v = 0.9486). The values of ap-
parent K\, Jom. and Ky were 0.114 mmol,
78.41 nmol * h™'/( g wet tissue )., and 43.70

nmol*h™ ! mmol =/ { g wet tissue), respectively.

DISCUSSION

The present results demonstrated that Cef
absorption was mainly restricted to the upper
small intestine. The long-time gastric retention
time in fed state conditions favored the drug
upper small

absorption from  the intestine.

Perhaps, this was why presence of fond in the GI
tract only decreased the rate of absorption of Cef
but generally did not affect the extent of
absorption of the drugL“ﬂ . Cef was transported,
in part. via carrier-mediated transport system.
3-lactam antihiotics shared a commeon transport
system  with peptides’s . The uplake was
stimulated by an inwardly directed H* gradient
and was saturable. So, the percents of Cef
absorbed after po 200 mg and 400 mg were
similar'!'.  The results for the saturable transport
character of Gef were similar to those!™® . Cef
was transported via the paracellular transport
The presence of sodium acetate induced
a marked stimulation of Cef uptake in accordance
with the transport mechanism of the paracellular

Sndiurm

considered to increase intercellular penetration by

system.

transport  drugs. acetate, which is
chelated depletion of calcium and magnesium in
regions of the tight junction, s a paracellular
promoterm. The absorption of some B-lactam
such as the cefmetazole, was
enhanced by sndium acetate as a paracellular
promo[er“gl.
In summary, the transport of Cef through

the rat intestine may oecur via the carrier-

antibiotics,

mediated peptide transport system and via the
The upper small

intestine is the main absorption area of Cef.

paracellular transport system.
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