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Absorption Mechanism of Cefixime through the Nasal Cavity
and Jejunum in Rats

Gee-Bae Park¥, Hyun-Goo Roh and Kwang-Pyo Lee
College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract—A study on the absorption mechanism of cefixime(CF), an oral a-amino group deficient
cephalosporin antibiotic, has been undertaken through the rat jejunum and nasal cavity using an
in situ simultaneous perfusion technique developed in our laboratory. CF was well absorbed in
the jejunum and nasal cavity of rats at pH 5.0, but not at pH 7.0. CF absorption was studied over
four orders of magnitude in concentration to determine saturability. Disappearance of CF in the
perfusate followed first-order kinetics at all tested concentrations. The apparent first-order absorp-
tion rate constant was found to be dependent on the concentration over the range of 0.1 mM~3
mM in the jejunum and nasal cavity of rats. Inhibitors were added to determine the competitive
inhibition of CF absorption. The presence of L-tyrosine, L-phenylalanine, alanine-alanine, glycine-
glycine and cefadroxil produced the significant inhibition of CF absorption in the nasal cavity
and jejunum. However, there was no evidence of the inhibition in the presence of cefazolin. In
addition, The CF absorption in the nasal cavity and jejunum was inhihited significantly by ouabain
and 2,4-dinitrophenol(DNP). This study suggested that CF is absorbed across the rat nasal cavity
and jejunum by carrier-mediated transport mechanism and energy consuming system.

Keywords [] Cefixime, nasal absorption, jejunal absorption, absorption mechanism, carrier-mediated
transport, active transport.
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Fig. 1—Chemical structure of cefixime.
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Fig. 2—Typical HPLC chromatogram of cefixime.
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log C(1)=log CQ) —Kkgst/2.303 2)
o3714] C(O)=Initial concentration, mM
C(1)=Remaining concentration

V
app kobs (3)

*17]4 P,,,=Apparent permeability(cm-sec™)
kons=First-order absorption rate constant
(sec™D)
V= Volume of perfusate (cm®
S=Diffusional surface area (cm?)
Nasal cavity=10.4 (surface area of 250
g rat)
Intestinal lumen=2nr! (r: radius, I:
length)

g4, CF {5 59 2] ag=eA
%’—E-"JZ‘—/‘Q% ¥ 7%= Michaelis-Menten Ki-
netics modelel ©J&te] n|A1Y FEEEZA parama-
terE& AEdch o] Rl Bt A5t gl

capacity-limited process& 7]%3h= enzyme kinetics
T. 0

-5 nonlinear pharmacokineticsel] &3] o]&%
14_30,31)‘
dC VmaxC
y=_ & o 4
dt Km+C @
DA e A4E FH3H Lineweaver-Burk

equation(53))o] dejzlr). o] (B)Ale=2HE 1/VE
YZeog 33 1/CE& XFLe 2 gl EAshd 2]
AojAd Y& dHe 2HE Vmaxg, 2419

7171 2HEH Kms 7% 4 ek
K 1
RS T )
\% Vmax Vmax C

1714 V= —dC/dt
=Rate of change of drug concentration in
the perfusate(minus sign indicates dec-
rease in drug concentration)
C=Drug concentration in the perfusate
Vmax=Maximum or saturation rate of drug
loss from the perfusate
Km=Michaelis-Menten constant which is
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Fig. 4—Effect of perfusate’s pH on the absorption of
0.1 mM CF through the rat nasal cavity and
jejunum.

Table I—Intrinsic absorptivity of 0.1 mM CF through the rat nasal cavity and Jejunum from the in situ perfusate

at pH5.0 and 37C

Parameter Percentage Absorbed Apparent first-order rate Appraent permeability
Route (%) constant(min— !X 10~%) (cm/secX 1075
Nasal cavity 22.04(2.89) 2.07(0.24) 3.32(0.38)%
Jejunum 40.12(5.45) 4.60(0.68) 1.90(0.22)

*Numbers in parentheses denote standard errors(n=3)
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Table II—Intrinsic absorptivity of CF through the rat nasal cavity from the in situ perfusate at pH5.0 and 37

o

C
Parameter Percentage Absorbed Apparent first-order rate Appraent permeability
Concn. (%) constant(min~1X107%) {cm/secX10"%)
0.1 mM 22.04(2.89) 2.07(0.24) 3.32(0.38)*
1mM 15.63(3.01) 1.12(0.11)* 1.80(0.17)*
2mM 9.84(3.34) 0.96(0.33)* 1.54(0.54)*
3mM 9.88(1.53) 0.82(0.19)* 1.32(0.30)*

#¥Numbers in parentheses denote standard errors(n=3)
*p<0.05, vs 0.1 mM cefixime

Table IIl-ntrinsic absorptivity of CF through the rat jejunum from the in situ perfusate at pH 5.0 and 37C

Parameter Percentage Absorbed Apparent first-order rate Appraent permeability
Concn. (%) constant(min !X 107%) {cm/secX107°)
0.1mM 40.12(5.45) 4.60(0.68) 1.90(0.22)*
1 mM 30.42(3.81) 2.77(0.14)* 1.11(0.03)*
2 mM 23.81(5.73) 2.56(0.61)* 0.99(0.18)*
3mM 20.32(1.42) 2.34(0.49)* 0.89(0.02)*

#*Numbers in parentheses denote standard errors(n=3)
*p<0.05, vs 0.1 mM cefixime
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Table IV—Michaelis-Menten kinetic parameters for
the nasal and jejunal uptake of CF

Parameter Km Vmax
Route (mM) (X107*mM/min) r
Nasal cavity 1.636 3.121 0.9995
Jejunum 2711 9.829 0.9997
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Fig. 7—Effects of competitive inhibitors(20 mM L-phe,
3mM L-tyr, 20 mM gly-gly, 20 mM ala-ala, 10
mM cefadroxil and 20 mM cefazolin) on the
jejunal and nasal uptake of 0.1 mM CF at pH 5.0.
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Fig. 8— Effects of metabolic inhibitor(2,4-dinitrophenol)
and Na'*, K-ATPase inhibitor(ouabain) on the
jejunal and nasal uptake of 0.1 mM CF at pH 5.0.
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