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Evaluation of insulin permection across the rabbit
nasal mucosa using the Ussing chamber svstem
Permeation of insulin across the nasal mucosa, a
desirable absorption site for peptide and protein
drugs to avoid their first-pass effect and gastro-
intestinal degradation, excised from rabbits and the
effect of bile salts as permeation enhancers on it
were evaluted by using Ussing chamber system.
Insulin was degraded in this system, and the
degradation in the mucosal side was slightly sooner
than that in the serosal side. Every bile salt (0.5 %)
used in this study reduced transmucosal electrical
resistance (Rm) and enhanced insulin permeation.
The degradation of insulin in the mucosal side was
inhibited by addition of a bile salt, sodium taurodi-
hydrofusidate. These results suggest that the Uss-
ing chamber system becomes a useful tool to evalu-
ate the enzymatic barrir function of nasal mucosa.
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1 Schematic diagram of the Ussing chamber
system
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E 4 Permeation profile of insulin across the
rabbit nasal mucosa
The data are expressed as mean +SE (n=3~5).
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3 Effect of initial concentration of insu-
lin on its degradation in mucosal side
The data are expessed as mean+SE(n=3

~5).
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5 Effect of bile salts on insulin permeation and Rm profile
The data are expressed as mean-+SE(n=3~5).
4 : Replacement of the insulin solution to the insulin solution containing bile salts(0.5%)
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6 Effect of STDHF concentration on insulin permeation and Rm profile
The data are expressed as mean+SE (n=3~5).
4 : Replacement of the insulin solution to the insutin solution containing bile salt (0.1~0.5%)
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7 Effect of pretreatment time with
STDHF(0.5%)on insulin permeation
and Rm profile

The data are expressed as mean+SE(n=3

~3).
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8 Effect of STDHF on

the stability of insulin
in mucosal side
The data are expressed as
mean+SE(n=3~5).
Initial concentration of insu-
lin was 29 gg/ml.

% 1 Effect of bile salts on the apparent solubility
of insulin

apparent solubility (mU/ml)

control 1.85=0.11*
GC(0.5%) 3.08%0.10
TC(0.5%) 3.13%+0.16
DC(0.5%) 4.1940.15
STDHF (0.5%) 3.43£0.04

* Apparent solubility of insulin after incubation
without bile salt at 37°C for 1 hour(mean=+SE
n=3~35)
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