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Effect of Fatty Acid Salts on Proteolysis of Insulin in the
Nasal Tissue Homogenates of Rabbits

Kun Han',

Cheol Hee Cha, Youn Bok Chung, Cheong Sook Park

College of Pharmacy, Chungbuk National University, Cheongju, Chungbuk 360-763, Korea
(Received March 5, 1992)

The purpose of this study was (i) to determine whether protease inhibition by medium chain
fatty acids such as sodium caprate, sodium caprylate and sodium laurate led to suppression of
insulin proteolysis over a range of insulin concentrations and (i) elucidate preventing effect of
the enhancers on molecular self-association of insulin in pH 7.4 phosphate buffer isotonic solution.
To this end, the rate of insulin proteolysis in nasal tissue supernatants of the albino rabbits was
determined in the presence of 0.1~2% sodium caprylate, sodium caprate and sodium laurate at
insulin concentrations ranging from 5 to 100 uM. At fatty acid salts concentration lower than 0.5%,
insulin proteolysis was accelerated but the enhancers of high concentration (>1%) reduced the
rate of insulin proteolysis. These effects were dependent upon insulin concentration and chain
length of fatty acid salts. Circular dichroism spectra of insulin solutions were then determined.
Monomer fraction of insulin was increased with increasing sodium caprate. Therefore, half-life dec-
rease of insulin at low concentrations of the enhancers was attributed to deaggregation of insulin
by the enhancers, increasing the proportion of monomers available for nasal proteolysis. And the
increase of half-life at high concentration of the enhancers was attributed to inhibitory effect on
protease rather than the effect of monomer fraction.

Keywords—nasal absorption, insulin, penetration enhancer, fatty acid salt, molecular . self-associa-

tion, nasal proteolysis.
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Figure 1—Influence of insulin concentration on its half-
life of hydrolysis in nasal tissue supernatants of the al-
bino rabbit. The tissue protein concentrations were 2(0)
and 8 mg/m/(@®). Error bars represent standard devia-
tions for three times incubation. The half-life of insulin
hydrolysis was infinity at 100 pM of insulin and tissue
protein concentration of 2 mg/m/.
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Figure 2—Effect of the sodium caprylate on insulin pro-
teolysis in nasal tissue supernatants at insulin concent-
ration 5(0), 10(@) and 20 pM(¥). The tissue protein
concentration was 2 mg/ml. Error bars represent stan-
dard deviations for three times incubation.

Ve E Qe
7.

71 E
off A Wkzkr)= 32
A

nuh

EALA7I7 F7HskAT) 5 uM
I , 100pM =W FEolAE oF
th o] Adte JHES] v FAd
19] <ded 7FRAAEE NPT Lee 509
Aol X} ole} B A2 RE, °1€"31%“
Zo wet wgAE g g Fo g as
2342 = Qe dE 5"‘57]' EA3sE 2 @l]"é’
do}. meb g asg T2 5+ e o
SUFES FAAL %‘ l oz} R aky
Aoz AdAE F & HF FFs Faux
3k ek
Fig.2v w7 #2A(ZADWF S ; 2 mg/
m) A, FFEJAZA APEE F9 sl so-
dium caprylate(5 % ; 0~2.0%)7} A& (FE; 5,
10, 20 uM) iR wX= °§5§% Yehrd A

P

80040l

-

o]t} Sodium caprylate 0.1%9A ¥kz7]7} Z7}38)
AL 05%9} 1% A 73] ‘3}7L7]7} AAEA

7t 1% o)1 dol A= oAl E71ekth Sodium cap-
rate®] 7, Hrigo]l A& w(0.1, 05%) = v
A717F 24395 1% o) dolMe F23] w77t
F7kete] 2% M FEU7E HAH(Fig 3). So-
dium laurate®] 73-9-o]% sodium caprate$} A}
e BYri(Fig 4). 7+ sodium laurates] 7

J. Kor. Pharm. Sci, Vol. 22, No. 2(1992)

Half-life (min)

0.0 0.5 1.0 15
Sod. laurate (%)
Figure 3—Effect of the sodjum caprate on insulin pro-
teolysis in nasal tissue supernatants at insulin concent-
ration of 5(0), 10(@®) and 20 uM(¥). The tissue protein
concentration was 2 mg/m/. Error bars represent stan-
dard deviations for three times incubation.
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Figure 4—Effect of the sodium laurate on insulin pro-
teolysis in nasal tissue supernatants at insulin concent-
ration of 5(0), 10(@®) and 20 pM(¥). The tissue protein
concentration was 2 mg/mi. Error bars represent stan-
dard deviations for three times incubation.
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Table 1—Relation of Chain Length of Fatty Acid Salts and Abillity for Protease Inhibition in the Nasal Tissue Supernata-

nts
Chain Length Critical® Half-life of Insulin Proteolysis
Adjuvant . ..
(carbon number) point at 1% addition at 2% addition
Sod. Caprylate 8 1.0% 51.7+ 6.3** 158.0+ 34.1
Sod. Caprate 10 1.0% 731+ 72 o
Sod. Laurate 12 0.5% 2771+ 529 ©

The concentrations of protein and insulin in nasal tissue supernatants were 2 mg/m/ and 10 pM, respectively.
*At which half-life of insulin proteolysis was dramatically increased.

**Meant standard deviation
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Figure 5—Effect of the sodium caprylate on insulin pro-
teolysis in nasal tissue supernatants at insulin concent-
ration of 10(O), 50(@) and 100 uM(V). The tissue pro-
tein concentration was 8 mg/ml. Error bars represent
standard deviations for three times incubation.
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Figure 6—Effect of the sodium caprate on insulin pro-
teolysis in nasal tissue supernatants at insulin concent-
ration of 10(Q), 50(@) and 100 pM(¥). The tissue pro-
tein concentration was 8 mg/ml. Error bars represent
standard deviations for three times incubation.
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Figure 7—Effect of the sodium laurate on insulin pro-
teolysis in nasal tissue supernatants at insulin concent-
ration of 10(C), 50(@) and 100 uM(¥). The tissue pro-
tein concentration was 8 mg/ml. Error bars represent
standard deviations for three times incubation.
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