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Transmucosal Delivery of Luteinizing Hormone-Releasing Hormone(LHRH):

Enzymatic Proteolysis of [D-Ala®] LHRH and Inhibitory Effect of
Medium Chain Fatty Acid Salts in Rabbit Mucosa

Jeong Sook Park, Youn Bok Chung and Kun Han*
College of Pharmacy, Chungbuk National University, Cheongin 360-763, Korea

Abstract—To investigate the feasibility of mucosal delivery of [D-Ala®] LHRH, a potent analogue
of LHRH, enzymatic proteolysis of [D-Ala®] LHRH and inhibitory effect of medium chain fatty
acid salts(MFA) were studied using rabbit mucosal homogenate. [D-Ala®] LHRH incubated in ho-
mogenates of rectal(RE), nasal(NA) and vaginal(VA) mucosa were assayed by HPLC. The degrada-
tion of [D-Ala®] LHRH followed the first order kinetics. The degradation products were found
as [D-Ala®] LHRH' "(m-i), to a lesser extent, [D-Ala®] LHRH'%(m-ii) and [D-Ala®] LHRH!'“3(m-
iii) by the method of amino acid analysis(PITC method). The formation of [D-Ala®] LHRH!"’
was not inhibited by the addition of disodium ethylenediaminetetraacetic acid but inhibited by
sodium tauro-24,25-dihydrofusidate, suggesting that endopeptidase 24.11(EP 24.11) cleaves the Leu’-
Arg® bond of [D-Ala®] LHRH and is the primary [D-Ala®] LHRH degrading enzyme. The patterns
of [D-Al2®] LHRH degradation indicated that EP 24.11 exists in each mucosal homogenate with
the order of RE>NA>VA. MFA sigunificantly inhibited the proteolysis of [D-Ala®] LHRH. The
addition of sodium caprate(1.0%) or sodium laurate(0.5%) to the each mucosal homogenate comple-
tely protected [D-Ala®] LHRH from the degradation.

Keywords [] [D-Al2®] LHRH, mucoal homogenate, endopeptidase 24.11, MFA, proteolysis, inhi-
bit
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Fig. 2—Inhibitory effect of EDTA(2%) and STDHF(1%)
on the [D-Ala®] LHRH(0.5 mg/m/) proteolysis
in rectal mucosal homogenate after 2 hr incu-
bation. Error bars represent standard devia-
tions for three times mean. The tissue protein
concentration is 1.0 mg/ml.
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Fig. 3—Proteolysis profile of [D-Ala®] LHRH and its
metabolites in rectal mucosal homogenate. Er-
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Fig. 7—Effect of sodium glycocholate(0.5%) on [D-Ala®]
0 : ! LHRH proteolysis and its metabolites in va-
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Fig. 6—Influence of protein concentrations on half li-

ves of LHRH and [D-Ala®] LHRH proteolysis
in various mucosal homogenate. The mucosas
are (A) Rectal mucosa (B) Nasal mucosa and
(C) Vaginal mucosa, respectively.

Key: @; LHRH, O; [D-Ala] LHRH

Zt Aulgd o] gloja] [D-Ala®] LHRHe] 3
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A79¢} 7 Fig. 6l vebisich. LHRH % [D-Ala’]

rious mucosal homogenates. (A: rectal, B: na-
sal, C: vaginal). Error bars represent standard
deviations for three times mean. The tissue
protein concentration is 2.5 mg/ml.
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LHRH o= 73$d= wilisert S7hgtel upe}h &
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Table I—Effect of medium chain fatty acid salts and sod.glycocholate on the half life (min) of [D-Ala®] LHRHY

Inhibitor Conc.of inhibitor (%)
0.0 0.1 0.5 1.0 0.0 0.1 0.5 1.0 0.0 05
Rectal Nasal Vaginal

Na caprylate 17.9 19.0 289 313.9* 444 43.0 88.8 627.9* 2165 771.6*
(£0.3) (47 (£31) (549 (£86) (+£98) (+382) (x854) (+153) (+64)

Na caprate 17.9 68.9*  550.3** N.D.** 444 149.8* N.D.** N.D ** 2165 N.D.**
(£03) (2409 (£250.3) (+86) (£3.0 (+15.3)

Na laurate 17.9 80.9* N.D.** N.D.** 444 N.D.**  N.D** N.D.** 216.5 N.D.**
(£03) (£386) (£ 86) (£15.3)

Na glycocho- 17.9 33.2 167.4* 241.7* 444 102.5* 340.8* 491.7% 2165 2579

late (£0.3) (£42) (£383) (254 (+86) (£99) (£261) (£229 (£153) (£44.0)

1) The tissue protein concentration is 2.5 mg/ml.

Each value is the meant S.D. of three different experiments(*p<0.05, **p<0.01). N.D.: No degradation.
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