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Enzymatic Degradation and Stabilization of Thyrotropin Releasing Hormone
in Various Rabbit Mucosa Extracts
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To evaluate the feasibility of mucosal delivery of thyrotropin releasing hormone (TRH)
through various mucosae, enzymatic degradation and stabilization of TRH in the nasal. rectal
and duodenal extracts of rabbits were studied. TRH in the extracts was assayed by HPLC and
its degradation was found to follow apparent first-order kinetics. The residual concentrations of
TRH in the mucosal extracts of nasal, rectal and duodenal segments after 24 hr of incubation
were found to be 65.1(£1.1), 19.7(*+2.7) and 0%. and in the serosal extracts. 65.6(x5.5), 75.2(+
1.1) and 68.7(=1.4)%. respectively. This result suggests that there is a significant difference in
the activity of TRH-degrading enzymes among the sites of administration. The inhibition of
TRH degradation in the mucosa extracts was kinetically investigated using various additives
such as thimerosal, benzalkonium chloride, disodium edetate, o-phenanthroline, dithiothreitol
and dithioerythritol, and ICs values of inhibitors were calculated. The results obtained showed
that thimerosal (0.5mM) and benzalkonium chloride (0.141 mM) protected TRH from the
enzymatic degradation in all the mucosa extracts more than 95% after 24 hr of incubation.

Keywords — Thyrotropin releasing hormone. Mucosa extracts. Enzymatic degradation, Enzyme

inhibitor, Stabilization
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Table I — Protein Concentrations in Various Rabbit Mu-
cosa Extracts

Mucosa Extract  Protein concn. (ug/mp?
Nasal Mucosal 76.19 (0.01)
Serosal 79.76 (£0.02)
Rectal Mucosal 133.33 (+0.03)
Serosal 92.06 (+0.03)
Duodenal Mucosal 203.57 (£0.06)
Serosal 74.21 (£0.01)

? Expressed as the concentration of rabbit albumin.
Data were expressed as the mean+S.E. of the data
from four rabbits.
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Figure 1—Time-course degradation of TRH in the
nasal rectal and duodenal extracts at 37°C. Each
point represents the meant+S.D. of three determi-
nations.

Key: A, isotonic phosphate buffers (pH 8.0 for
nasal, pH 7.2 for rectal, pH 7.4 for duodenal): O,
Mucosal extracts: ®, Serosal extracts
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Table II— Apparent First-order Rate Constants (k) and

Half-lives (t,,) for the Degradation of TRH in the Fx-
tracts of Various Absorptive Mucosae

Mucosa Extract (Xwal'( hed) (tﬁf)
Nasal  Mucosal 10.86(+1.48) 67.59(x+ 9.23)
Serosal  11.62(+2.27) 67.36(+13.15)
Rectal Mucosal 56.43(£4.46) 12.52(+ 0.99)
Serosal 5.10(£0.61) 141.85(+16.92)
Duodenal Mucosal 624.02(+9.07) 1.11(x 0.02)

Serosal 6.76(£1.72) 127.03(£32.23)

Each value represents the mean+SEM of three deter-
minations.
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Figure 2—Time-course degradation of TRH in the
nasal rectal and duodenal extracts containing same
protein concentration (30 pg/mi) at 37°C. Each point
represents the mean+S.D. of three determinations.
Key: A, isotonic phosphate buffers (pH 8.0 for
nasal. pH 7.2 for rectal, pH 7.4 for duodenal): O,
Mucosal extracts: ®. Serosal extracts
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Figure 3—Effects of initial peptide concentrations
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Table I— Effect of Initial Peptide Concentration on
the Apparent First-order Rate Constants (k) and Half-
lives (t,,) for the Degradation of TRH in Various Ab-
sorptive Mucosal Extracts

Initial concn.

Mucosa (ng/ml) (XlOe},{ hed) tiz (hr)
Nasal 30 12.0(+ 3.0) 61.6(+ 8.9)
50 9.8(+ 1.2) 72.3(x 5.4)
100 8.6(+ 2.9) 89.7(x18.4)
200 4.6(x 0.3) 144.6(x 3.5)
Rectal 30 274.1(£10.6) 2.5(£ 0.1)
50 52.9(x 2.7) 13.2(£ 0.7)
100 46.1(+ 1.3) 15.1{(£ 0.4)
200 27.6(% 1.3) 25.5(£ 1.3)
Duodenal 30 926.9(+£34.9) 0.75(x 0.5)
50 536.6(+ 2.7) 1.3(%£ 0.02)
100 485.9(£13.3) 1.4(£ 0.04)
200 385.8(x 0.7 1.8(x 0.01)

Each value represents the mean+SEM of three deter-
minations.
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Figure 4—Dependence of degradation rate constants
on the initial peptide concentration in various mu-
cosal extracts.

Key: ©, Nasal extract: @, Rectal extract: A, Duodenal
extract
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Table IV—/C;, Values of Sorne Inhibitors for the Inhibition of TRH Degradation in Various Absorptive Rabbit Mucosa

Extracts
Inhibitors ICso values (M) )
used Nasal Rectal Duodenal
™ 2.69(+0.37) 0.17(x£0.17) 0.54(+0.38)
EDTA 531.0(+0.33) 9,830.2(x8.84) 3.35(+4.52)
PNT 4,496.3(+1.86) 1.894.4(+2.41) 21.07(£2.24)
DTT 739.3(%0.30) 139.1(+0.13) 3.82(£5.40)
DTE 392,960.2(+0.55) 2.239.4(+1.46) 4.36(+6.13)
BC 3.73(£0.25) 3.69(+3.29) 1.47(+1.97)
PMSF 0.00025(£0.0 ) 76.99(+9.60) 31.29(+3.99)

Each value represents the mean + S.D. of three determinations.
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