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Enhanced Transmucosal Permeation of Thyrotropin-releasing Hormone
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Abstracts—The in vitro permeation of thyrotropin-releasing hormone (TRH) through rabbit nasal, rectal and
duodenal mucosae was studied in the absence and presence of an enzyme inhibitor and permeation enhancer.
TRH in the donor and receptor solutions was assayed by HPLC, When thimerosal (TM, 0.5 mM) was added to
the donor cell as an inhibitor, the permeation rate of TRH (200 ug/ml) increased linearly as a function of time.
Fluxes of TRH through the nasal, rectal and duodenal mucosae were found to be 33.325.9, 11,8£ 1.9 and 9.6
0.7 ug/em?/hr, respectively. The addition of sodium glycocholate, glycyrrhizic acid ammonium salt, sodium
taurodihydrofusidate or L-0-lysophosphatidylcholine to the donor solation containing TM did not result in the
significant increase of permeation flux except for the duodenal mucosa, comparing with that in the presence of
TM alone. Consequently, it was suggested that the nasal route was advantageous for systemic delivery of TRH,
and the addition of TM and/or an enhancer was necessary to maximize the transmucosal permeation of TRH.
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Fig. 1. Time-course disappearance (O) of TRH (200 pg/ml) in
the donor phase and permeation (@) of TRH into the receptor
cell through the nasal, rectal and duodenal mucosae in the
absence of inhibitor. Each point represents mean = S.D. (n=3).
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Fig. 2. Effect of TM (0.5 mM) on the time-course disappear-
ance () of TRH (200 pg/ml) in the donor phase and permea-
tion (@) of TRH into the receptor cell through the nasal, rectal
and duodenal mucosae. Each point represents mean +£S.D.
(n=3).
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Fig. 3. Effect of STOHF (15 mM) on the time-course disappear-
ance (O) of TRH (200 Lg/ml) in the donor phase, and permea-
tion (@) of TRH into the receptor cell through the nasal, rectal
and duodenal mucosae. Donor and receptor solution contained
0.5 mM TM. Each point represents mean+ S.D. (n=3).
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Table I Yehigieh, Mpss 5(1990y 23e] 4Ak-S
#g3led Ussing chamber(Bechgaard 5, 1992)E ¢]-£-3}
of 34, A d AL 57 TRHY AE7) Fa4447)
27k 8.9 10, 7.4X10% 2 58X 100 cm/solgivhal B 1
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Table 1. Effects of various enhancers on the steady-state per-
meation fluxes of TRH through rabbit absorptive mucosae

Enhancers Flux (pLg/cm?/hr)

nsed Nasal Rectal Duodenal
No additive 23622 11.3£0.3 1424273
™ 33.3x+59* 11.8£1.9 9.6+0.7
TM+SGC 224+1.7 92+38 1234104
TM+GAA 19302 4.1k 1.4% 14.8+54
TM+STDHF 36.3£0.1% 114x1.6 18.3x1.4%
TM+LPC 25.2x0.6 13.1£20 14932

9The concentration of enhancers was all 15 mM except 0.5% for
LPC. The pHs of donor solutions were 8.0, 7.2 and 7.4 for the
nasal, rectal and duodenal mucosae. Data were expressed as mean
£ 8.D. (n=3). *p<0.05 and **p<0.01 vs no addidve.

Table IL Influence of thimerosal (TM) and enhancers on apparent
permeability coefficients for the transmucosal permeation of TRH

Papp (X 10°%) (cm/s)

Additives

Nasal Rectal Duodenal
No additive 109+1.0 5.0£01 6.6x1.1
™ 15.4+2.7% 7.1+1.1 44+£03
TM+SGC 104+0.8 4.8+2.0 57102
TM+GAA 8.940.1 1.9£0.6%* 6.8+25
TM+STDHF 16.8£0.1% 53.3%07 8.5+0.6%
TM+LPC 11.7£03 6.1+0.9 69%£1.5

Experiments were conducted in Valia-Chien permeation system
mourited with rabbit nasal specimen. Data were expressed as mean
£5.D. (u=3). *p<0.05 and **p<0.01 vs no additive.
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BT, Lundin 5(1991)» Caco-2 cell®] o
2B7] FA7) <F 1.5X10° Cm/bc’]?dl:]’-‘— 3ot &7
9] 7 Ak 53 TRHY T35 0.14X 10 cm/s
2 BRaEo(Dowty 5, 1992). Ussing chambers A8
g A 27 w17k Aol FaA e XA 1% SGC
£ 713t 7] ST 12.6X 100 cm/is® 718HA] ek
789(4.9X10%cnys) Bk o 269 Fohal B E gl
(Jorgensen®t Bechgaard, 1994). Valia-Chien F3}4d-& A}
48 2 Q7oA T™Me] F/EX] ehe 0] TRHY ¥
7d At BalAleE Caco-2 cell Bet oF 7 FHow,
7b AeRel= 7gel Zioh 9 Jgrgensen¥) Bechgaard
(1994)°] Ussing chambers ARE3}e] H st w7} A9
A e} vl wed “H = ‘”:FF'J v|7} Aey FA g} oF
2.2 A vepgltt. o] Akt FF2 FR]A]7]= Ussing
chamberell A= A& ] L Aake] Fz2A 53] o
A= dm Ak Tl AFtd FHAAAME Az 7
e} A Ape] Sl Wssly] dEo2 Az
EIETN T FRiHE Chl "’“choﬂ 0jxl= &8

FHAlEE £33 2447 5] donor cell & recepter
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Table . Comparison of protein concentrations in the donor and receptor solutions after 24 hr-permeation study using nasal, rectal and
duodenal mucosae in the absence and presence of TM and various enhancers

Protein cone. (Lg/ml)

Inhibitor or

, Nasal Rectal Duodenal

nhancers used®

Donor Receptor Donor Receptor Donor Receptor
No additive 253£4 255+4 330£26 166 £47 49041 194£19
™ 243123 24036 317£21 161 £27 503£37 212+18
TM+SGC 371 x73% 26317 T27E71 19612 1106 £23* 258+3
TM+GAA 303+44 241£36 368126 173£19 563435 225+28
TM+STDHF 260£33 239+17 32417 15518 511+20 188 £37
TM+LPC 268 =38 157433 308£11 118+9 497+12 130£2

#The concentration of enhancers was all 15 mM except 0.5% for LPC. The pHs of donor solutions were 8.0, 7.2 and 7.4 for the nasal, rectal
and duodenal mucosae. Data were expressed as mean & 8.D. (n=3). *p«<0.05 vs no additive.

cell o] Fojolz chiars &A1 23 Table 119
2ok v, A3 o fdblﬂﬂ Ao AoE S Fa
4 F FE ik TR e TME 7R A%
S5l AMEEE 740] HlE 27 0.96(0.94), 0.96(0. 97)
2l 1.03(1.09p0E WHE A} gl = TMERS
748l 799} vlm3le} SGC, GAA, STDHF 9 chz}
e FHSAAEL A AREEE A w17, A A Ale]
A A Auke] HaE donor celldE whl ek SGC»
GAA>STDHF>LPCS] Z=o|gion} HAl Bz Jvr] =
A= ootk SGCE A7I’E donor phase® wfafo] o
AARE 718 7ol wlE] o 22012 FUME vheRded
Bl FrFAAed viF el 2k ilFe] F2E5
7} 72 Aoz vepid sG] FHE7 75 P
A8l g FHAAIF) T (Martin 5 1978), Sel| g4
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= 1981). 2eh} F|= Z ) 7l weAl 2k
EF(SDC)] ;ﬂ“ﬂf—iﬂ—ﬂ—'] E’l’ﬂ'l]“l‘ﬁ 71w e A
A 2o A7 A9 186741 pg/mi, #A A
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Table IV. Effect of permeation direction on the flux of TRH

through various rabbit mucosae

Permeation dirccltion

Flux (ug/cm*/hr)

Nasal Rectal Duodenal
Mucosal — Serosal 333£59 11.8%1.9 9.6+0.7
Scrosal — Mucosal 136220  6.0X£22% 96%0.1

Data were expressed as mean £8.D. (n=3). *p<0.05 vs normal

direction.
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