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Abstract: The aim of this study is to investigate absorption-promoting mechanism of enhancers and
the transport pathway of large hydrophilous molecular across rat nasal epithelium by electron spin resonance
(ESR) and confocal laser scanning microscopy ( CLSM) technologies. In the experiment, recombinant
himdin-2 ( HV2) was chosen as a large hydrophilic molecular model drug. After nasal adm inistration in
rats the bioavailability of HV2 with or without various enhancers was compared. The effects of enhancers
on membmane lipid fluidity and protein conformation were measured with 5-deoxyl-stearic acid ( 5-DSA),
16-deoxyl-stearic acid (16-DSA) and 3-maleidoproxyl ( MSL) labeling ESR. The effects of enhancers on
cytoskeletal F-actin of rat nasal epithelium and FITC-tH V2 transport pathway across rat nasal epithelium
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were perfoomed by CLSM combined with fluorescence labeling. 0.5% Chitosan ( CS), 5% hydroxyl-
propyl-beta-cyclodextrin ( HP-B-CD) and 1% ammonium glycyrthizinatt ( AMGZ) were all able to
significantly increase the nasal absorption of V2. CS could result in the paracellular pathway transport of
FITC-H V2 which seemed rlated to a transienteffect on tight junctions. HP-B-CD could cause paracellular

and transcellular route transport of FITC-HV2 by influencing upon membrane protein as well as lipid
fluidity. AMGZ seemed to enhance the transcellular route transport of FITC-tHV2, and could exert some
influence on membrane protein but not on lipid fluidity. So how it brought out this result needs further

research. Presentexperiment may become a useful reference for promoting mechanism of enhancers and the

transport pathway of large hydrophilic molecular across nasal epithelium research.
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Table 1 Phamacokinetic parameters after nasal adm inistration of HV2 solution alone or
with some enhancers to mts (7 =5 or6, xts)
Fomulation Dose /mg* kg™ ' Cpae /ng® mL™! T, . /min AUCU.’“O min 1 E. /%
/Hge min® mL
CS(0.5% ) 6.0 322.80 *132.3" " 20 £8. 4% 16.14 £6.40" " 7.66
HP-B-CD(5% ) 6.0 359.65 £134.9" * 40 E240 22.90 *10.21° " 10.87
AMGZ(1%) 6.0 215.40 £91.5" 40 *2348 15.87 £5.83" " 7.53
Saline 6.0 94.15 £42. 4 20 £g28 4.50 £1.75 2.14
sc 1.0 453.90 £95.3 93 £l16 35.10 £9.74 100. 00

sc: Subcutaneous adm inistration. = P <0.05,
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Table 2 ESR pammeters of 5-DSA, 16-DSA and

MSL labeled mabbit nasal mucosa membrane treated
with different absorption enhancers (17 =3, x £s)

Enhancer 5-DSA 16-DSA MSL
(S) (C/A) (hy /hy)
Untreated 0.699 £0.073 2.928 +0.334  0.348 £0.040
CS(0.5%) 0.566 £0.113 2.780 £0.322 1.057 £0.076" "

2.133 £0.156" 0.732 £0.079"
2.988 £0.338  1.320 £0.201" ~

HP-B-CD(5% ) 0.570 %0.059

AMGZ(1%) 0.599 £0.072

" P<0.05, " P<0.01 vsuntreated group
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Figure2 Horizontal section of FITC-tHV2 transport pathway across rat nasal epithelium and the fluorescence
distribution of F-actin staining with TRITC-labeled phalloidin after treatment with 0. 5% CS ( A), 5% HP-B-CD
(B), 1% AMGZ (C) and untrated control ( D). Images were obtained by CLSM
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activation of Rho proteins by CNF-1 influences tight
-2 junction structure and epithelial barrier function [ J]. J
Cell Sci, 2003,15:725 - 742.
References [ 91 Marttine, Verhoef JC, Spies F, et al The effect of
[1] Davis SS, Illum L. Absomption enhancers for nasal drug methylated B-cyclodextrins on the tight junctions of the rat
delivery [ J]. Clin Phamacokinet, 2003, 42: 1107 - asal rmspiratory epithelium: electron microscopic and
1128 confocal laser scanning microscopic visulization studies
[2] Talley JD. Cardiology commentary and update: himudin [ J1. J Control Release, 1999,57: 205 - 213.
[ J]. J Arkansas Med Soc, 1995, 91: 445 - 446 [10] Humi MA, Noach ABJ, Blom-roosemalen MCM, et al
[3] Zhang YI Zhang Q Hou JL et al The Pemeability enhancement in Caco-2 cell monolayers by
phamacokinetics and phamacodynamics of recombinant sodium  salicylate and sodium  taurodihydrofusidate:
hirudin-2 nasal spray [ J]. Acta Pham Sin ( assessment of effectreversibility and imaging of
), 2006, 41: 268 - 271 transepithelial transport route by confocal laser scanning
[ 4] Zhang YJ, Ma CH, Lu WL, etal Pemeation-enhancing microscopy [ J]. J Pham Exp Ther, 1993, 267: 942 -
effects of chitosan formulations on recombinant hirudin-2 950.
by nasal delivery in vitro and in viwo [ J]. Acta Phamacol [11 ] Schipper NG, Olsson S, Hoogstraate JA, et al Chitosan
Sin. 2005.26:1402 - 1408 as absorption enhancers for poorly absorbable dmgs 2:
[ 5] Chandlerr SG, Illum L, Tomas NM. Nasal absorption in mechanism of absomption enhancement [ J]. Pham Res,
rats. Il Effect of enhancers on insulin absorption and 1997,14:923 - 929.
nasal histology [ J]. Int J Pham, 1991,76: 61 - 70 [12] Marttin E, Verhoef JC, Cullander C, et al. Confocal
[6] Griessbach U, Stumebecher J, Martkward TF. Assay of laser scanning m icroscopic visualization of the transport of
himudin in plasma using a chrom ogenic thrombin substrate dextrans after nasal administration to mats: effects of
[ J]. Thromb Res, 1985,37: 347 - 350 absomption enhancer [ J]. Pham Res, 1997, 14: 631 -
[7] Tang HT, Chen YL, Shen HX, et al Early carcliac 637.
[13] Yang T, Hussain A, Paulson J, et al. Cyclodextrins in

myocyte membrane changes in severely bumed mts: a
spin labding-esr study [ J]. Chin J Plast Surg Bums (

), 1999,15:224 - 227.
Hopkins AM, Walsh SV, Verkade P, et al. Constitutive

nasal delivery of low-molecular-weight heparins: in vivo

and in vitro studies [ J]. Pham Res, 2004, 21:1127 -

1136.





