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Nasal Allergy : Measurement Using Microdialysis

Hwan-Jung Roh, MD, Min-Hyeog Jang, MD, Hyun-Sun Lee, MD and Kyu-Sup Cho, MD
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—ABSTRACT —

Background and Objectives : This study aimed to measure the concentration (conc) of 19 amino acids (AAs)
in the nasal cavity, to evaluate the difference of AAs conc among normal, allergic nasal mucosa, and allergic mu-
cosa after intranasal application of budesonise, N-acetyl-aspartyl-glutamate (NAAGA), and cyclosporin (CsA)
in guinea pigs. Materials and Method : Experimentally induced nasal allergy model was developed with oval-
bumin in Dunkin-Hartely guinea pigs. Microdialysis was done in the inferior turbinate submucosa of normal con-
trol (C), allergic group (A), allergic group with intranasal application of budesonide (AS), allergic group with
intranasal application of NAAGA (AN) and allergic group with intranasal application of CsA (AC). Results :
All 19 AAs were validated at various conc in the nasal cavity. Glutamate and GABA conc were significantly
higher in A than in C group. The conc serine, arginine, tyrosine, isoleucine, leucine, phenylalanine in AS group
were significantly lower than those in A and C groups, whereas GABA conc was significantly higher in AS
group than in A and C groups. The conc of glutamate, glycine, alanine, methionine, leucine, lysine, phenylala-
nine in A group were significantly higher than those in AN group, whereas tyrosine conc was reversed. There was
no significant changes of AAs conc between A and AC groups. Conclusion : These results suggest that gluta-
mate can be a novel amino acid neurotransmitter of parasympathetic nerve and GABA can act as an inhibitor of
cholinergic parasympathetic nerve in the nasal cavity. (J Clinical Otolaryngol 2005;16:96-104)
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Fig. 1. Schedule for development of the experimentally induced nasal allergy model in guinea pigs. IPO intfraperito-

neal sensitization, INO infranasal sensitization.
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Fig. 2. Schematic drawing of microdialysis catheter for the nasal cavity (A). Catheter was made with Cuprophan hol-
low fiber (200p m inner diameter, 300y m outer diameter) and microdialysis was made through microdialysis membrane
(45 kDa weight cut-off, 2 mm in length) which was inserted in submucosa of the inferior furbinate and the remaining

portion was sealed with epoxy glue (B).
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Table 1. Mean concentrations of 19 amino acids of control (C), allergy group (A), allergy group treated with bude-
sonide (AS), allergy group treated with NAAGA (AN), and allergy group freated with cyclosporin (AC)

pmol/u | (Mean+ SD)

Amino acids C (n=8) A (n=8) AS (n=4) AN (n=4) AC (n=4)
Alanine 1201+ 5.21 13.32+ 7.91 9.10+ 3.01 7.30+ 3.56 11.13+ 8.62
Arginine 7.00+ 4.46 644+ 428 1.60+ 0.40 5.95+ 3.35 7.18+ 579
Aspartate 235+ 1.76 2,66+ 1.86 1.76+ 0.41 2.38+ 1.26 2.56+ 1.58
Cysteine 2.8%+ 1.72 236+ 1.45 2.98+ 1.09 246+ 0.51 1.97+ 0.84
GABA 0.03+ 0.06 0.29+ 0.28 0.82+ 0.13 1.08+ 1.97 0.17+ 0.07
Glutamate 920+ 4.50 1271+ 7.22 8.36+ 3.27 7.83+ 3.33 934+ 5.66
Glycine 34.52+ 18.80 26.75+ 12.07 21.88+ 6.85 13.46+ 7.77 15.39+ 14.67
Histidine 1213+ 6.34 11.90+ 7.54 6.32+ 1.68 681+ 4.92 18.45+ 6.41
Isoleucine 3.15+  1.61 3.00+ 1.59 1.66+ 0.29 1.81+ 0.61 249+ 1.37
Leucine 552+ 280 596+ 298 3.43+ 0.60 3.28+ 1.08 587+ 4.10
Lysine 571+ 3.57 774+ 5.14 5.64+ 2.66 2.87+ 1.01 593+ 6.05
Methionine 1.06+ 0.47 1.36+ 0.91 0.70+ 0.14 0.49+ 0.14 1.00+ 0.51
Phenylalanine 223+ 092 2.53+ 145 1.38+ 0.22 1.39+ 0.50 221+ 1.38
Proline 7.37+ 3.49 937+ 7.54 749+ 2.66 6.15+ 3.40 8.88+ 7.52
Serine 10.38+ 5.28 10.06+ 5.70 4.40+ 1.49 8.09+ 4.47 12.46+ 9.01
Taurine 8.65+ 7.41 9.87+ 9.36 14.38+ 7.38 5.00+ 4.84 1607+ 529
Threonine 8.54+ 4.24 8.27+ 5.40 499+ 1.22 527+ 2.63 8.78+ 6.70
Tyrosine 2.55+ 1.40 281+ 1.54 1.53+ 0.44 527+ 2.63 1607+ 529
Valine 8.24+ 4.06 7.80+ 3.96 5.00+ 0.82 4.90+ 1.56 6.38+ 3.41

n means the number of animal and the expressed concentration is mean+ SD from four times measurement in each

animal
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Fig. 3. Significantly changed amino acids after topical application of budesonide. The concentrations of serine, argi-
nine, tyrosine, isoleucine, leucine, phenylalanine in AS group were significantly lower than those in A and C groups,
whereas GABA concentration was significantly higher in AS group thanin A and C groups.
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Fig. 4. Significantly changed amino acids after fopical application of N-acetyl-aspartyl-glutamate. The concentrations
of glutamate, glycine, alanine, methionine, leucine, lysine, phenylalanine in A group were significantly higher than
those in AN group, whereas tyrosine concentration was reversed.
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