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The Effect of Acute Sinusitis on the Ultrastructure and
Sialic Acid Distribution on the Sinus Mucosa Cell Surface
of the Rabbit
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ABSTRACT

Experimatal maxillary simisitis waz induced in New Zealand white rabbits by blocldng the masillary sinus
ogtium, The distribution of lectin receptors was explored in the mucosa with induced maxillary sinusitis using
colloidal gold label complex with lectin WGA purified from wheat germ (Triticum vulgeris). The lectin WGA
gold compler, shown to recognize GleMNac (N acetylglucosarnine) and NeuNAc (N acetylneuraminic acid)
regions, was applied to detect binding sites in Lowieryl HM 20 zections and viewed under the electron
microscope,

An increased height of the cylindric cells ciliary loss and hyperplasia of the zecretory cells were obgerved.
Examination of normal sinng muecoza labeled with gold labeled leeting showed the distribution of
sialoglycoconjugates to be mainly in the ciliary layer and the gramles in the secretory cells. Inflamed mucosa
had increased labeling intensity of gold labeled WGA inthe eilia and the secretory granules,

These remlts indicate that lectin WGA receptors are located in the cilia and zecretory granules. Specific
changes in the lectin binding pattern were apparent inthe inflamed rmecoza in the experimentally induced acute

simisitiz, in comparizon with normal mucosa, conceivably az a part of host defenze reactions.
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4 AT Az S Aoz FRHAG (Fig 8)
A=z Jdgdd AR Ad=rs J9



166 Eorean J. Electron Microscopy Vol 32, Ne. 2, 2002

Table 1. Quatitative density of the labeled mold particles inthe
24 and TZhours ealtred fibroblast reacted with WGA
gold complext *Mean + standard deviation

MMean No, Gold particlas/
0.1 um? in the fibroblast

Control Tizsue  Sinusitis Tissue

Epithelial Cilia 3x3
The gramles of the
sacretory cell 3+2
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FIGURE LEGENDS

Figs, 1-8, Scanning elsctron micrograph on the maxillary sinug rmeosa of the rabbit,

Fig, 1. The ciliated cells were predominated with regular ciliary pattern on the nommnal maxillary sinus micosa of rabbit, Bar=
10um

Fig, 2. The clustered non ciliated cells (NT) were obaerved in the epithelium of maxillary sinus mmcosa after sinusitis, Bar=
10 pm

Fig. 3. The normal cilia(C) with smmooth  surfaced shaft are beating toward a certain direction Bar=1pm

Fig, 4. The surface of maxillary sinis micosa after gimzitis wers obaerved non  ciliated cells (NC) and iramaturad oilia. Bar=
1m

Fig, 5. It was observed well developed cilia and microwvilli in the epithelinm of normal maxillary sinus mcosa. Bar=1pm

Figs. 6, 8. Scanning elactron micrograph showing loss of aractness and directionality, and severely distorted and fused cilia
(compound cell: CC) obaerved frompumlent sinusitiz, Bar=1um

Fig, 7. It was obzerved non ciliated cells(NC) in the normal maxillary sinus mmcosa. Bar=1pm

Figs, 9-18. Transmission elsctron rmicrograph on the maxillary sinug rmeosa of the rabbit,

Fig, 9. The cilia of normal ciliated cell (C) waz cheerved 9 4-2 microtubule pattern in axial sections and basal body (BB). Bar=
1m

Fig, 10, Transmission electron misrograph of normal maxillary sinus repiratory rmeous epithelium, Ciliated eylindrical cells
of fairly uniform shape constitute bulle of epithelial cell layer. Ciliated cells and secretory cell were cbzerved. There
were gecretory cells scattered among the ciliated cells, Bar=1pm

Fig, 11, Normal zecretory csll contain gramales (G) ranging frorm rmainly dark to pale with darle core, Bar=1pm

Fig, 12, Sinusitis gecratory cell (SC): There was typical secretory cell with mainly pale gramiles in center. To right, non
ciliated cell can be ssen with microvili. To left, ciliated cell was chaerved, Bar=1 um

Fig, 13, The normal maxillary sinus mmcosa which reacted with lactin WGA gold cormplex. Gold particles were predominatly
labeled on the cilia. Bar=1pm

Fig. 14, The simsitis rmicoza which reacted with lectin WGA gold complex. Gold patticles were specifically labeled on the
cilla (arrow head) of the inrnatared ciliated call, Bar=1um

Fig, 15, The normal maxillary simiz mmcosa which reacted with lectin WGA gold complex. Gold particles were very slightly
labeled on the gramiles of the secretory cells, Bar=1pm

Figs. 16, 17,18, The sinusitis rmcosa was reacted with lectin WGA gold compler. Gold patticles were gpecifically labeled on
the granules (arrow head) of the secretory cells, Bar=1pm



