Original Articles E*ER%]O%%ZR .....

1999

ol A Flo] e o)Al Fejeal ds)

goobono obob oboobooog
CEERE R E e SR

Morphological Changes of the Olfactory Mucosa in the
Chemical Adhesive Inhalation Rat
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— ABSTRACT —

Background and Objectives[] Chemical solvents abuse is a growing public health problem in the Korea and
elsewhere, particularly among young adults and children. Chemical adhesive is a potent sensory irritant in
man and animals due to its high solubility in nasal mucosa. Inhalation of chemical adhesives has been to cause
hearing loss and abnormal auditory brainstem responses (ABR) and many neurologic sequelae. In this study
we investigated the morphological changes of olfactory mucosa in chemical adhesive inhaled rat. Materials
and MethodsU In 40 healthy Spague-Dawley rat, we examined the olfactory mucosa after exposure to chemi-
cal adhesive. Results(] 1) In experimental groups the olfactory mucosa showed increasing inflammatory cells
in lamina propria and atropic changes, loss of cilia in olfactory epithelium. 2) These changes are deepened in
proportion to exposed days. 3) These changes are recovered to normal within 3 weeks in case of experimental
groups which the exposed duration is less than 5 days. 4) But these changes are not recovered to normal wi-
thin 3 weeks in case of experimental groups which the exposed duration is 7 days. Conclusion(] We conc-
luded that the morphological changes of olfactory mucosa may be permanent and so the olfaction may be
deteriorated when the duration of chemical adhesive exposure is over 7 days in rats. (J Clinical Otolaryngol
1999510:231-237)
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Table 1. Gas analysis of chemical adhesive(wt%)
DOAEJI bond

42.0
T

Solvent

Toluene
Methanol
Ethylacetate

Cyclohexane 19.7
N-hexane
9.1

the rest

Acetone

Xylene
T<2.0% below

—0 negative

232

00 0000OO(Table 1). OOOOOO OOO OO
0O 00 000 000 00 00 000 Oooo oo
00 00 OO0 OD0O000o. oooooo oo oo
000 OO 000000 00 oooo oooo o
0O 00000 O0O0O0O, 000 00 Oooo 2000
00 00 O 000000 000 ooood ooog
00 0000 00 0000 oo ooo ooo oo
0000 0 00 Doooo goo. oo 14,34, 5
00,7000 000000 00O OO0 og, 10 O,
20 00,3000 00 0000 00 2000 4% pa—
raform aldehyded OO0 OO0 OO OO O OO
00 OO0 O0O(dorsal area)d OO0 OOOO O
000 00000 0 OO 0oooooo ooooo.
0000 0000 000000 000 oooo oo
00000 U0 OODO OO0 2000 7000 OO
00 000 0O 0000 0000 0ooooo 0 go
0000000 DO00O0O0 Dooo ooo oog.

0oo

00000 D000 0000000 (pseudostrat—
ified columnar epithelium)dJ 0 OO0 OOO O O
00 0000 000 0000 0o oooo oo o
0 00 000 000 000 ooo ooodsup—
porting cell), 00O OO OO0 (olfactory vesicle)O
0000 DOOO (olfactory cell), OO0 (basal lamella)
OO0 O000 00 OO(basal cell) OOOO OO0
00000. 0000 OO0 00 00 oooo oo
0o00.00000 000 oooo oo gooo o
00 (Fig. 1).

ooo

ooob 0oob oooboo ooob ao, 8o, 50,
700 000 OO0 00 0o Obooo ooboo o
0 1000 0oog oboob 0o 0 0ob 000 O
ud, booo oo oo ooo oo ooo boobo



0O 000 0000 o0Ood@rg. 2). 3000 100
U0 0oooo ooo oooob oobob ooobob oo
0O 000 0000 ooooore. 3).500 O 70
00 00000 000 000 0o oood(Figs. 4

Fig. 1. Photomicrograph of the olfactory mucosa in nor-
mal rat. A tall, pseudostratified columnar epithelium with
intact cilia (arrow) was seen (H & E stain, x 400).

e

Fig. 2. Photomicrograph of the olfactory mucosa in rat ex-
posed to chemical adhesive for 1 day. The inflammat-
ory cells (arrow) were appeared (H & E stain, x 400).

Fig. 3. Photomicrograph of the olfactory mucosa in rat
exposed to chemical adhesive for 3 days. The loss of
cilia (black arrow) and more increased inflammatory
cells were seen (H & E stain, x 400).
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Fig. 4. Photomicrograph of the olfactory mucosa in rat
exposed to chemical adhesive for 5 days. More loss of
cilia (black arrow) and more increased inflammatory
cells were seen. Also noted the dispersed array of epit-
helial layer (white arrow) (H & E stain, x 400).
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exposed to chemical adhesive for 7 days. More loss of
cilia (black arrow) and more increased inflammatory
cells were seen. Also noted the dispersed array of epit-
helial layer (white arrow) (H & E stain, x 400).
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Fig. 6. Scanning electron micrograph of the olfactory mu-
cosa in normal rat (x 5000). White arrow indicate the
olfactory cilia mat.

cosa in rat exposed to chemical adhesive for 3 days. The
atrophic change and loss of cilia (white arrow) were seen
(x 5000).
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Fig. 8. Scanning electron micrograph of the olfactory mu-

cosa in rat exposed to chemical adhesive for 7 days
(x 5000).

Fig. 9. Photomicrography of the olfactory mucosa in rat
2 weeks after exposure to chemical adhesive for 5 days.
It showed similar state compared to control group (H &
E stain, x 400).
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Fig. 10. Photomicrography of the olfactory mucosa in rat
2 weeks after exposure to chemical adhesive for 7 days.
The loss of cilia (black arrow) and dispersed array of ep-
ithelial layer (white arrow) (H & E stain, x 400).
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Fig. 11. Scanning electron micrograph of the olfactory
mucosa in rat 2 weeks after exposure to chemical ad-
hesive for 7 days. The atrophic change and loss of cilia
(white arrow) were seen (x 5000).

Fig. 12. Scanning electron micrograph of the olfactory
mucosa in rat 3 weeks after exposure to chemical ad-
hesive for 7 days. The atrophic change and loss of cilia
(white arrow) were still remained (x 5000).
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