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Changes of Olfactory Epithelium and Olfactory Function in Mouse treated with Intranasal
Irrigatting by TritonX-100 and Their Relationship

ZENG Xian-ping, CHEN He-xin*, FU Qing-ling, XU Rui, WEN Wei-ping, SHI Jian-bo, XU Geng
(Department of Otorhinolaryngology, The First Affiliated Hospital, Sun Yat-Sen University, Guangzhou 510080, China)

Abstract: [ Objective] To investigate a mice model of dysosmia induced with TritonX-100 and observe both the histological
changes of olfactory epithelium and functional abnormalities of mouse olfactory organ. The above relationship between the structure and
function is evaluated in the study. [Methods] The dysosmia model was established using the mice of 8 to 10-week-old induced through
intranasal irrigation with 0.7% Triton X-100(TX). The The “buried food pellet” test was conducted separately at 3, 7, 21, 49, and
56 days post irrigation to evaluate the mouse olfactory functional abnormalities, combined with the means of olfactory marker protein
(OMP) immunohistochemical analysis of olfactory epithelia(OE) for identification of the changes in mature olfacory receptor neurons
(ORN), total cells and thickness of OE. And the relationship between “buried food pellet” test outcome and the mature ORN
population of OE was detected.  [Results] 3 to 7 days after intranasal irrigation with TritonX-100, the mature ORN in olfactory
epithelium, OE thickness and total OE cells were distinctly reduced. And the average time for finding food was obviously extended. At
21 days post-irrigation, the mature ORN in olfactory epithelium began to increase, and meanwhile the OE thickness recovered. A
large number of newly regenerated cells were observed, most of which are OMP(—-) cells. The olfactory function partly recovered, but
the average time spent to find food is still longer than the control group. At 49 to 56 days post- irrigation, the mature ORN cells,
average thickness, total OF cells restored and the “buried food pellet” test outcome recovered to normal. The food-finding time of mice

was significantly correlated with the number of mature ORN in OE (r = -0.757, P < 0.001). [ Conclusions] Behaviour test,

Y8 B4R . 2012-12-25
EEWAB . ARAFHLITRITH (2009B030801202)
{EH R . % -, W14, E—mail ; zengxianping]13@163.com; * M 1EH , BEE B, LAEEEIH , E-mail : chenhexin9999@126.com



372 IR A (A B4R

%345

combined with morphology and histochemistry analysis used in this experiment can be useful in assessing odor detecting capability.

The dysosmia model was induced successfully by intranasal irrigation with 0.7% Triton X-100 (TX), which was convenient, stable,

reliable and restorable.

Key words: dysosmia; olfactory marker protein(OMP) ; olfactory function; tritonX-100
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Fig.1 The schematic illustration of “buried food

pellet” test
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78 F=379.48,P < 0.001, Bonferroni %P FL# 78



374 IR A (A B4R %345

3 \U ¥
- al \‘\.s LY

B2 REROMPREHALEE,
Fig.2 Olfactory marker protein (OMP) immunohistochemistry of olfactory epithelia (OE)

A olfactory epithelia at the nasal septum, nasal roof, turbinates and submucosa axons are OMP (+). Double arrows ( T T ) show the nasal
septum, single arrow ( T ) show the nasal roof, double arrow—heads ( A A ) show the turbinate, five—pointed stars ( % ) show submucosa axons
bundles, NC shows the nasal cavity; THC x 20. B: Mature olfactory receptor neurons (ORN) lie in the medial epithelium and the submucosa axons are
OMP(+), the supporting cells lie in the topside of OE and the basal cells lie in the basilar part of OE are OMP (-). Double arrows ( T T ) show the
supporting cells (SC) , single arrow ( T ) show the olfactory receptor neurons, triangles (A) show the basal cells (BC) , five—pointed stars ( % )

show submucosa axons bundles, THC, x 200.

B3 EEEREE OMP REHLEE
Fig.3 Olfactory marker protein (OMP) immunohistochemistry at lesioned olfactory epithelia(OE)

A'; Control group, THC,x 200; B: 3 days post—irrigation, IHC, x 200; C. 7 days post—irrigation, IHC,x 200; D. 21 days post—irrigation,
IHC,% 200; E: 49 days post—irrigation, IHC,x 200; F: 56 days post—irrigation, IHC, x 200.

%3 ~7 H OF JEEE 5%} FE 4 KA 556 21 .49, BT 258 OMP (+) 41 A 155, A2 i A2 4~ 5L
56 HMILL A BE 2R, P<0.001 ZRAG5012# FOR BN, X IRZH OF -2 45 e % S BT B
HX(E3,5), SAMIRCH 472 + 7, 7 ~ 9 BN, FER
233 OFE w@feg4umy WL R P 4 i B g OMP (+) 4 Jifg ; 1545 J5 2 3.7.21.49 .56 K ,OF i
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Fig.4 The OMP(+) cells in OE after intranasal irrigation
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Fig.5 The OE thickness after intranasal irrigation
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B FJa I B3, BrERAE, EEES 3.

500

400 -

300

200
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Fig.6 The total cells in OE after intranasal irrigation

7.21.,49 K3 R & FHESTE] (s) 4301 A 496 +
37,534 + 68,268 + 24,137 + 37,70 + 12, T
ANOVA 4378 F=32.04,P < 0.001, %5t
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ERAGIFEL(ET),
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0 D 1 1 1 1 H 1 D
Cir T3 T7 T21 T49 Ta6

Days Post—irrigation

B7 NRREINEERHE
Fig.7 The olfactory function in intranasal irrigated mice
1) compared with control group, P < 0.001. Ctr; Control group;
T3, T7, T21, T49, T56: 3, 7, 21, 49, 56 days post—irrigation

2.5 OE ## ORN #E 5 5 g E A X%
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