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Olfactory dysfunction is one of the most debilitating problem in chronic rhinosinusitis (CRS)
patients, and exact mechanism underlying sinusitis induced olfactory dysfunction was not ful-
ly understood. /n vivo manipulation for olfactory epithelium and fresh specimen for histopatho-
logical analysis are essential for research, but it is nearly impossible to do in human due to inac-
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cessibility of olfactory epithelium and risk for complication. For this reason, several animal
models using toxic materials, such as 3-methylindole or bromomethane, have been suggested
for mimicking olfactory epithelial damage in CRS, but none of them could truly imitate the
event which happens in real patient. Inducible olfactory inflammation (IOI) mouse is a transgen-
ic mouse model selectively producing tumor necrosis factor-alpha (TNF-a) in sustentacular
cell of olfactory epithelium. The production of TNF-a can be actively initiated by giving food con-
taining doxycycline to IOl mouse, and inflammation is stopped in the absence of doxycycline.
Both toxicity model and transgenic model have their own advantages and disadvantages, there-
fore appropriate model should be selected for optimal results.
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= ek olfet SAES) RS A oOFES FoJal  riform plate)E AU T (olfactory bulb) B AH F34174
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Tojx] AE12] . 2 tumor necrosis factor-alpha(TNF-
ulsto] YEULS-2 Bk ofefd @3S ATAVH
st o2 ARk FXE 4 YES 2AHEe 101 4
Foll doxycycline®| Z3H Al (pellet) & Fo{81H ZZ1A)
7] o] RN A A 0 &2 TNF-07} AYAElo] dFo] &
HIEITE 101 Aol ot Hok ApAe g2 sl flsto] 24|
Nd& TNF-caol 23t 943, cyp2el-reverse tetracy-
cline transactivator(rtTA), ZL2] AL tetracycline response ele-
ment(TRE)-TNF-a0]] 0|22 ] 280 2 Lpi-o] 7]%3k1
A} g,
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7} F2pgrolA] ojudt EE shA] thalAl ofx)
sab] LelA QA SRR AR 2lin vitro) el A] TNE-
00] Foj7h 44E ORNO| AEABE GEsielrts 13

7 Agiek?

www,jkorl.org 817



Korean J Otorhinolaryngol-Head Neck Surg 1 2015;58(12):815-21

N (=)

..A
....*.......@
® (NPGEB @D [ ]

Fig. 1. Signaling pathway of tumor necrosis factor receptor 1
(TNFR1). There are three main sub-pathway following the binding
of TNF-a to TNFR1. Dashed grey line following caspase 3 repre-
sents multiple step. TNF: tumor necrosis factor, JNK: Jun N-termi-
nal kinase, RIP: receptor interacting protein, TRADD: TNF-asso-
ciated death domain, FADD: fas-associated death domain, NF:
Nuclear factor, TRAF: TNF receptor associated factor.
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Sustentacular cell

Fig. 2. Diagram of inducible olfactory inflammation mouse. Tet-on
gene is knocked into the cyp2g1 locus as homologous insertion,
resulting in cell-specific expression of reverse tetracycline trans-
activator (rtTA) in sustentacular cell of olfactory epithelium. Tetra-
cycline response element introduced by random insertion is fol-
lowed by tumor necrosis factor-alpha (TNF-a) gene. TNF-a is
expressed only in the presence of both rtTA and doxycycline (Dox).
th 2283l TRE-TNF-o& 7HAL Q= AFE floll At
cyp2gl-rtTA SRS 7H31 AF b wufshe 24 cyp2gl-
rtTA/TRE-TNF-a 34+ 238 25 101 mouse”} W&
o] ZIc}(Fig. 2).
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o WS FAAAE 5= Atk

Research with I0I mouse
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A HA G-AGE Al (genotyping)= AlYste] et ARt
71 A5 Woll A sF=A] =Hlsfiof gtk w3k F--AF Al
& 2F531o] doxycyclines Fo619S w(Fig. 3) $71/44]
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olfactogram= Al&Jsto] S48 4= QIth(Fig. 4). Z12L} o3
o] A7) TZPAtT o] JEE ek wAskA] ko 7]e

Pousglyo]
Fig. 3. Doxycycllne pellet for inducible olfactory inflammation
mouse (BiosServ, Flemington, NJ, USA). The dose of doxycycline is
200 mg/kg.

Fig. 4. The equipment for electro-olfactogram of mouse. After bi-
secting head of mouse, two electrodes were placed on mucus
blanket of 2nd and 3rd olfactory turbinate, and a ground electrode
earths to Ringer lactate solution (A). Normal summation potential
of olfactory turbinate in wild type mouse is about 10 mV (B).

Mouse Model for Olfactory Dysfunction 1 Jung YG

) WS AR Fie, 5). 95 % 43 A% A5
WAsl] Akt 7|Auksto] A AlE
ﬂﬂi AFAE o) a0l 52 ol
a7le www PAT m 677} At
& Asystel 4
(Fig. 6). ol 7}

ul5o] vl GFobrl= A W 4 ‘21

Fig. 5. Immunofluorescence on olfactory epithelium cryosection
with anti-OMP and anti-DAPI (4’,6-diamidino-2-phenylindole) anti-
body after 2-weeks of induced inflammation in IOl mouse. The
thickness of olfactory epithelium was not decreased (x250).
OMP: olfactory marker protein, 10I: inducible olfactory loss.

Fig. 6. Immunofluorescence on olfactory epithelium cryosection
with anti-cytokeratin 18 and anti-DAPI (4’,6-diamidino-2-phenylin-
dole) antibody after 6-weeks of induced inflammation in 10l
mouse. The thickness of olfactory epithelium was significantly de-
creased (x250). I0I: inducible olfactory loss.
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