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Sinusitis
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OB £ 1T o7, T v PO—EEICHIBRE L -EWEHAL TS, 7, 14, 21, 28AKIEI0ETORIEHMS
Y UMERA IR L s, BIEEME L ORERE ST T ¢ aRE, EIRNTER A % MR L. SEEMLRRG 3 HE Bt % AT
LTLER+BEL, BAEAOREOFEZRI Lz, BIABAZRELLS v P OBMEHBI N IREEZBHEL, B
BOESEEELE, FRABEEAERELLS Yy OBBERAKY I OT A V-7 a5 2 9.5 (protein gene
product 9.5, PGP9.5) #ifk, PCNA (proliferating cell nuclear antigen) #iifk, #H§DNA (single-stranded DNA, ssDNA) #if&,
P — LS E A BEFE (inducible nitric oxide synthase, INOS) #i4E% v Tl L O REHMRF R 24T > 4. BEI&
MR LT v OB IS 4 0¥ 4 Fa %Y L — 2 (tyrosine hydroxylase, TH) #ifl% F vy T REMBER
WA To7:. FO&E, SEBTII6IE, 7THHTIZTE, 4ABRTII6E, 21 TIX6IE, 28HBTIA7TRD S v MIE
BIERORESRRSNS. BRAEAROREETIIIAHICKEITMRI o THEN, 28HE Th REIFRL Tz, RER
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HEEALED LN o7, BEROT R F—221E3, THETRELSCEHESN, TO®BEAL, 21, 28HE T
ALBD N ol BEFICBITSINOSOREIIEFEBREETIHIFLASED LR, o722, BIRIERE TIIEEM
%L EEDINOSER A #D A, L LR EEOEENEE R b O TIHINOSERIZMA LTz, RERTIERIRE
WK O THHRBEASTHE 2 54 Liko, 21, 28 HE THFEHIIED LTz,
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RORFEREPOEZ TERNTIEIZ L, BABERICIIRE
EEX R T A IULBEN L ET VM EEV R Zh o7z, 1997412
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WE o FBIEICEATE LW BERFELY L FEIRED
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BADHE L BEIZIVBIRERIERINSL V) ATER
BeboTHY, BBERCLIBRERELMFTTLINIZEL
TWhEEbNS,
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FURVERT A 2 LRI L, REBRTIIEZICIER LT
v FEIBEESE TV E BT ER OB REEN AL, R
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HEEDRKEREIZOVTER L. FRAREIREREE
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1. BY¥=—)7+#%— ) (polyvinyl acetal) i AH:

EBT L4 T% 8 SO Sprague-Dawley % 5 v b 50L& i H
Lz, RFALET =L (ArT¥—1®, KAREE K
B) DBLEEPIIR S & B RRELE, WISES o BEFEH, £LT

Abbreviations : ABC, avidin-biotin peroxidase complex; AX, olfactory axonal bundles; bNOS, brain nitric oxide
synthase; DAB, diaminobenzidine; eNOS, endothelial nitric oxide synthase; EPL, external plexiform layer; GL,
glomerular layer; iNOS, inducible nitric oxide synthase; LP, lamina propria; NO, nitric oxide; NOS, nitric oxide
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EARITHEEUREZTY, MEETRIUCRAFEHELL, BA
& L7z, SRICEE T P EkE 10°CFU 2 877 L7221 X 2 X
18mA R EZ— LT+ ¥ —) (Merocel® XOMED Surgical
Product, Jacksonville, USA) # LM BIEIZIA L. BETF

»EkE 13 JCM (Japan Collection of Microorganisms, 3 E) & ¥
BE A L 72 JCM2151 (Staphylococcus aureus strain 209P) % 4K
EXEH (AAT L — P EMEEREHO, HAREE, X
ET37CIC24RMRERELADDEHER L.

FEOS v FESBEIIS, BUEBALTRLLS, 7, 14,
21, 28 BRIZ& 10T DY oSV ¥ & — L EERREE T 12 B
L, #0ORICERESE L. #IREE0.01M PBS, FEEMRIE
4%/ FIVLTIVTE N (paraformaldehyde, PFA)-0.1M V) >~
EARME R (phosphate buffer, PB) ZfEf L7-. B ERE L
[ BEAERES L UREREZHU) M LA, BRI EA RIE R
BIEFTRTEEIND L) —WICHEW L. BEASE
4%PFA-0.1M PB 2 T—B A EE L 721 12%EDTA B U THEIK
Lz FAa—VERRFNTHAE ST 74 A8 L, 37
o b — A2 THEBE RO RS 5 5 5T B I 2 o THIZMT
HIODE S 3 um OTERETEIF % FEE L7z, RERIS 4%PFA-0.1M
PRIz C—MBERE L% T VI — v ERERFICTRABR T
T4vABL, 30~ ATHANFNOES 3 pmOE
IRIFEI A % fEBL L 7.

2. EFEH

Iy b=k LTHEES, 9, 10, 11, 12;:EDRLEOH
5y NE2JL, FH10ICo BFEHR & RIR % Al & FRgOTET
FIL YR & BB L 72,

BRABOERITTRTERRKEZMHX Y ERZRSD
ABICHETEHEITDRL.

I. #E#FMRET

1. HEZ:t&

BIBIEROFEEARET 572012, BIRORES KL &8
DEMERBIR I CTHERB L HITL, LFHEMETICBHEL
72,08, 7, 14, 21, 28HOEKBIC BT LEREE®R, L3R
HEORECRIE, #EMREELR LR, BIABERORE
PREREN-LOFEIRpELERELE Lz, BIBERZOEDLNE
WENIRE SR L7, BIBIEABEGRPE, BIERE, &
HEEIN TR 2 % e BAMEE T 600 {5 CHEEME L TR L
ODESHFHIIL, FOFHEL RS EEROLERBTR
2BV RO FETREFZOES 5 L7z,

2. REMBERE

RlalEii e TEROSEMBSE LORKOUAZHCT,
PFIORT REMM S IRE 217 o 72, UEMIRERNIRETIZT
¥V ¥ HF A4 (avidin-biotin peroxidase complex
method, ABC{) 12 THT - 7.

1) MR
i) WA ol

TR G, & MELp A i A B % B84 5 7230 protein gene product
9.5 (PGPY.5) l2xi ¥ 2 Hifkz W CREMBENRIT 21T
7z, BESRBE 08T 7 4 R EE LR, 0.3% 8 LkE
MA S 7= WiZTI0SBMARERLF * 2 ¥ — EOFEEL

1k L7z, 0.3%TritonX-100 1 PBS (PBS with 0.3%Triton-X100,
0.3%PBST) |2 2 BEf 213 727, 0.4% bV 7 YT MM
LB Z N2 7. FFEROSZILT 570 5 %IEE v il
#% 155 B g7z, 200045& B L 7z 7+ FH PGPI.5 Huff
(Ultraclone, Wellow, England) # BiR C—BRKID 3772, =
KR L LT 100485 ML 2 € F 2By FH Y 4 FgGtk
(Vector, Burlingame, USA) % &R C 1 B RIS S €72, HEWT
NRLFFLT-EEBANL T INTEV . EF oHER
(ABC kit®, DAKO, Glostup, Denmark) & 1 BRI RIG & €721,
JF IRy F YV v (3,3-diaminobenzidine, DAB) HIZT 5 ~
05RE s, fatk, BPE, BREXE BIENIORE
B2 % BHBAMSE T 600 CHEEMRY L TRMIEEREERIL,
FOEYEERD . TR EF 100 pum b7z ) OWRMEK T
AL, Z0EHEEROL.

i) WRARHRH A DIRES

PCNA (proliferating cell nuclear antigen) % HIFSSE5EEE DIEHE
&L, PCNAICK T 2Hifk% Vv TR EREIZB T2 RAROH
B E L7, BB A 28T 71 2L, 0.3%EEELAK
EMAY /= VTAHRERVEF - Y OFEERE ML
#, <7 ABLPCNAFi{EK (1:100) (DAKO, Glostup, Denmark) %
HRT—BRIE 872, ZRAFEESF by <H=<w 2
IgGHifk (1:100) (Vector, Burlingame, USA) % 1 B G & &
7o TORPUVERE KOG & @72 1%1) L RSO FIETIT, DAB
IZEAREIIS~ 155 Liz. BEOBEFICLI L, BERE
BRI AT L CHEEET A2EMEBE 2 R0 L
N VEREERSEET LY, SEORECIE, LEIEKSE
TREEI0ECREGEEBZHEL, BINERTI IR E
AT 1M S 72 ) OPCNARB MR ZEHIL, PHELb L
Dz,

fiiy 7R M= A ORBHE

KM DNA (single-stranded DNA, ssDNA) 1233 5 Hifk % H
WTREAGSENIIRABEOT R b= AR L. —KH
& LT FH ssDNAJIK (1:100) (DAKO, Glostup,
Denmark) % i\ 2T, i) & ERDTETRIERGDF OREE
fFofz. 22220, —XRMEORICREIT LRME L, ZREME
G F LY FIF F gk A L7z, DABIZL 55
fmiZl ~ 34k L. Hfuld, HEBEMBETHR400ETRE
RAEBEL, TEOINHNEBRATIHESHZ) O ssDNAK
AL L, ZOFHEL L LD,

iv) —@Ee b FRE LR

BRI BEHKO B SEEEROELERIT 2720, 5
R MR L2 F A% (inducible nitric oxide synthase, iNOS)
VA AR E B CRIEHB BB L 2. Ik E L
T 7 FHINOSHiIE (1:500) (BIOMOL Research Laboratories,
Plymouth Meeting, USA) % V2 Cii)) & RO HIET, RIEH
MK OYeEEiTo 7. DABIZ K 2 EAIE5 ~1045& L7,
Yefaid, MR R LFEEMERICCTRIZEL .

2) WREK

g4y Fa¥ib—2A (tyrosine hydroxylase, TH)
T AHEE BT, RERE RISHBENICBELL. —R

synthase; OB, olfactory bulb; OE, olfactory epithelium; ONL, olfactory nerve layer; ORN, olfactory receptor neuron;
PB, phosphate buffer; PCNA, proliferating cell nuclear antigen; PFA, paraformaldehyde; PGP9.5, protein gene product
9.5; RE, respiratory epithelium; ssDNA, single-stranded DNA; TH, tyrosine hydroxylase
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Wik e LT ¥ P THHL & (1:100) (Protos Biotech
Corporation, New York, USA) # H\ T, i) OFE, 5 b 7>
& BIHALALEL & EIE L7 i TR o et AT o 7.
DABIZE D 10~ 1505t &%, 2 LVI AT 7 AMNAT
Ly MO L D2y ANEREET 2. Betafh, JLFHEME
CTHEREL L.

iy

3. FEERHERYALEL

W REOE S, WAMKEH, W1 100 pmd o) OB
%, PCNAREAIRLE S & O ssDNAMMEMBEIC BV T, H
HEMIIEHOMOETANL D, EHOFHEOBMT—T
Pl & 3§37 D%, Scheffe DZ B ILIBEZ TV, p<0.01 %
fizdhh & L.

Fig. 1. Maxillary sinus mucosa and olfactory mucosa of control rats. (A) HE staining of maxillary sinus mucosa. The normal ciliated
epithelium is observed. Inflammatory cells are rare. (B) HE staining of olfactory mucosa. No inflammatory change is observed in OE and
in lamina propria. (C) Immunohistochemical staining of PGP9.5 in olfactory mucosa. OE contains several layers of ORNs exhibiting
PGP9.5 immunoreactivity. Within ORNs, the soma and dendrite are intensely immunopositive. In lamina propria, a large number of
olfactory axonal bundles exhibiting PGP9.5 immunoreactivity are observed. (D) Immunohistochemical staining of olfactory mucosa for
PCNA. Numerous cells exhibiting PCNA immunoreactivity can be found in the basal cell layer of OE. Arrows indicate PCNA positive
cells. (F) Immunohistochemical staining of olfactory mucosa for ssDNA. OF contains a several number of apoptotic ORNs exhibiting
ssDNA immunoreactivity. Arrows indicate ssDNA positive cells. (F) Immunohistochemical staining of olfactory mucosa for iNOS. There
is no expression of iNOS in OE. AX, olfactory axonal bundles; LP, lamina propria; OE, olfactory epithelium; RE, respiratory epithelium.

Scale bar indicates 20 ym for Ato F.
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Fig. 2. Maxillary sinus mucosa and olfactory mucosa at 3 days after insertion of a foreign body (A) HE stammg of maxillary sinus mucosa.
The sinus mucosa is intensely inflamed with heavy luminal exudation of predominantly neutrophils. A thick arrow indicates luminal
exudation. (B) Immunohistochemical staining of olfactory mucosa for ssDNA. Apoptotic ORNs increase significantly compared with
controls. LP, lamina propria; OE, olfactory epithelium; RE, respiratory epithelium. Scale bar indicates 20 .an for A and B.

Fig.3. Olfactory mucosa at 7 days after insertion. (A) HE
staining. The mucosa develops severe inflammation with nasal
luminal exudation of predominantly neutrophils, neutrophlic
infiltration, edema, and vasodilatation. The thickness of OE
slightly decreases compared to control. A thick arrow
indicates luminal exudation. (B) Immunohistochemical
staining for PGP9.5. ORNs are reduced compared to controls
and some are degenerating with shortened dendrites or lack of
dendrites. (C) Immunohistochemical staining for PCNA.
Renewing ORNs are reduced compared to controls. Arrows
indicate PCNA positive cells. AX, olfactory axonal bundles;
OE, olfactory epithelium. Scale bar indicates 20 pm for A, B
and C.
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R TEOEEMEO 3 BHE* RO, HERFEIILnE, B’
HMMBOMFEAES L TR & AR R S E 2B s
P SERRIEED o7 (M1B). BBEARZEET S
L, SHEETIEBR LED 3IBHEIILENRIN T2
BFIBRLRLAHANZL ), EETRDOLNIREEFEREIZSH
AR OB E OSSR L, RAME S L IEEIC
WRTEA LT, FO0REFIEEFEICENTRRHE
(), EREBOBMIAORIE, R ) EREBICETL T2 &
VIZERE SN, WEEAR GEERICERL, IEOIER
BAENBRE SN, IFFIROBMAR LB L OHEREARE I
LEERD b T

7, AT EEOMBRNIZE SICAEERD, 3
BREENE-EN LAV DbHo7z. MERDESIZE LI
W o Twz, MEEBIUHEEAROIFPEREIZSS
KEL Ry, HEEAROMEDIR - #Ae, FEREE—
BEREE o7z (34, 4A).

21, 28 ABECIZRHEE D JSEITIRE L TV A IS o 7275,

B

MREFIFEHIZHCRD, 23 3BBEVTHEIRZ>TW
72 (X 5A, 6A).

EET Y MIBWTR EEOE S OPEIZILERTENRS
NhEDol-OT, E¥I v PI0RLETE—2DIEERE L1,
EEBEOR FEOE S OFYHIL58.53+2.40 um TH o 72,
BlSIEJBE T, 3SHBES3.7+6.93 um, 7HH 38341623,
m, 14 331,57 £9.65 um, 21 HH#15.85=5.59 um, 28 F
25541872 ymTHN, 21ABETIHHEEE b - THD
L 7 (B48A)

2) REMAMRGICEIEE

L PGP9.5 Pifl & i\ 72 60 g i T IRAMANE 33 & UM REHAE
WAEBE L7, PGPS MR DML E N D EE 2 R
ST, WRHGHE IR b O MR & RERERE 75 8 O R AR
Tt & % 2 P79 EEBEOBR E R CIERMEROMEEI S
BLUTHBIZLERY, 22056 LEERBICHAD > TEHOM
RERSMY, ZORIIINADTEET 2 OHBES L,
HEE AR TR VHRRERSSBEE L T (10).

Fig.4. Olfactory mucosa at 14 days after insertion. (A) Immunochistochemical staining of PGP9.5. The number of ORNs is reduced and
degenerated ORNSs increased. Thinner olfactory axonal bundles are observed sparsely. (B) Immunohistochemical staining of iNOS.
Marked expression of iNOS was observed mainly in the basal layer of OE. A thick arrow indicates luminal exudation. Arrows indicate
iNOS positive basal cells. AX, olfactory axonal bundles; OE, olfactory epithelium. Scale bar indicates 20 xm for A and B.

, e s : s :

Fig.5. Olfactory mucosa at 21 days after insertion. (A) HE staining. The mucosa continues to be inflamed. The thickness of OE decreases
compared to control. (B) Immunohistochemical staining of PGP9.5. Many degenerated ORNs are observed. Thinner olfactory axonal
bundles are observed sparsely. A thick arrow indicates luminal exudation. AX, olfactory axonal bundles; OE, olfactory epithelium. Scale
bar indicates 20 »m for A and B.
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Bl dNEE3 AR CIRIEFEHICIE T 0 BIZgd L T
7o, BN O % A BHRER O —EAEL L2, HDH Vi
BHRZERA S THE LTI LA LMK Z T o TLESL
I b BB s N7, BRI IER 12T M
¢, WALTW,

TAMTIZS AL AKEOEIED NS, SHEELDD
BRI L, B 50 B E &0 { o T/,
TLRERRE T D S AR IC ST, WA LTz (U3B).

HHETIES, THRTRDLONLEDI—BEHE - T
i, BRI A DA L, BUAERAE R B 6 2l X
6 & o T (M4B).

21, 28HEETII L IR EW LB RSRAMRIZIE LA LT
T, B LR HENIIRShE b0V Eho /.
AR I B IO L, BEALRDOONEVHDOL D
-7- (4 5B, 6B).

WA B EE, FEBETIZ678 027 TH o7, El
BIEARETIE 3 HEES08 £ 0418, THM4.39+0.76/8, 14H
#328+072/8, 21 HM1.27+£0.82/8, 28 A#E1.61+0.55/8

Fig. 6. Olfactory mucosa at 28 days after insertion. (A) HE staining. Inflammation is still continued, however slightly reduced. The

T, 2lAHE CRAEEY Lo TR LT (M8 B). WE
100 pm &7z 0 OV O L, EHFETIX67.37£3.37
WCH-7. BIBENERBETIZ3HMA7T83£6971H, 7TAM
32.43 £ 42318, 14 Ai%22.45+6.1018, 21 A#:8.73 £8.1514,
28 A 040 £5.02M0T, 21HE FCEAEEEL L > THI L
Tz (M8 ).

I. BRimROI;E
PCNAZKHIRSERAD G 1 706 SEIZ 2 TR IZAR S
ZMICHIET AHPCNAKIKIZG 1, S, G2, M&EPOWT
NESFEERTY., EFREETIEEERIERELTEAT
AT 5 PCNABMMIIE S HEE SN, BRIIREShTY
255129 D B IR & B EESEE LA (®1 D).
BlBpeiklrBeyss, 3, 7, BWHBTIREFRRIZILRT
PCNARg MRS A L (B3 ©), 21, 28 HEETIZPCNARH:
AR ALCED LN Y, WROSH, HEFITEF
BELTWRIRELEZ bR,

PCNA B MM O P EE R TI29.53 £ 246 TH
o7, BIEMEABEECIZ3 HME13.28+ 19518, 7 HEES5.60+2.88

thickness of OE significantly decreased. (B) Immunohistochemical staining of PGP9.5. Degenerated ORNs are observed sparsely. OE,

olfactory epithelium. Scale bar indicates 20 zm for A and B.

Fig.7. Immunohistochemical staining of OB for TH. (A) Control. Note numerous TH-immunoreactive neurons and axons in glomerular
layer of control OB. (B) At 21 days after insertion. Neuronal elements with. TH immunoreactivity of OB show marked decrease. EPL,
external plexiform layer; GL, glomerular layer; ONL, olfactory nerve layer. Scale bar indicates 20 ym for A and B.
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fEl, 14 HE6.45+6.2718, 21 H#0.27 £ 0.5218, 28 A%
04907518 T&H - 7= (K 8 D).

0. m#pao7Re—-22

1 ssDNA AL UIWT & 1L7- DNA K % g ik (L STk
WEDBRETHI0T, HETRN-LA0BBIZFIHENT
& 7- TUNEL (terminal deoxynucleotidyl transferase-mediated
deoxyuridine triphosphate-biotin nick end labeling) % iZ&b 5
HLWTRM— Y ABHEE LTREFEESh TV 1979,
EHWL L Tl ssDNATF MR S BEERICTETE L TV 5 D
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Fig. 8. The change in the thickness of OE (A), the number of
ORN layers (B), the number of ORNs per 100 ;m length of
OE (C), the number of PCNA positive cells (D), and the
number of ssDNA positive cells (E). (A) (B) (C) The thickness
of OE, the number of ORN layers, and the number of ORNs
per 100 zm length of OF significantly decreased until 21 days
after insertion. (D) The number of renewing ORNs
significantly decreased until 7 days after insertion. Renewing
ORNs are rare at 21 and 28 days after insertion. (E) The
number of apoptotic ORNSs significantly increased at 3 and
7days, and then significantly decreased. Each point
indicates X =+ SD. 0 days after insertion of a foreign body
means as the group of control rats. The number of rats in each
group is 10 in the 0 days group, 6 in the 3 days, the 14 days,
and the 21 days group, and 7 in the 7 days and the 28 days

" group. * p<0.01 vs. the group of control rats by one way
ANOVA followed by Scheffe’s multiple comparison.
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171+ 2.98M8CH - 7= (X 8 E).

V. BERICHTSINOS D3R

iINOS I3 B IYIREETIE S £ D FE L Wtk 4 RRIEUC X
STHBEL, —BHICKEONOZEAT LY, LidoT
INOS DEZEBUIHMEI BT A NOBELEFEDTTEERT.

TERTEETA L, MRS X UHEREREICIZINOSI
SLRBLTWAEP2 2 (@1 F.

B BEAMLRETA L, 3, 7, 14 HEETIAM Rz & »
5 ERB IO TIZINOS BB IEBEMICHEAEL, Zhnid
AR S L CI3MERRICEE L - EMBTHLEEL bR
Fo. MR EEBEEMIICIEE SR CINOSHRILTEY, %
PIER EEOIZIZEEICb o TINOSARELTWE LD
bdHo7z (M4 B). 21, 28AHTIHINOSOERITEAL, &
HAEHEL Sy bOR EETIE, HEMBOINOSTERIZIZL
AERBOONG o7z,

V. RIEROIBHFAVEIS
THIZ F—/83 YEARBET M-8 Y EBRMRO < —
F—Eh ), BIRTIEAIRED BRI O T AR ERRM I
R4 2N EETEOBRIBGCRERRE TR B E B o4 Rk
B THASBEER L TW2 00 EEEN: (U7 4A). B
BESBEOWRIRTIE 3 BEITIER B & 13RI R Bk RN
KTHARBEL TV ADOPEES N, 7, UWHABTREYR
LR LTTHORBEMRA L, 361221, 28 A TIAEHIZ
THOSEFLA LTwiz (K 7 B).

% %=

IREREED ) b AFSRCRELSL GEBT 5 OEEIRERC
EBRET200TH5Y, MEEEIEELZITHHBMILDIF
Wk, REMENE, RAMN, PFEECKHNEND. IPHRERE
BEZAMEDOEERBTIZL o Tt 4 DFEFALERN
A ICEETE R WVWADIEZ 200, REMEEREESE
BRI, ThbLLM EEREORESZELSD O WERE THY
AMMEHMET TCORFILLIVEIL LD, RETRERE L
ZDERDTREE & R MREOMEN G2 b b0, FLTH
R R EIIRER B L OF N L ) FIEOBENFRR TR S
bODKEKTH B,

Bl B e S\ K 9 2 LR P I b, SRR, o
CIREHREEETHLLEZOLNTVDEY A, EOREHR
ZoWTIRELATHICBESPIIENTH AL, ZRETIZD
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Borna disease correlate with the induction of nitric oxide

Histological Study of the Olfactory Epithelium and Olfactory Bulb in Experimental Rat Models of Sinusitis
Shinji Tatsutomi, Department of Otorhinolaryngology, School of Medicine, Kanazawa University, Kanazawa, 920-8640 — J.
Juzen Med Soc., 109, 318 — 329 (2000)

Key words experimental sinusitis, olfactory epithelium, olfactory bulb, apoptosis, nitric oxide
Abstract

In order to elucidate the mechanisms of olfactory disturbance caused by sinusitis, an experimental rat model was created
by inserthion of a foreign body containing pathogenic bacteria into the nasal cavity. Specimens from the nasal cavity and
olfactory bulb (OB) were taken for histological examination at 3, 7, 14, 21, and 28 days after insertion and coronal sections of
the nasal cavity and OB specimens were prepared. Sections of the nasal cavity were stained with hematoxylin and eosin (HE)
and evaluated for inflammation of the maxillary sinus. The thickness of the olfactory epithelium (OE) in sinusitis rats was
measured. An immunohistochemical analysis of the OE in sinusitis rats was also performed using antibodies against protein
gene product 9.5 (PGP9.5), proliferating cell nuclear antigen (PCNA), single stranded deoxyribonucleic acid (ssDNA), and
inducible nitric oxide synthase (iNOS). An immunohistochemical analysis of the OB in sinusitis rats was performed using an
antibody against tyrosine hydroxylase (TH). As a result, the number of rats with sinusitis were 6 at 3 days after insertion, 7 at
7 days, 6 at 14 days, 6 at 21 days, and 7 at 28 days. Inflammation in the olfactory mucosa was detected at 3 days after
insertion and continued until 28 days after insertion. The thickness of the OE, the number of olfactory receptor neuron (ORN)
layers, and the number of ORNs per 100 xm length of OE were decreased significantly until 21 days after insertion. The
turnover of ORNs decreased significantly until 7 days after insertion and was hardly detected at 21 and 28 days after insertion.
Many apoptotic ORNs appeared at 3 and 7 days after insertion, but then gradually decreased in number, with few apoptotic
ORNs detected at 21 and 28 days after insertion. The elevated expression of TH in periglomerular cells was observed in OB
with experimental sinusitis at 3 and 7 days after insertion. The expression of TH started to gradually disappear at 14 days after
insertion and decreased markedly at 21 and 28 day after insertion. While there was no expression of iNOS in the control OE,
elevated expression of iNOS was observed mainly in basal cells with sinusitis.



