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1% 5% B A9 /N IR b B2 4B 40 Nogo 4 R H AL 5 Nogo-A HIRIA R
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453100)

WE: BB I Nogo 2R (NgR) K ILHCHA Nogo-A 1EMLGE R/ U b B A i Rk R Lo ik
100 - BALB/C /NRBENLIY o X B4 (n = 20) FIBERIZH (n = 80) o BRI/ R 45 F AR 73 %10 0. 7% Triton X-100
100 L XU S5 ff 5 A 57 MRGE RS2 , X IR /N2 T AR MRBVE R K . FIERES 3.7 .21 .49 d SR LR £ 40
R SIS I 2 ZH /N TR B o O AR 2 AR A/ RS S 3.7 21,49 d MR B R R, S e AL~ i Al /) B
Wb RS NgR B 3RIK , O 3-SR RBE SN AS I /s BRUE b Bz 2141 Nogo-A \NgR mRNA [#)3K , Western blot
V5 R IR S5 1% BT 2 ARG L | Bz ZH 2 P NgR 3 \Nogo-A S MIX Kk &, SR B/ RIERS 3.7,
21 d BRI A T 0 B M S 49 d(P <0.05) o BERIZ /N BRGEEAES 49 d BEF IR ) 5 000 2 b e 22 S o gt
F(P>0.05) , FERIZH/NRIERS 3.7 .21 49 d W E R0 41 NgR PRS0k 3 B 3% 8 T 4L (P <0.05) o BiAY
/NSRS 3.7.21 .49 d WL E B2 21 NgR \Nogo-A mRNA J NgR  Nogo-A 8 [ AH X 3 ik 4% 5 T340 I (P <
0.05) . #5it  MLIGEREhT/ N 4181 NgR  Nogo-A ik E i, NgR 55 HC 1K Nogo-A A EAE AT RES 5 T/
WL A5 T T T o

KW Nogo 5214 ; Nogo-A; WL I REFRRT
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Significance of the expression of Nogo receptor and its ligand Nogo-A in olfactory epithelium of mice
with olfactory dysfunction
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Abstract: Objective To investigate the significance of the expression of Nogo receptor( NgR) and its ligand Nogo-A
in olfactory epithelium of mice with olfactory dysfunction. Methods One hundred BALB/C mice were randomly divided into
control group (n =20) and model group (n =80). The mice in the model group were given 100 L 0.7% Triton X-100
bilateral nasal injection to establish the olfactory dysfunction model, while the mice in the control group were given equal
volume of normal saline. The foraging time of mice in the two group was detected by buried food particles at 3,7,21 and 49
days after modeling. The olfactory epithelium tissue of mice in the control group and model group at 3,7,21,49 days after
modeling was obtained, the expression of NgR protein in olfactory epithelium tissues of mice was detected by
immunohistochemistry , the expression of Nogo-A and NgR mRNA in olfactory epithelium tissues was detected by reverse
transcriptase-polymerase chain reaction,and the relative expression of NgR and Nogo-A protein in olfactory epithelium tissues
was detected by Western blot and enzyme-linked immunosorbent assay. Results The foraging time of mice in the model group
at 3,7 and 21 days after modeling was longer than that in the control group and at 49 days after modeling in the model group
(P <0.05). There was no significant difference in the foraging time between the model group and the control group at 49 days
after modeling (P >0.05). The NgR positive expression rate in olfactory epithelium tissues of the model group was significantly
higher than that in the control group (P <0.05). The relative expression levels of NgR and Nogo-A mRNA, NgR and Nogo-A

protein in olfactory epithelium tissues of mice in the model group were all higher than those in the control group (P <0.05).
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Conclusions The expression of NgR and Nogo-A is up-regulated in olfactory epithelium of mice with olfactory dysfunction. The

interaction between NgR and its ligand Nogo-A is involved in the formation of olfactory dysfunction in mice.

Key words: Nogo receptor; Nogo-A ;olfactory dysfunction

WSS T RE B A5 2 i 22 B A7 1R 8 R T R
B MU AR A B B — | T R
HALE DT RE R A B A2 N 1. 2% o W8 M 2224
i 2 LA T BE 7 A 2896, Nogo 32 1A ( Nogo
receptor, NgR ) SV T #1270 2% a1 AoB L G 1Bk LIS
i EE ) 2R TR RS, NeR 5 HT
1 Nogo-A 4553 5 K AEZ TR T, Xof 40 i 1) 38 5
B L2 i AR AR L LR R )
RERRAT A e K S G A T, NgR s HCC A4 e 19 4
FHHANTEAE , ARBEFER ] TritonX-100 57 W58 D) fiE
BRI BRSPS NgR e HCIC (4 78 N5 B RE Fe £
B BRSSP

1 RS H%

1.1 XIezh¥ 8 ~ 10 JA Jo4s € s I /& BALB/C
/NER 100 2, MEREAS A, AR BT 5 25 ~ 30 g, i BIRFPE
W IR - P S5 S A PR A wl R

1.2 FERFENE  TRIzol 150 & R A BHEE
Ji ( polymerase chain reaction, PCR) i®5¥| & B H A&
TaKaRa 22w, %4t B Nogo-A F 58 BEHT A | AP il
NgR Hpa BEHTIARIE F 95 [ Abcam 23 F] , HAR i 4k
Y#E (horse radish peroxidase , HRP) Rict B LU “E P
“hil A B S RAYA R ], Nogo-A-1 i EX
A 2E W% F 328 38 91 %€ ( enzyme-linked immunosorbent
assay , ELISA) 1877 & [ 26 [ Sigma 23 7] ; BD )2
WA B I A8 O6 788 A IR A |, HH-
ZKS4 WL ARAE IR AR AR B R A BR A W
J2 % 53%-PCR ( reverse transcription- PCR, RT-PCR ) 1%
W EH 3 E ABL 427,

1.3 XWHZE

1.3.1 IREINeEER/ERG & RARRARE
B/ INE AL 3 AR HRAH (n =20) FIBEAIAL (0 =80) .
# Triton X-100 F A B K BN RT3 4100, 7%
S350, R B S e VST AR 100 L (R FR 434K
0.7% Triton X-100 7 ALY L /N BRI 5
VESHHE 4 100 L - min ™' X BE L/ BRI RR A 5
VRIS 100 WL A BRER K™ . SISk S T 97 i,
2 /NN TR S 3.7 .21 .49 A4 THEE W)
UKL S5, 5% JE B I E] 5 /N BRUAE 300 s (5 YRR
P A HR S & 1 BURE R H) 2 U583 fi i 15455 78
ST, X B B R /N BT R RS 3.7 .21,
49 d Wik ab s, WA /N BRI B e A, — o T
RIEAE, A0 Nogo-A \NgR mRNA 41 NgR , Nogo-
A BAMRE, —R o SR B 5L 10% H RS

FE VH LA S T R AU A

1.3.2 EBEHRALZFERN/NMNRRLEEAR
NgR EAFKIE WALV A, ZREHE 20 min, {&
BUHL0. 3% H,0, 4 IRIFEF 30 min; BEREEL 28 0l
(phosphate buffered saline, PBS) & 3 ¥X, £:¥K 5 min;
AT PBS H B Sabt B NeR —$i (1 £ 100) , A%
XTRALL PBS B —dt,4 CHEFHI % ; PBS ¥t 3
YRS ming A HRP ARic it £t =4 (1 ¢
1 000) , 57505 E 30 min; PBS ¥t 3 ¥k, &K 5 min; i
It E ALY R AR R FIR A (1 11100) &
I E 20 min; PBS ¥ 3 K, &S min JHH i P
(1) 3,3" A BRI R Vs v S 0, Z8 IR K 28 1k b 105 T
INTRAKE S G4 1 min; BT IR S5 min; BHEE L
K, ZHZRIER s rh R R o EH S AN RREY B
ANPRET 200 A, WS/ E B2 ZHEZH T NeR ik
O, AR REIEAR (R I NeR 3k, BIPEAM T | L
BIRPA NgR BHIPERIRAR

1.3.3 RT-PCR # il 18 |k f7 2B 240 th Nogo-A &
NgR mRNA Rix  BRAGAAL, ZiRE R
RT-PCR 45l Nogo-A \NgR mRNA ()3 3k , #24E ™
A BEOAR] & BT A5 i 4T, SR T TRIzol £ HU S
RNA, 5% 5% ¢DNA J5 45 1o AR a7 G e il i ]
F PCR A5 - fz 41 21 Nogo-A 55 NgR [J3RAEIK
-, Nogo-A | % 51 ¥ J¥ %1 4 5'-CGCTGGT-
GCTTCTGTAGTGC-3', FiEg | ¥ F%1 K 5'-CTTTGT-
GCTGGGCTACTG-3"; NeR L i 5| ¥ FF 5l 5'-
TTCTGACATTAAGGGCCGTG-3", N iiF 51 W) 5 K
5'-CCAGCCCACACTTCTCTCTC-3";B-actin | Ji#5| ¥
741/ 5'-CTTCCTGGGCATGGAGTCCTG-3", FiiE5]
W5k 5’ -GGAGCAATGATCTTGATCTTC-3' . PCR
RBARFR: B FESI94 0.4 w L, Taq 55
10 wL, #54R 2 WL, XK 7.6 pl, PCR J2 B 451
42 °C 60 min,95 °C 5 min,30 ME¥H, ¥ 1 HAYHE
P [RS8 B-actin JER . R 2722 ki1 5 H
()55 DR R AR G 3k 1

1.3.4 Western blot ;£# IR F R 4H20h NgR &
ARIE BORAFRAFHLR, LG T AR
A UL BIEIE 1, #1850 wg & IR
bR, RIS x A e B R A (sodium
dodecyl sulfonate,SDS) _F#EZE phifk, 54 1 x SDS, il
TR AZ PR 10 min g 5 35 56 1] 25 47 114 SR VA T i 5
(polyacrylamide gel, AGE ) %3 - Fi, UK A8 v, it it 9k
T, AR T 0 O B BE I A i o A 8
80 10% SDS-AGE Ji& 120 V Lk &0 5 J5



- 826 - G Bl

2019 4E 4536 &

http : // www. xxyxyxb. com

80 V ik 60 min,300 mA [BRHENE 45 min ;B 15
VENE 2% P ( tris-buffered saline Tween, TBST) M\
2 RS, B SE 5% R R A 2 hy TBST
PEARL0 min, ARSI NgR —H (1 2 100
FE) 4 CHEE AP E 0 DL 3 W, I AAH R 1Y
W=EHTR AT HRP ARICH —ht, iR E 2 h, =k
AL B, B, B . DAbt B e BEPLIR B-actin
(1:1000)KHNZH, N H Image J 1. 49 A5 Hr
Western blot N 2454 5 H B4R 1K BE AR
1.3.5 ELISA MIER KA 2t Nogo-A EHFE
BB R, $R R 10 mg ZH X )
100 wL PBS f¥ L il 347473 ,1 500 r - min~" B0
5 min, I 1R, - 80 C yKAR AR AR, R H
ELISA B0 FIHW T Nogo-A 2 KRB /K-, #:4F
TR e R S B A A T

1.4 Zeit=4abs8 )i ] SPSS 21. 0 FfFif 7581t
FOrHTe THETORIAIIE £ FRdE2E (v 25) £oR, A
[i] BU R B R 3R 7 22 9305 THECRORH A B 4 32 3R
R R XY KK P <0.05 2R g eE R L

s

2 #R

2.1 2ZA/NRRBETHEELLE X RRAL/N B &
B (70.1 £15.2) s; BRI /N R AR S 3.7 .21,
49 d EAHFA]4r Bk (469.2 £20.4) . (495.1 +
31.1) ,(290.3 £23.3) . (130.6 +28.2)s, iFIZ]
NSRS 3.7.21 d B IR 0 B 2H S
Ja 49 d, ZRAZRIFFEX(P<0.05), BIAEIL /)N
FUERLE 49 d BB A B 5 % IR AR 25 S R4 Tt
22 Y (P>0.05),
2.2 248/NMNRREREHALF NgR PHERIERILE
SR ILE 1, REAUZH /N R b B2 ZH 20 NgR PR
FEIRENT R i o X BB /N B Rz 21 4
NgR BAPEZRIRER Ry 18.19% (30/160) , # A 2H /)N fl itk
FEJE 3.7.21.,49 d W3 F 74140 NeR PHE R IA R4
% 61.21% (101/165) .84. 85% (140/165) .69. 10
(114/165) 48.48% (80/165) , i AU 2H /N FRE A )5 3 .
72149 d ML E S NeR FHPER AR B Em T
XA, 22 5 A Gt F 8 X (x' = 36.235,35.483,
41. 876 40.908 ,P <0.05) ,
:'A;-’» :
~

. i

A BRZL; B BT RS 3 ds CoBURALSEUR 7 d; D BRAIEHS 21 d;EBRAEHS 49 d.
1 2ANRRERARNS NgR BEAKRE (REALUFRE, x400)

Fig. 1
( immunohistochemical staining, x 400 )

2.3 24AH/NMNRIR EKAELRF NgR, Nogo-A mRNA
AXREELLE SPRIE L BRIV ER S
3.7.21.49 d W | fz 41 ZUr NgR  Nogo-A mRNA #H
Rk B TR A, ERA R FE (P <
0.05),

®1 24HNRRERHER D NgR, Nogo-A mRNA 183t &
BELR

Tab.1 Comparison of the relative expression of NgR and
Nogo-A mRNA in olfactory epithelium tissue of mice
between the two groups

215 n NgR mRNA Nogo-A mRNA
pugiicEicl 20 0.946 +0.098 0.873 +0.032
BRI 2
WwEE3d 20 5.343 £0.531° 3.821 +0.311*
WEET7d 20 5.452 +0.337" 3.573 +0.304*
WG 20d 20 3.902 £0.114* 1.962 0. 090°

ERSE49d 20
H GXTIRAL P <0.05,

1.956 +0.106" 1.356 +£0.102°

Expression of the NgR protein in olfactory epithelium and bulbus olfactoris of mice in the two groups

2.4 2ANMNRREEALH NgR EHERIZE
Pbdg  S5RULE 2, X BRI | R 4l 21/ L NeR
HPAEXS RN TE R 0.22 0. 04 BRI EALfS 3.7 .
2149 d/NEUMEL B B2 ZH 2 NgR 2 A G 3k &7
%4 0.85 +0.03.0.87 £0.02.0.86 +0.02.0.39 =
0.01, BIRUZH/NRIERSSE 3.7 .21 .49 d ML |z 4
2l NgR A B B m PR, 2R A%

AR (P <0.05),
A B g D E

A XA s B AR GRS 3 d; CoARRIH IS RS 7 d3 D BRI ZH 3
KJG 21 ds B BRI AR 49 d

2 2 /NRIR ER72EZRH NgR B EFRIE ( Western blot )

Fig.2 Expression of NgR and Nogo-A protein in olfactory

epithelium tissue of mice in the two groups ( Western blot)
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2.5 2HA/NMRREREALF Nogo-A EFHRIELLE

XTHRAL /N B | Bz 41 2 Nogo-A 8 R Ik &l
(30.1 £4.5) pg « L™ AL/ B ARG 55 3.7 .21
49 d W | g 2H 21 rh Nogo-A [ K ik & 73 Hil
(485.2+6.3).(490.3+5.1).(243.2 £10.1) .,
(123.6 +4.5) g - L', BERIA/NRGERS 55 3.7,
21 .49 d M| fz 5P ERZH 21 Nogo-A 2K [ 1k 1t 5
TXTRA , Z A G E L (P<0.05),

3 g

M550, T R B A 55 22 P i 2% D) AH O, HLISLoE 1)
A R A U 2R A T 1 (5 5, T E R e R
AR T TR ILRE A7 A o 0 40 R LA PR R
JIWIRRZETT , BAR W50 ) RE B A I VA YT U T —
RO AE AT A 53 B B L DE D BEXE LAAS 21 2k
MELSE D) RE RS A AL AS 433528 . Nogo 2K 2
B AE DG AE R B 1 A —Fh, 78 PRk 28 R e il 58
R EE M . Nogo-A 54 1 163 1N
SRR 140 T, 2 Nogo HYTE B
Nogo-A i 5 NeR 7E M & 25 4k b 4546 i i ) Fo P
o ARFER AT 82 0. 7% (Y Triton X-100 7.
/INERUMEL B PR A A S S TR A BB PR ML | Rz 11 R I e,
FITLARRSE AT, 1T LASZS ISR IS T R B /)N B
WL AR R . AFRAS R IR, 5 3 d, BRI
/N B A ) B S B, LT 300 s, 300 B 2 A5 A
Tl wEBE 21 d BRI /NI B8 B TR T B 4 2 il
g%, /NP DI RERERSH R KSR 5 LS 49 d, B2
ANERUR B ) 0 R U 2 R e g L, 5
W R B

NgR J&—F gk B it JUL Bt o 2 1, 67 T 200
(T, S 2 RGP BRI T
HAZAREE S TG AT LA R AR B . ARBFSE
I R A AL 2 v N NgR AT @ e = i &
PR, AL /N BRI - 7 41 40 NeR 2 2k 34,
TEMLER S i b NeR 2R R B A s/, il
RT-PCR 43 & B8, BRI /N G A0S 3.7 d MR 7
2120 Nogo-A mRNA ()38 B T, il i s 21,
49 d BAG I N R, A4S S X R4 . ELISA kg
Il Nogo-A Rk HAHIIAIZE R, 278 NegR 2 55
PR BB Z ot A, TS 5 W5 i g ad . 7E
REAE RIS, S0 Bt A5 NeR B L Fe A n] 5%
M 2 T2 ot 240 B 1 T2 28, DTG 52 M) i 63 475 1 Wk 52 3k
R IR NeR A7 538 % v {off i 53 175 Je 91K A 1 35
REJT AHIDRE S5 15 2K &, 7R NgR 2 5 T i i1
Pk i /. X AR S A0 —F. 1M Nogo-
A TERAE O AT (i iE 8 AR 2 1 4% S 1 HUR

Zn

ab R LS NeR VR JG @ T PC12 i
) WNKI {5538 H R il b 20l 2 1 I, A
T S 23 K A S R o 95— 5T, Nogo-A
FESR I T AX RGeS rh A T A Y AR Bt
Nogo-A FLA AT AR 1 28 50 e 38 e i $64475 , b i
BB, P MR EE , MR A i 28 R G 1B S 4R 41t
BIR ABFSE KB, Nogo-A 2 ik 7K F- 16 /)N FL I
b, B ASE TR o T R, B PR R A T RE K 2
Nogo-A Fik KT AWM, 78 K B A
Hh R 98 K i B 1 kT 38 3 R 9 Nogo-A/NgR
15530 1% 1) A FH A Bl 2 2 R ARG /K P 1 40 ) 3
B AR ZAE ST s BLBT Nogo-A 5 NeR HO1E G
AT LI 22 R I R AT T I e 28 R
TR U] NgR K HBC A Nogo-A 25 T #i & B4
(3R, T NgR J2 HFL K Nogo-A )2 35 K BH K
FCAH B AE A AT BEAR /N BROMELA 28 0K B B Mot P A
W

25 LA FE /N UL B AR A v /N BV 1
ZHZh NgR 5 Nogo-A ik NN, Nogo-A 5 NgR 4}
HIGTRES SRS &L & . R NgR K
HRC A Nogo-A FyZ2 ik I BT HAR BLAE T , A B2 i
Ve AR R YT B HE— AR i
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