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(s BILEER TH0% k50, g k¥ 410007)

B OE. BB WM RNA-205-5p(miR-205-5p) §E 4] 5 15 R % 5 11 B1/Toll £ 32 {4 4 (HMGB1/TLR4)
WA AT N B (AR) S SHRERIVE T . sk PRI 60 HMENE R, 20 M IEH X REZE (A 40) SR PE & 44
(B4L) NS¢ + miR-205-5p agomir £ (C £0) .78 b P £ 48 + miR-205-5p antagomir 21 (D £0) 3£ 4 41, 4 %
15 H,A HRRAE AR R, B .C.D A HR A0 B &R 1 S R b SO . AR BERY , BAYE Sy SE s, C R HRE:
BF 300 wg miR-205-5p agomir, D 2 2B §F miR-205-5p antagomir, A B 2 1E G A FEEE K, 1 BE M 54117 R
2 SR AR TR -y (IFN-y) (AN R 2(IL2) . FAR4(IL4) [HA4R-10(IL-10) sk H E(IgE) ],
SRR ARAE R | 1 B AR ) B i N A I R i 3 B 1 JHMGBI/TLR4 3542 8 [ ik i . miR-205-5p
5 TLR4 M o6 R FEOE R MR LR, R 4 AT 825 14 IgE HMGB1 [ TLR4 \NF-kB ik
B E R MCEE 5 A 2] <B4 <C 41 <D 44 ;1FN-y IL-2 \IL-10 'S5 % 32 8 (1 ek i AR 20 543491
HDH<CH<BH<AM, HEHZEIIK, ZRHBARIFE (P <0.05) . BEOGE R & 45 R R
miR-205-5p 7] 5 TLR4 §i[a)45 5. 451 miR-205-5p 7] #fi ] HMGB1/TLR4 i 29 Thl/Th2 J i iy 51 & ) AR
BRSBTS , ISR S R BT BE T B8 , T2 8 1 SR A , G AR AHIGHER , X AR BRYT P A B AR

X # iA:U RNA-205-5p; Sl B R R 1 B/ Toll #E5Z 14 4 AR M & 4% s e T fig
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Effect of miR-205-5p targeting HMGBI1/TLR4 pathway
on immune function in allergic rhinitis

KUANG Yuting, HU Binya, ZHAO Sijun, HUANG Min, WU Xionghui, LONG Songliang, ZHANG Mengping, ZHENG Lichun
( Department of Otolaryngology Head and Neck Surgery ,Hunan Provincial Children’ s Hospital, Changsha 410007 ,China)

Abstract: Objective To study the effect of microrna-205-5p (mir-205-5p) targeting high mobility group protein
B1/1oll like receptor 4 (HMGBI1/TLR4) pathway on immune function of allergic rhinitis (AR ). Methods Sixty male rats
were selected and divided into normal control group (group A), AR group (group B), AR + miR-205-5p agomir group
(group C), AR + miR-205-5p antagomir group (group D) with 15 rats in each group. The rats of group A did not receive
any treatment, while those of group B, C, and D were sensitized with ovalbumin nasal enhancement sensitization to
establish AR model. After model establishment, 300 wg of miR-205-5p agomir and miR-205-5p antagomir were injected
into the tail of rats of group C and group D respectively, and normal saline into both group A and group B. One week later,
the behavioral, immune-related indexes [ including interferon-y (IFN-vy), interleukin-2 (IL-2), interleukin4 (IL4),
interleukin-10 ( IL-10), immunoglobulin E (IgE) ], nasal mucosal inflammatory response, tight junctions between
epithelial cells, endoplasmic reticulum morphology and expressions of tight junction proteins, HMGB1/TLR4 pathway
proteins were evaluated. The targeting relationship between miR-205-5p and TLR4 was analyzed using a dual-luciferase
reporter assay. Results The orders from lowest to highest of behavioral score, expression levels of 1L4, Igk, HMGBI,
TLR4, and NF-kB as well as tight junction width were group A, group B, group C and group D. The orders from lowest to
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highest of expression levels of IFN-y, IL-2, IL-10 and tight junction protein were group D, group C, group B and group A,

and their differences among different groups were all statistically significant (all P <0.05). The dual-luciferase reporter

results indicated that miR-205-5p could target TLR4. Conclusion

miR-205-5p can target the HMGB1/TLR4 pathway to

inhibit the AR immune disorder caused by Thl/Th2 imbalance, strengthen the barrier function of the nasal mucosa, thereby

reducing the invasion of allergens, relieving AR-related symptoms, and having a positive effect on the treatment of AR.

Keywords : Microrna-205-5p; High mobility group protein Bl/toll like receptor 4; Allergic rhinitis; Immunologic

function

75 I P B ( allergic rhinitis, AR) LLESE T
FIMEE 25 0 5 LRI, & th Jp e BR A 1 E (immuno-
globulinE, TgF ) fir -5 i A5 S2 7 PE5< 9 , H it 5t
TN AR A F KL i 40% , H 2 EFTHE N
F A AR IR R IUAEREL 5 , AL A A
BB AR R ) AR AR, st s
Ve e R B S e, BB AT 25 0 kR
AR | PR S RO 7 M A R B
R o BB AR IR ABEFE Z 3L, miRNA 2
5 AR {9 %4, BFFEIAN miR-205-5p 5 5 4% i1 &
ABEDIAOE , IO S 5 5 5 R A e P A S
S, AH 5 H BT S, fk/) RNA-205-5p ( microrna-
205-5p,miR-205-5p ) fF & miRNA ik it —Fl, #%
R IAE Z R (8 IS R e Rk, B S MR
AGPERR AT — € RO A SCE  (HAE AR Rk
FEMARKI, T I, 78 FIRIE AR, AR5 5 b
miR-205-5p J& 75 2L #L a] = i B AR A 11 B1/Toll
Z4& 4 (high mobility group box protein B1/Toll-like
receptor 4, HMGB1/TLR4 ) ik 1284 3% AR %I HE,
LLBAH miR-205-5p 7E AR wh i) HARAE AT, il R E
A IR T R BERTHE

1 #MR5E7IZE

1.1 Hf5Eshy

JEHL 6 ~8 JEI WA JCH i IR (specific pathogen
free ,SPF) 35 4 9 SD 1 K R 60 H, {4 it i 90 ~
120 ¢, ¥l B BRVPZR (7730 sh IR AR B A R 2
Al S AR S SYXK (#7) 2021—0022, i K
BRATE M A S 1A R SR AR BRI VIR
Ko ARRWIFEAETRBEAC I ZE 01 2 HEHE T 52 .

FHAXF] . miR-205-5p 111 ] 5] ( antagomir ) |
B30 (agomir ) Hy 7 JH i 18 A2 M) BOARAT PR A 4243
ELISA 3070 & Hy b i JE R A= M) RO BR 2 ) 443
/NPT R, HMGB1 , TLR4  #; Kl -k B ( nuclear fac-
tor kB, NF-kB) Hi i3 35 [ Abcam 2 5] #2434, Li-
pofectamine™ 2000 5 Y i 7 £ . 9 6 R Wi 15 1571

ARSI B 22 [ Promega 24 )42 1
1.2 J
1.2.1 B AR BriEsn 60 HoR LI
MIEH R IELH (A 2H) AR 41 (B 41) AR + miR-205-
S5p agomir 4 (C 2 ) . AR + miR-205-5p antagomir 2
(D)4 4, % 15 2o

A HAATATAEFE, B (C.D ZH 342K IR IE H &
[ AR AL SO S AR BRI DK 0.3 mg BRYE
EEBMT 1 mL AEER KT, 5 30 mg {7 Al
(OH); il & IR, B, R H 1k, &S
58 W, TEHS 16 R A S AL T 10% JPiE
HAEHBWK 20 WL T 1 mL A ERK ) | E2E
7 do RWHATG WAL 0.5 h TS FImEHE
TG DL, AT A2V (R 1) 530 =5 43 3k
W] AR G, B2 B.C.D s,

1A

TR 35 25 U
o it 2K TR
FTIEIE (A/min ) =11 4~10 <4

ik W R E i

1.2.2 miR-205-5p F# @EahE C.D 4435
BN 300 wg miR-205-5p agomir ,.miR-205-5p an-
tagomir, A B 2l {1 P AF AR AR K . AR 2 1
JE MR AL

1.3 fEPRMEE

L3.1 474530 SMHE 1 INE 04 40K B
PR

1.3.2 fypmmxdasrme 441 0.5 mL EF
i, B0 HC RIS IR (3 000 g/min,r =5 em) , 5K ]
ELISA YA I 4 95 AH 5C 48 A5« T4 3 -y (interferon-
v,IFN-vy) | 44 & -2 (interleukin-2, IL-2) | 4 &4
(interleukin4, IL4) . [9 4 %-10 (interleukin-10, IL-
10) % Tk AF

1.3.3 RABARRE T ERBRAIER UG L
SEFER B, R R R 2, 73y 4 oy, Hodr 2 £y
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T RBHL ML, T EE R, 1508
HE SRR b R AR T X R MR 0T o
1.3.4 J AR BIR BRFBEAL, 61T
WA R AL 35 M HE Gy @A B, 58 308 T 0
& RN RN NG LA T I3 HT
1.3.5 B2 LR ) % AR MG S
BRI 2, AEAT 0 LA 23] F A B T R
MR TR BT WG @, T E G R B o i AE
20 000 fi .15 000 fEWLEE SR T K 240 ffa 7] 55 9% 1%
B NBIEZ

HE J¢ (0 F w52 ( x 400) FiH%0S L
EOS [GHCFH . B R A A PRI LIS R
RN JAAR — 1 1 2 G 70 40 5 52 A B | A
REAR A FE BRUE o AR A 2 FE L 550400 it 5 1) 2
FRJE B e B AL 53 384T 3 BT VR0 FEAR G £
N0 IR 1 o B EOE T 2 Iy E O
395e FHh, ARk Y) R 400 £ LR R BEPL P A
S S ANUET , BRI 100 A b R g0, T
BENEER R ONDNE R S SR e [ ORp v e ) [ E
R <5% K0 555% ~25% K1 53526% ~50%
2435 >50% 1 3 ro K AEESKRDI R A0 A (R G
o35 AN AR A B AT, B 0 ~ 1 32
FIEC - ) ,2 ~3 43 85 HME( + ) ,4 ~6 23 Ry 48 FH
PEC+ +),6 PRLEsRIAPEC + + +) o + HREIR
RIBATERIL, + + 5 + + + kil RIFHPERI
1.3.6 % %% 4% @ Claudin-1,Occludin HMGB1/
TLR4 iz 2 & an 2 WRFREAZL, 80 nL 2
S, R S R L S A D A ELE) %K, 12 000 x g
B0 15 min, BLOJERAE FIE W, M B A2 T HLUK
AbHE 3% Western blot £l %2 Claudin-1 . Occludin |
HMGBI1/TLR4 i AHCE H Rk A,
1.3.7 MRAZHIREEIH £ Starbase i3k
% miR-205-5p , TLR4 i 3£ 25 & 37 55, LA 43 #7 miR-

-
S

205-5p 5 TLR4 {48 )6 &, g 57 MUT-TLR4 , WT-
TLR4 ) TLR4 3° -UTR W3¢ R B 5 ik . (]
Lipofectamine™ 2000 4 miR-205-5p agomir ,miR-205-
5p antagomir MUT-TLR4 ‘WT-TLR4 $L4% Y 38 B 2l iE
B A W SR A b R A 2R G M, miR-
205-5p 5 TLR4 Fi eSS G I, 2GR B PR
1.4 GiiloHr

FIF SPSS 22. 0 i AT e it ot HEBOR
DL x + s RN R 7 22 50, Z 4L R R
F R 5 , 2H ) P P R LSD-t 53 . ANAF & IE
oA, 4 BN B 2R T M(On) 7 R HTAE
ZHKL . P<0.05 HESAEAGIEE L.

2.1 4 44T RN

Wk 2 s, B 41.C 4H.D AT At rm T
AZH(P <0.05);C AT H=WsrEm T BA(P <
0.05) ;D AT 2P KT B H (P <0.05) ;D 4
TR EPEAMRT C 4 (P <0.05)
2.2 4 AP IR XS L

N3 fin,B.C.D 4 1.4 IgE 5 TA 4 ,IFN-
v IL2 IL-10 KT A 4H (P <0.05);C 4 1.4 IgE
& T B 4, IFN-y IL-2 . IL-10 it T B 4 (P <0.05) ;
D4l IL4 Igk {X F B 41, IFN-y L2 IL-10 & F
B4H(P<0.05) ;D 41 IL4 IgE {£ T-C 41, IFN-y . IL-
2 IL-10 BF C4(P<0.05),
2.3 BRRRERAE SN UEE

A BRI LSR5, 2 BRI , AR RIS 4
Ui s B 2H B RE LT B HEDN A 2L, AR 7%
BRI ; C A AFTER N ™ 1 A BT 1A
AR KR AR s D 5 FhE LT B HES IR 2
FERE  CE DR B I ARAAEE . W 1,

1 SRR A SO LS

(HE x400)
d:D A/ B R AR

a: A QURE B RANEERT; b: B 414 RANEIENE; o2 C 4K RANMER I ;
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F2 AHITHFITHIL (5,2 %)
20 51 A AT H2EV5y
A4 15 1.32+0.14
B4 15 6.12+0.97*
CH4l 15 8.11 £0.54**
D4 15 3.27 £0.65 **¢

TG A4LILE, © P <0.05; 5 BALILE,"P<0.05; 5 C 4ltL
#,%P <0.05,

2.4 LR b B A ] B A N T A

sk 4 FK 2.3 fios, B .C\D 4 B 50
AT AY REEREAREEMRT A4 (P <
0.05);C LR W LT ™ T B 4, BHiERER

FIRERT B A (P <0.05) ;D 21 5% % 45 0 L AR
T B4, BEiEHREARERERS T B4 (P<0.05);
D HEHERETEMT CH, BEFEHREARAR
T C4(P<0.05), 4 405 FE B b K 4 f P o
TEA S 4
2.5 44 HMGBI/TLR4 & /25K 1 326X kb

225 fr7n, B.C.D 41 HMGBI . TLR4 ,NF-kB
FirkBEEHT A4 (P<0.05);C 4] HMGB1 , TLR4 .
NF-kB ik T B 41 (P <0.05) ;D 41 HMGBI |
TLR4 NF-xB £iL BT B4 (P <0.05);D 4
HMGB1 . TLR4 NF-«kB Zik KT C 4 (P <0.05),

R34 AKX (ng/Lx +5)
20 3] K IFN-y L4 L2 IL-10 IsE
A4 15 199.74 +23.54 15.54 +2.76 324.54 +37.65 176.65 +7.54 20.75 +2.43
B4 15 100.97 £11.35* 38.76 £4.21* 277.65 +28.54* 86.76 £9.44* 51.75+5.32"
CH 15 78.43 +7.90 ** 56.90 +6.90 ** 231.50 £26.54** 61.98 +7.54 ** 67.88 +7.90 **
D4 15 176.54 +18.54** 20,46 +2.78 ¢ 305.13 +38.76 "¢ 155.90 +16.75 ** 30.41 £3.12 %

T IEN-y (TR -y) s ILA (AN RA) S IL2 (AR 2) 5 IL-10( A R-10) s eE (R sk H E) . 5 A dIHEL, " P <0.05; 5 B 4l LL#K,

#P<0.05;5 C 4%, P <0.05,

R4 DR AN R R T R R A

FEXTH (x +5)
g f%é?ﬁ }%%‘iﬁﬁéﬁa .
e JE (nm) Claudin-1 Occludin
A 15 3.12+0.97 0.98+0.10  0.96 £0.07
B4l 15 10.86+2.56* 0.45+0.05* 0.38+0.04~
(oF| 15 16.53£2.23*% 0.13+0.02** 0.10+0.03**
D4 15 6.49+1.02°* 0.73+0.07*** 0.67 +0.08 ***

T A G, " P <0.05; 5 B4, P <0.05; 5 C 4Lk

#,%P <0.05,

B3 SR L R A0 ) S

(R + MR IR T x 20 000)

2 Western blot A5l 5% 4% 8 FUKP- Kk

a: A YL G FHBE b Rz 0 5 1 2 S I R R 5

b B ZH B F A, AN T BRI R s ¢ C 2 SRR AN , 240D 5] BRI S 4 D5 - D 2 PN B0 7 SR AR B R A K 1

4 BRI bR AN BRI A

(B + MUK ET x 15 000)
Pk AL 5 ¢ C AP K  BE AR AR ORBE P W1 S5 oD A P T skRR B2 Al A IO v 195 O S35 2 i

a: A ZH BRI B R A0 N BRI S L 5 be B A N TR



£ F 15, 4 : miR-205-5p #jm) HMGB1/TLR4 33453 78 A% 5 48 S e SRR A4 FH B 52

5439

&5 441 HMGBI/TLR4 @423 HERIAR L

(x +5)

ZiCTRE ¢ HMGBI TLR4 NF-kB
A 15 1.01+0.23 1.08 +0.25 1.00 £0.22
B # 15 3.32+0.27%  3.56+0.36" 3.42+0.32"
(0F:) 15 4.75+0.45"%  4.98+0.53** 4.32+0.65**
D4 15 1.99+0.33*% 2,01 £0.21** 1.89 +0.34**

14 : HMGBI (@3 B % H B1) ; TLR4 (Toll ££3Z {4k 4) ; NF-kB
(BHT-xB) . 5 AL, " P<0.05;5 B4 LE,"P<0.05;5
C 41 H%:, %P <0.05, T,

2.6 WIOCRMHI S S50 2,

XU 2 B 9 25 52 06 4 77, WI-TLR4 4]
miR-205-5p agomir 7% 1 i & & F MUT-TLR4 4,
miR-205-5p antagomir i kT MUT-TLR4 4, 22 &
HAG#EX (P <0.05) , W% 6 fii7n ; miR-205-
5p agomir 4 miR-205-5p Fl TLR4 F k& L F1IK
F miR-205-5p antagomir 41, 2 7 B A G it % & X
(P<0.05), 13 7 Fi %, 4877 miR205-5p A] &5
TLR4 #0455, 45 G ALE WA S

K6 KA IOCRFHE MRS L

(x +5)

215 miR-205-5p agomir miR-205-5p antagomir
WT-TLR4 1.00 £0.12 0.34 +0.09
MUT-TLR4 0.92 £0.07 1.13 £0.41

i - agomir (J 7)) 5 antagomiv (HMHIH]) o F I

RT KM miR-205-5p TLR4 k%L (2 +5)
2051 miR-205-5p TLR4

miR-205-5p agomir 1.16 £0.19 0.53 £0.11

miR-205-5p antagomir 2.31+£0.53 1.98 £0.21

TLR4-3’-UTR-WT
miR-205-5p
TLR4-3’-UTR-MUT

57 .- AUCCAAAAGGAGUAAAUGAAGGAC --- 3"

I 11
3’ -+ GUCUGAGGCCACCUAUACUUCCUA -5

5’ .- AUCCAGAAACCUGAACAACGCCCC -3’

5 miR-205-5p 5 TLR4 ¥ 45 & 5,

3 it

miRNA J&JE4i7 RNA 4T, B 20 ~ 25 M BAF
FRALA, miR-205-5p J& miRNA B 5t 2 —, & B T A
1Bk q32. 2 (BRI LOC642587 FLIRE H 1956
2T, R R 20 110 ARE L A 55
R miR-205-5p 76 AN LI R i 9 e 2
SRR SR, BN o VA 2 R IR s
3 AN A 2T AT e, LB XS miR-205-
Sp RABFI, K I AL 2 15 bk TR 19 % 2
IR E AR %7 o T T 08 4 E SBE , 16 AR
AT, Zhang 461 HRH —IBFSC A
T miR-205-5p A i id #8 [] BCL-2 il i 25 1o 1 .
R SAEIT N, F45 FIES: T miR-205-5p 5 AR fy

KF o AWFREHIR, M miR-205-5p Fik 51
AR KB, AR A7 R 24 B i 50, B 26 5 2 P 92 Vi U
LIS ARIESE T miR-205-5 2 5 AR kA,
HHTCT AR KHHLHIBETE I Z J5 A
YA, ARG SRR Bz B A UK\ Thl/Th2 2k flif
SO REEACN T R AR KA R e, AR
JRUIT5 | K P 285 65300 75 1 B S AR, 59 o B b R o i
ez BN, Fe I SR b R 20 i 55 % i 2
1, B IR B % % 42 B 9 Claudin-1 | Occludin, H
Claudin-1 124 B9 &Y B 1 2558, 3 H2AE R
RS HAF A% OAE T, )2 Claudin ZR 5 H Xt
I 1) 235 49 R B 5 W) 5 K 1) 1855 S 8 1, Claudin-1
FEH G A S R ESEEIIRE 2 . Occludin X F 5
TE A2 e, B B W IR b/ LB Ak i 51
REAE A1 %5 1% 42 vh 35 1 SR ELAE T, 5% T ot e 1) g
DA 5 1 R M Y Rz as st o AN AR B
B 1 iz ot b T i e i 28 300 Ry PN 5 D T 28 el A, HL
SEON BT RS AR R R B R )
PR A BN RE I PR ASCa R
7N, i miR-205-5p #iK 5 AR KRB & iE#HEN
Claudin-1 ,Occludin 235 TF 5, B P 5K 2 28 ik
S, SRR ] miR-205-5p Kb B BRI b
FrBEA ] AR #ERE . 5341 Thl/Th2 KA 2 530
AR K HEE R0 FE B R 2, Thl 2853 W IFN-y |
1L-2 2 S5HLA 40 M 505, Th2 2243 W 114 1L-10 &
EHURRE 5o, fE AR &A= F Jg i # v IFN-y | IL-
2 IL4 IL-10 SE48ARIR 25 0L , AT IgE 3k 75 T+
B A5 AR R AR AR R 0 B S SN
A CEEF R PP miR-205-5p Fik A #3% Thl/Th2
P B BRI b B FRBE AR A7, BN TFN-y (TL-2 |
IL-10 Fh55 IL-4 gk [EAR, SLRE 5 b B 4 ) 55 %% 3%
% NS BRI , 25 R 278 miR-205-5p 2
5 AR %A FE 9 Thl/Th2 e fér, 7] miR-205-5p 32
KRR Thl/ Th2 A gt — P it
HHEIC T miR-205-5p & #E1F Al &A% 1 oK W1 4,
AW ER" JHMGBL/TLRY %125 5 AR KA
B TEIE R A BUARAS S HMGBI & T4 Mu A%, (524
BUASZ B SFRN , HAp K B T A s, il 42
PR e R G851 AR B ) S B A DG B, E T 2 3 e
PERREGIR R KA, 5 AR P EREEE A G, HMGBI
TE AR J i B 5 TLR4 F¢ PR 45 &, W0E T i
NF-kB, fiif NF-kB AJ & Thl/Th2 SEf5 2> | A
L5 7R, miR-205-5p 75 3k % 40 4 )5 HMGBI , TLR4 .
NF-«kB ik it B A%, $2 7R 70 miR-205-5p Rk i 4%
Th1/Th2 KA HIALE] AT fig 5 HMGB1/TLR4 3 PE (%

.61 -
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A, WA RAE Zhang SERTFEAGRERN_Eb— P50 T
miR-205-5p 215 AR AR HARRR . HAMFOL
M 5256 73 B 7R, TLR4 Oy miR-205-5p HL 2
, 2P IESE T miR-205-5p 28 HMGB1/TLR4 i& 4%
M AAFE S AR GuBeit i o

A 5T 80 & oy Bt T miR-205-5p Af L f)
HMGB1/TLR4 j& 42 #H Thl/Th2 2475 [#L A AR
G RRRT , (HAG 2R [ NSNS SCR, R A B9 A B
FIRSEE DA, BIE s A R — PRI

2% I, miR-205-5p W[ #[5] HMGB1/TLR4 /%410
il Th/Th2 JRAFT5IE Y AR G5 Bt , s 5
NE B BT RE , AT A8 I I A AR, G2 il AR G
HEAR X AR 9367 B URAE .
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