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EL 20 AR R (TSLP) RY7 i Bk 5 % (AR) B R B AR HIBLE) . Faik JHOR
THE I (OVA) SR G000 T8 B0t i 7 AR G IR R BUBEARL, #4550 H R
BT A REZH (S8R FR 0. 9% NaCl) BT (P @ AR 15 I i + 554 FH
0.9% NaCl) 5235 40 (44 5 AR BEE 43 I B2 0 + 100 mg - kg™' & H58) |
miR —27a —3p inhibitor 41 (FESSHGLAIER - FRFIIKIEST 0.5 nmol « pL.™" miR -27a -3p
inhibitor 10 wL) ,si — TSLP 4] (#£ miR —27a — 3p inhibitor 21 3£/l - B & ik 1 5
0.5 nmol + wL™" si = TSLP 10 wL) , A&F2H 10 . PGB G628 1% B 3o 6 1 46 00 K
SR S BRE 1 E(1gE) A0 3R - 2(1IL -2) |IL - 13 FAREIRIEN 7 - o
(TNF — o) P 7K, P8 Iy 4 A J v A 00 A Ak 1 B AL ( SOD) 7KF-, A AR
B Z IR (TBA) A I Y — 8 (MDA) /K-, S5 X B BRI S04 |
miR —27a - 3p inhibitor 21 F1 si — TSLP 41 4 TsE 7K 43 5 H (18.33 £3.53) .
(89.95 = 17.62 ), (55.70+10.08 ), ( 78.43 £15.30 ) FI ( 47.87£9.44)
ng - mL™" IL -2 /KFE40 5 (8.01 £1.36) (19.61 £3.94) (14.12 £2.51) |
(17.33 £3.18) FI(11.89 £2.03) pg » mL ™", IL - 13 7K 4354 (6.79 +1.33) |
(34.15+7.02) . (24.70 £5.13) . (35.97 +7.24) 1 (20.53 +4.26) pg - mL"",
TNF — o 7K F48 5 (94. 08 = 19.07) . (312.47 £58.61) . (209.78 + 41.49) .
(296.42 +55.99) 1 (187.45 +37.28) pg - mL ™", SOD 7K 43 g (29. 14 +5.04) .
(13.25 +2.63) . (24.19 +4.89) . (17.28 £3.16) F1(33.94 £5.87) U - mg prot~', MDA
IS5 A9 (2.26 £0.51) , (4.43 £0.72) , (3.17 +0.58) . (3.94 +0.69) Fl
(2.62 £0.45)nmol + mg prot ™', X ML Y L3R5 HR 5B L bz, BERI 4T 1Y |
RAEbR S ILH 2 LR, SEE A E A TEAR 5 miR - 27a - 3p inhibitor 4] FL#%,
miR —27a —3p inhibitorZl (1) FRF§HF5 5 si — TSLP 41 FeA , TE45 2 2 B 46
(P <0.05,P<0.01) . Z5iE SHSXR M AR & 8 BA ek AL
IR AR RAE AR, HHLE AT B 598755 miR —27a —3p $8fw) TSLP A%,
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Abstract: Objective To explore the mechanism of action of tanthine in
the treatment of allergic rhinitis ( AR) complicated with asthma in rats by
regulating microRNA - 27a — 3p (miR - 27a - 3p) targeting thymic
stromal lymphopoietin ( TSLP). Methods The AR - asthma rat model
was established using ovalbumin ( OVA) sensitization and nasal drip

attack method. Fifty rats were divided into control group ( equal volume

0.9% NaCl) , model group (AR — asthma model + equal volume 0. 9%

-1

NaCl), experimental group ( AR - asthma model + 100 mg - kg
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xanthortin) and miR - 27a — 3p inhibitor group ( caudal vein injection of 0.5 nmol + pL ™' miR —=27a —3p inhibitor
10 wlL on the basis of the experimental group), si — TSLP group (0.5 nmol + wL™" si — TSLP 10 pL intravenously
injected on the basis of miR —27a — 3p inhibitor group), 10 rats in each group. Serum immunoglobulin E (IgE),
interleukin =2 (IL -2), IL =13 and tumor necrosis factor — o (TNF — ) levels of rats were detected by enzyme — linked
immunosorbent assay. The level of superoxide dismutase (SOD) was detected by xanthoxine oxidase method. The level
of malonaldehyde ( MDA) was detected by thiobarbituric acid method (TBA). Results
group, model group, experimental group, miR —27a —3p inhibitor group and si — TSLP group were (18.33 +3.53),
(89.95 +17.62), (55.70 £10.08), (78.43 +15.30) and (47.87 £9.44) ng - mL™", respectively; IL -2 levels
were (8.01 £1.36), (19.61 +3.94), (14.12 +2.51), (17.33 +3.18) and (11.89 +2.03) pg - mL™",
respectively; IL — 13 levels were (6.79 £1.33), (34.15£7.02), (24.70 £5.13), (35.97 £7.24) and (20.53 £4.26)
pg - mL™", respectively; TNF — o levels were (94.08 + 19.07), (312.47 =+ 58.61), (209.78 + 41.49),
(296.42 £55.99) and (187.45 = 37.28) pg + mL™', respectively; SOD levels were (29.14 + 5.04),
(13.25£2.63), (24.19 +£4.89), (17.28 £3.16) and (33.94 £5.87) U - mg prot ', respectively; MDA levels
were (2.26 £0.51), (4.43 £0.72), (3.17 £0.58), (3.94 £0.69) and (2.62 +0.45) nmol - m gprot ',

respectively. The above indicators were compared between control group and model group, model group and

The levels of IgE in control

experimental group, experimental group and miR —27a —3p inhibitor group, miR —27a - 3p inhibitor group and si —
TSLP group. The differences were statistically significant (all P <0.05). Conclusion Xanthine can improve oxidative

stress and reduce inflammation of AR complicated with asthma in rats, and its mechanism may be related to the regulation of

miR -27a —3p targeting TSLP.
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775 BRI 4 E (ovalbumin, OVA) , BUA% - 51 S ¢ O il
H) L, ElBE . =98. 0% L5 : 2403115, /g 5 SR AE W) e
RARAFAET . miR -27a - 3p FLIY) K X IE 7
%1 \TSLP & 7% U i %7 ( mutant type , MUT) Jt FLHf A )
Jiki (wild type, WT) ,miR —27a - 3p . TSLP ., H & -
3 - W& R It & i ( glyceraldehyde — 3 — phosphate dehy-
drogenase , GAPDH) Jz U6 5|4y, ¥ H FiEA T4
AR F] S TSLP —451 ZO6 ZHt A &R — 13 (in-
terleukin — 13, 1L — 13 ) FfFE 50 72 W% B 328 46 ( enzyme —
linked immunosorbnent assay , ELISA ) {77 &, #)0 H I
W ST B2 5 A B ) 5 TRIzol ™ 7] | 306 % S 3L 57
& R gE bR VA W ( phosphate buffer saline, PBS) 4,
6 — T3 -2 - LML (47,6 - diamidino - 2 -
phenylindole , DAPT) (5], #40 5 FE 8K € AR BHE A R
/Aﬁl 5 HEPJE?%% ? - ( tumor necrosis factor — o,
TNF - o) ELISA &7 £ | IgF ELISA 1t & JRAKS —
L (hematoxylin — eosin, HE ) e | & %A, 16 ) B 1L 1t
(superoxide dismutase, SOD) {7 & . IL — 2 ELISA %
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7 & N [ ( malondialdehyde , MDA ) i 7 &, ¥t B
R RAEYBARAT

42§ DR3900 "] WG/t Tt, 36 [E HACH 24
A7 s LMD6 )t 2% G 8%, 58 [E Leica 2\ &) 7% i
Rt —6100fHRr1% , € [E Rayto 2 ] 72 it ; LightCycler 48011
E WL R R A% SV ( quantitative reverse transcrip-
tion polymerase chain reaction,RT — qPCR){¥, Fii1 Roche
AH s Eclipse T — SR 5O, HASBHEA R,
2 KWHE
2.1 HBWMEIVIESREFE

F OVA SR SR T BG4 8 AR 5 JF
WA R DLl SO K 5% OVA TR (N &
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R 7 KIT IR OVA i &, Bk 10 ul, ¢d, 3£ 7 d;
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WA, R T DULEE 1 R OB RIPRAN : B
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Py IECE S PR B . BRI Er =5 ) s
R

H 50 HOR BBEDL 3y ) BRAH BRI | S5 28
miR —27a - 3p inhibitor 4] il si - TSLP 41, %541 10 H,
BRxt RS, AR A AR BEmGRARY , SCGAH - 5%
K55 22 KT 100 mg - kg ' G HZHEH A, od , 3%
%452 2 J&; miR - 27a - 3p inhibitor 41 ; 7 525 40 1)
Herl |, B ER K ST 0.5 nmol + wL™" miR —27a - 3p
inhibitor 10 pL, qd, % 2273 5 2 Ji;si — TSLP 4. 7
miR — 27a - 3p inhibitor 2 () 3L Ak I, B & Bk i 5
0.5 nmol « wL.™" si = TSLP 10 pL, X} HRZH FIA R 20
FER KIS AF B 0. 9% NaCl,
2.2 fREESE AMAASRE TR

2937T 21 Ji A 76 AL I 2k R 3% 37 W ( Dulbecco ™ s
modified eagle medium, DMEM ) % 3%, £% 3% & A 5 0
10% R4 13 o ZMORAFAE S A 5% CO, 1 37 CH;
FERE B IR O BA A Y 293T 4 i DL 4 AL
2 x 10° MR T 6 LA, BT 37 °C 5% CO, 4 i
FE R , R K & 80% A4, 434 NC mimic
Z4(50 nmol + L™" miR - NC kb ¥f) FlmiR -27a -3p
mimic £ (50 nmol + L™ miR —27a —3p mimic ZbFH)
2.3 HE $EENRMALRFERR

RPN 24 h JE I SUHE R AL B8 K UG P
WO A A A 2R, R ZE K TRV e i, [ 5 2 il 1
4% Z R PEEHW D, A HL E T -80 CIRA T
TRAF# o JBUHE 70 il 2 21, 8 A 2R 3R 47 i 7K

B VRS AR PRUE R B E T T
b B AL S HEAT K AR, T HE 32550 4 U AT G
o, 6 2F WA T W2 il 41 20 g £ 45 2L B AL 2k L
3 TE T ILE AR
2.4 % O Hi = I ( coomassie blue staining,
Bradford) M A RBRELRZER"

HENEEH 24 h 5 R R BUEL 10% 7K & ST I8
TE SRR , AT ML [ 5 , G248 1] — ) B A 0. 9%
NaCl, FF2EAIR 5 A5 4 T il W0 M 55 e, B 52 3 15k
3 R, B4 IR VE A TR > 1 mL, J] Bradford ¥4
SE S J HE RV S AR VR R B RO BE(EL (N =
595 nm) .
2.5 ELISA Z#HM KR BERERBAER.ME IgE
RHEETFHAES

2. 47 gk B S R HE VR, A ELISA 3208 &
O ZH Jie 25 ek A0 bR JRR TR ] 5 5 45 4R BRI 2
SRk 2 mL, & THEEE P ERHE3 h, T4 CTF,
P43 000 r+ min ' B0 10 min, 23355 T - 80 C F A4
A7, F ELISA 32050 0 & I il 3% IgEIL -2 IL - 13,
TNF - a5 5o
2.6 #&il miR —27a —3p 1 TSLP mRNA ) &K%
7k3|z[9]

FH TRIzoITM {25052 KR BUITZH 21 5 mRNA , i
T CEAMBARZARAZIR &3 o LA -3 - IR
AW ( glyceraldehyde — 3 — phosphate dehydrogenase,
GAPDH) U6 N Z:, 15545 & H i 3L A Ct BB
Ja 2722k B mRNA AR 235K
2.7 RBEIHEKN TSLP FAFRiKAF

K2 37 e ik S I 2H 2 A S U L L 2
IKIGHTIRAE &2, B BR £ 2% vh i ¥ ( phosphate buffered
saline ,PBS) [ SZ ¥k 3 Y, A S min, LA —7E Ho B Y
TSLP —47iF 4 CHFF K. HI PBS Wk 3 ¥,
BEUCS min, I ZHUEBEMEF 1 h, PBS W3R A
4" 6 — " JkIE -2 — I (47,6 - diamidino -2 -
phenylindole , DAPI) &g 4% 5 min, PBS #istf5 3t A, 7E5¢
DGR RERE,
2.8 WMEAREHWEEELEEIE miR -27a -3p
0 TSLP fyBmx 7

jfijd Targetscan FHEEFM miR —27a -3p 5 TSLP
AR 1] &5 5 A0 5o HRCU2.27 vp G 3R 1 293T 41 i %
Lipofectamine ™ 2000 {f FF 156 B 43 1) Jy 2 A T4 #)
TSLP — MUT 1 TSLP — WT J& ki, 343 B 5 miR — NC |
miR —27a - 3p mimic HAEYLF 203 T NI, 5544 6 h, 5
L6 FATHEA 48 h KT R BE
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2.9 HEKRFALEZESHA S L ZEE ( thiobarbi-
turic acid, TBA) 43 3| 4& M X 5R Al 44 23 B9 SOD #A
MDA 7k F

B2, 57 AL BRAY MV REAS , T3 T DR IR , $1%E
SR HHR RS . SOD Kl 4% {4k 37 C R K
40 minJ5 , ZZ K% (N =550 nm) , MDA 5 25114
100 C R 7K 40 min JE4E1,2R/5 143 000 1« min ™ B0
10 min, BCEFFR (N =523 nm) o HIBFR0 510 2 BAL
JCH AR, bR E - Z I3 —H o
3 GitEAE

I SPSS 25. 0 #F AT GLitor Mo H R BORILL
x = sFN , ALIE] OB ST A ¢ K5

# X

1 BEHEX AR §HEmXRMARREFZHIN

SCEAH LT 100 mg - kg~ S HRL AL I G B ZH AN
B 41 1 48 T 2K B 0.9% NaCl; miR - 27a - 3p
inhibitorZH 75 5256020 Fell bR F KIS 0.5 nmol + pL ™!
miR — 27a - 3p inhibitor 10 pL, qd, % 2E1E 8 2 JH;
si — TSLPZH7E miR —27a - 3p inhibitor 20 £ al B
kiESS 0.5 nmol « L. ™" si = TSLP 10 pl,

HE Ze(a55 5 1075« % B K B Ay il v 2 2 454
SERE ELIFMT, 2 IR 25 BB A 5 00 IRAL AR EE , R
B Ml il G, 6 BT S K 8 PR A0 = 5 52
B2l SRR AT AR L, K SR 4 U408 00 8 AR e AR R 4
A sz, 8 T T B R P 7, L] R AT3 A AR S ik v
G R RIEAIMR T . SR ILE 1,

2 BESW AR GHEmARBEEARSEZEAM
40 B2 7K T B F0m

Xof BEA ABETRY 2H o0 5 6 4 K B o s o VR W 1 S 2R
FI7K 43 5 R (0.31 £0.03), (0.45 = 0.04) F
(0.37 +£0.03) mg - mL™", 4 ik /K F 2 5 R

Control Experimental

-

1 B YR U R AR
Figure 1  Hematoxylin — eosin (HE) staining of lung tissues in
each group( x100)

NC group: 0.9% NaCl; Model group: 0.9% NaCl; Experimental group:

100 mg - kg_] Xanthatin.

(1.56£0.29) . (1.98 = 0.32) il (1.67 + 0.27)
ng * mL " Xt B bR TS bR SRR 2 oA, R R4
1) LR AE R SRR R, TR R 2 R A ST
222 Y (¥ P <0.05)

3 miR-27a -3p 1 TSLP & A XRIMEAL P
FTikER

X HRZH IR I SE 55 40 ) miR - 27a — 3p AHXT
FiEKF 4Bk 1,00 £ 0.18,0.52 + 0.09 Fl
0.86 +0. 14, TSLP mRNA #H X} & ik /K F 2> 5 KN
1.00 £0.17 2.33 0. 41 F1 1. 68 +0. 32, TSLP #f%} ¢
e BE 4 B R 1.00 £ 0.12, 3.84 + 0.47 A
1.42 £0. 18, X RAZH () LR $E bR 5B B 4 Lh A, A Al
I b TEPR SR A LR, RG22 E 2 R E S
2R (¥ P<0.01),

4 miR -27a -3p #1 TSLP %05 % RIEE

miR —27a - 3p £ 293T 40ffu%s 4t miR -27a - 3p,
NC mimic 24 293T #Hffi%% 4 miR - NC,

Targetscan T | & ¥, miR — 27a — 3p F TSLP 17
LG, W 2,

XU ZR ARG LR S B0 25 S i/ s miR = 27a - 3p
mimic 24 5 NC mimic Z{AH Lt , miR —27a —3p mimic 5
TSLP — WT 5% YL 208 S 28 [ I % A1 TSLP mRNA AH
XX B FEAR (34 P <0.01) ,miR —27a - 3p
mimic 5 TSLP — MUT 4% Je (2¢O 22 il % M 0 1o 3%
PEZES(P>0.05) , 4iRILEE 1,

5 BEHZ=ET miR -27a -3p/TSLP 3t & B AR
AR | B HEHAXIEIRR AN
X RRZL BERIAL  SEER 4 \miR - 27a - 3p inhibitor

TSLP 3'UTR 5'...GAAACAUUACUCUA--ACUGUGAC...3'

LT

miR-27a-3p 3"...CGCCUUGAAUCGGUGACACUU...5'

2 /N RNA =27a = 3p(miR - 27a - 3p) F0 i JIf 356 i ik B2
A0 A AR (TSLP) f45 & A sl T
Figure 2 Prediction of binding sites of microRNA —27a - 3p

(miR -27a -3p) and thymic stromal lymphopoietin ( TSLP)

F£1 miR-27a -3p Fl TSLP (IR R BAE (X )
Table 1  Verification of the regulatory relationship between
miR -=27a -3p and TSLP (x %)

Group n  TSLP-WT  TSLP MUT TSLP mRNA

8 1.00+0.12 1.00+0.14 1.00 0. 13
miR ~27a -3p mimic 8 0.57£0.06"* 1.04 +0.15 0.66 +0.07 " *

NC mimic

NC mimic group: Transfection NC mimic; miR — 27a — 3p mimic group:
Transfection miR — 27a — 3p mimic; Compared with the NC mimic group,

*P<0.05,**P<0.01.
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Table 2 Comparison of serum immunoglobulin E (IgE) and inflammatory factors in each group(x +s)

Group n IgF](ng-mL'l) H,—Z(pg-m[,_l) Uj—l3(pg-mll']) TNF—a(pg'mL_])
Control 10 18.33 £3.53 8.01 £1.36 6.79 +1.33 94. 08 +19. 07
Model 10 89.95+17.62** 19.61 +3.94** 34.15+7.02** 312.47 £58.61**
Experimental 10 55.70 £10. 0824 14.12 £2.5124 24.70 +5. 1344 209.78 £41.4944
miR —27a - 3p inhibitor 10 78.43 £15.3044 17.33 +3. 184 35.97 +7.2444 296.42 £55.9944
si — TSLP 10 47.87 £9. 44% 11.89 =2, 03* 20. 53 =4. 26" 187.45 £37. 28

miR —27a —3p inhibitor group: Caudal vein injection of 0.5 nmol + WL ~' miR —27a —3p inhibitor 10 WL on the basis of the experimental group;si — TSLP

group:0.5 nmol + wL.™!' Si — TSLP 10 pL intravenously injected on the basis of miR —27a —3p inhibitor group; IL; Interleukin ; TNF — o ; Tumor necrosis factor — o ;

Compared with control group, * * P <0. 01 ; Compared with model group, “* P <0. 01 ; Compared with experimental group,4 P <0. 05,44 P <0. 01 ; Compared

with miR —27a - 3p inhibitor group,* P <0. 01.

ZH N si — TSLP 411 SOD K451 4 (29. 14 £5.04) |
(13.25£2.63) . (24.19 +4.89) . (17.28 +3.16) 1
(33.94 +5.87) U - mg prot~', MDA 7K F 4% 5l Ky
(2.26 £0.51) . (4.43 +0.72) . (3.17 £0.58) .
(3.94 +0.69) F1(2. 62 0. 45) nmol + mg prot ~", X I8
A R Tebn SERIAL L, BIAUAL Y LR Fe Ar 5 58
I R, LA LR s AR 5 miR - 27a - 3p
inhibitor4 k4% , miR —27a — 3p inhibitor 4] ) I i85
Ysi - TSLPAH LA, RS i b 28 e A Geit2 i X
(# P<0.01),
6 BH=&it miR —27a -3p/TSLP 3+ & A KB 1
& IgE K E B FKFEH=m

FARIZ] 5% B A e, TgE (IL - 2 IL - 13 'TNF - «
JKFH 25 T (34 P < 0.01) 5 S5 2H 55 A48 20 A1
e, IgE JIL =2 (IL = 13 \TNF — o /K34 2 BRI (1
P <0.01); miR —27a —3p inhibitor 41 55ZI5 414 1L,
IgE IL -2 IL - 13, TNF - « KE¥ B EF 5
(P<0.05,P<0.01); si - TSLP 415 miR —27a - 3p
inhibitor 244 [t., IgE . IL =2 \IL — 13\ TNF — o 7K
RN P <0.01) , K 2,

o

R AR A3 IE R U R B L S5
W5, 3697 DL AN T 25 A58 S Wt g SN . 45 T4
W R H L, B HORZE A B RIB S TR,
R b TR S JE R0 S L KB R %61 PENG
SELRE R B, 5 EE S R U AT L Ao R AR I 3 AR
S8 DT R il 35 Bl i 8 S0 B A4% , A 280k 20
LTI K b BB ASHIFSE R BRI 4 2 B ok
15 00 45 JLAR AT, 26 W14 - 52 B 0% A A% R 250 IR,
AR B IFBEMIER . AR SR R B0 B8 | B
W T REN , RS WA PR AR 2 B R A B

VOO ) o s 3 DA T L ) A e e s R A 3 DA 1
B ARSI o LS 2 24 I I R R R TR VR
B R S mE R REAR, B S Ho5s W] DATE—
FEBE LA B AR 208 | e H8E XA T R R B 78 B A 40
TR ITER

WF5ERB ,miR —27a - 3p W] LAY 22 R i 4
i S NE, ANHE AT B ) {555 S 0 1 R SN 3R B2 A ot
T RLAR I Fp A R T s o TSLP A DL B #5155
SR ZUA A B 7Y T 40 2 (T helper 2 cell, Th2 ) R G4 [z
AR X3 =8 U A o2 T A IV i 1) | R N o7
R, OVA B AR S IR KB miR —27a - 3p ik
FEAIG, TSLP ik I i, & miR —27a - 3p Rik 0
il TSLP %35 REAE I 5 AR R BRI A AE A ¥ 1Y &
35,00 miR —27a - 3p 1£ OVA FraE AR & Ff- B
RAFMRIAERL, 1 TSLP W) K 4 VR T ik — 2040
[ E &I, miR —27a - 3p W LABE 6] 454 TSLP, 31 36
ik miR —27a = 3p LA TSLP (4355 , vl W45 H-5=
Al fEE 3k I miR —27a - 3p 23R W48 T 34 TSLP
FkAF AR &N K R, X5 E B G i
FERIN, A5 B BE AT 0 R 40 i A= 1) TSLP J¢
L W40 B 7= A 1) TNF — oo T 2 28 % 3 B0 B2 98 708 B
PURAEF SR A A

15 AR G IF RN L AR, TSLP 755 Th2 R
AN B AAE SN, F B TgE B IL -2 1L - 13
TNF — o S5 R F R, HLIAHFE S RE 1S, 2 1 480 F e
FER AR, SOD “EHt A ALY IH B3 n, i ot 44k
74 MDA SN, S A e 45 N e, 2 17175 i 98 9
BT, T OB PR AT . LD 252 BEgE B, R H
miR —27a —3p FIK AT LA ) % 55 P SC S e SR [
+ O1 AL WL, VA BR 48 H 2k . ASBF SR 4 R
N, 28 miR -27a = 3p W25 S ik TSLP Bk Ab PR f5
15 HE52 45 25 K B SOD Ft iy, MDA (IgE J 48 4 Al
TYIFEAR, W] miR -27a - 3p/TSLP HAAHERFE H
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