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W A3E miR-370 VA P50 Wi /I Bl Jili 43 15 Be L il

(RRESANIN O Saully S0 S QR RNt &

HE BB Hihd#A miR-370 X IEE H (OVA) S
P I/ BROR R 0 SO HL . A& 40 HUMEYE BALB/c
7N BRI A S %) BB 4 ( Control 2H ) BE#IZH (OVA 2H) BAE
YHHEZH (OVA + miR-NC 41) il miR-370 i F ik 4 (OVA +
miR-370 2H) . BRXT IR 2 A1, A 45 20 359 R F S0som % & v
A NN AR SRR TS, OVA + miR-NC 4171 OVA
+miR-370 41435 B # Bk i 5 miR-NC B3 1 miR-370 i
FRIEEE, RT-PCR #1 miR-370 23K 7K ; W 4B 4% 4 /1N
B3 A I E VeV ( BALF) | B 1% — 75 185 e (A 5811 BALF
H G RE A AR ; IR 328 U FFHR 90 ( ELISA. ) G i /N B S
SEMVEVE (BALF) e Bk 1 E(IgE) FIRBeiE iy
HF 2 AR KT TAKE - JH4L (HE) e RR st bR ic i
(TUNEL ) X000 il 26 28055 30958 9 4 185 B 40 ML R T 1% 100 5 West-
ern blot #i Bel-2 #H5¢ X 25 1 (Bax)/ B 4k LR 1 2
(Bel-2) F7E AL B K25 A 1 3 (cleaved cas3)/cas3 & ik
K, &R S5XEAM L, OVA 41/) FUEFE X miR-370
(P<0.05), HAIME B £ (P <0.05) ,1gE K FEFH i (P <
0.05) , % EIE T R F y-THE (INF-y) AN FE (IL)-13 | IL-
12 1.4 K B (P <0.05) , i 4l 44545 = # (P <0.05) ,
Bax/Bel-2 #l cleaved cas3/cas3 & R A KF LI (P <
0.05), 5 OVA HAHIL,OVA + miR-NC 4 iR & WitEHr 14
JeE R i FIE miR-370 /N B4 miR-370 Fikk
(P <0.05) , /b FIAIMEET (P <0.05) , [&{K TgE /K (P <
0.05) , PG KT INF-y IL-12( P <0.05) , 94 IL-
13 IL4(P <0.05) , k3% 7 fili 20 SU06 B 40, v 2> 1 400 it o
T-, I MK Bax/Bel-2 Fll cleaved cas3/cas3 25 FH 263k Ll (P
<0.05), &5t F5%3ik miR-370 Ml OVA 35S By L /N
S BALF #MEAN M A B, /N BU51473

4R SN miR-370 ; S E RS M5 A
RESES RS562.2
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SCRVE W 2t Z2 AP AR (N T MR g R
AL 2 LT T T L 4 Y S5 ) RN AR L 2H S 2 5 Y S
SRS , — e IR A i B, O 6 el IR S5 7
TRITA S S e R R A e 4, B Y R
B, S A8 i R ML ARV rh R B E T 40
('Th ZHf) 2467, Th2 306 B A A S e Bk
(immunoglobulins, Ig) E, Igk /1508 iR P67 41 i A AL
KA 55 & SIE RAE . miR-370 J&—2K ARG
T Bl T B Y microRNA 47 T A2 4 S @ik
b KBS 75 ASBEE, BT R, miR-370 764
PR hF IR T I, HAE 2 B MR S PR
TR, A0 miR-370 3 i #0[A) SIRT6 117/
AT E2 A 5EH F 2 (nuclear factor erythroid 2-
related factor 2, Nrf2 ) /4t %84k 52 TG A4 ( antioxidant
response element , ARE ) {55 51 4% 31 Jii1 18 fix g 1t P-4
FEG 3 A P B 2 B Y HE 12 (sex deter-
mining region Y ,SOX12) 7€ i bt J o 78 24 Jib Jg 417
R0 #R ] Toll KEAZ4A 4 (Toll-like receptor 4,
TLR4 ) $il iy 48P0 AR HE JIig 2 13 fd & 19 1AL R A
TR B 3 3 80 ) B Sk F 1 (fork-
head box O1,FOXO1 ) il i 3o 04k 0555 1.0 L4
S AL RO A T 4 L {H miR-370 75 S A 1 iy
VR IS i WLARGE e o S BRI AR
(ovalbumin, OVA) 5 5 F 1% Mty /)N SR Y U000 o 2%
1K miR-370 X OVA 75 T 1 R Wi /N B S0 M 4 78
PR ( bronchoalveolar lavage fluid, BALF ) Fl fili 2 21
TR AR PR B T PR R U TR AR IR K
S VIR R T 3k miR-370 76 B Rty /)N BB 493
T ORI T, Dy AU I s 4 12 W FIR T 4 T
AR

1 HREHE

1.1 ¥ 5iRF 40 HMEME BALB/c /NI AL
SAEE ARSI S ARA IR AR A PV AR S
SCXK (&) 2016-0011, ff FH%F A UE 5 : SYXK ( &%)
2017-0033 , S5 s FH i F2 v ™ A% 32 <F 3R JR ),
FEiE T B 2= A LS 51 S UE, R B LS TACUC,
LYZYJSXYYXY-20190201 , 2K i ZEfH i 25 C AU
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Berpek FIARE R R 2R TSR, A UK, OVA 1
M 3 [E Sigma 23 7 ; miR-NC Fl miR-37 i 363k s
R H 9% Ambion /A 7] ; RT-PCR iR 7] & I A A
- L (HE ) G (38050 & | e IK S 75 W B I 5% (en-
zyme-linked immunosorbent assay, ELISA ) i 5l & 39
W H 3% B Sigma 2y 7l ; R Ui A5 12 i ( TdT-mediated
dUTP nick end labeling, TUNEL) % a7 &4 5 3¢
Roche AT ; Bel-2 #H5CH X & 1 ( Bel-2 associated
X protein, Bax) \B 4l fifd bk 983 FK H 2 ( B-cell lympho-
ma protein 2, Bel-2) FlHE K & 1 # 3 ( caspase-3, cas-
3) Bk [ 3& [ Abcam 23 H], miR-370 IL-12 £l
IL4 519 B TAY TR A BRA R A
miR-370, | ¥#)% %1 . 5'-TAGCGGGTTTTGCTAGGGC-
3", F % ¥ 4. 5'-TAGCGCCTAGGGCATCGATC-3';
IL4 b7 7 %1: 5'-TACAGCCACCATGAGAAGGAC-
3", F ¥ i %1 5'-TGATCGTCTTTAGCCTTTCCA-3;
IL-12, F 3 P 5. 5'-GACCATCACTGTCAAAGAGTT
TCTAGAT-3', Fi#F41.5'-AGGAAAGTCTTGTTTTT-
GAAATTTTTTAA-3'; GADPH, I % /¥ %1, 5'-CTA-
GAGAGCTGACAGTGGG-TAT-3", F i J§ %1 . 5'-AG
ACGACCAATGCGTCCAAA-3',

1.2 HYHE EBERER 40 HMEEBALB/c
INERL(6 ~8 JEIRE AT 15 ~20 ) FEHLAY M9 4 4 (n
=10) : X} HEZH ( Control 2H ) MEFIZ (OVA 4) B
XTHE 4 (OVA + miR-NC 41) . miR-370 i R ik 4
(OVA +miR-370 41) . XJ HE A ¥ B4R 37, AN T AT AT
BB FLA A 20 34 SR FH S5CRBOIN 0  S E  /) BR
B SR ANEUT R 1 ~ 7 RIE s 1 S Bk
0.1 ml/H (0.1 ml BHIES OVA 0. 1 mg, JE LR
0.02 mg) ;55 14 TN/ N EUVE T H 5 P 55 (b B AR
H1,3% OVA % 10 ml #4254 A ,30 min/d, £
226 d, /MR BB SR D I SR T Sk
LN R ETESINIEIGE S7d 8 SR NINE N 1 i35
Iy, RIS, OVA + miR-NC 20 2 # bk v 5t 30
ul miR-NC B9 EF, OVA + miR-370 2H B2 # ik v 5
30 pl miR-370 3 FRIRXPRMTHE, 1 W/d, K722 d,
ETHIIG 24 h ARFE/N R E 22013 B S
B AL ECRUE R AR B — AR
2L 0. 1 mol/L PBS ZZ i Sl I 2 ~3 WK, BRI
H0.5 ml, 1380 MIEDER (BALF) , 4 C |
1 000 r/min £ FEL> 10 min, J08E FIHBOFE T
—20 CYKFEPLRAT, B4 BALF A 20 i F 20 44t
41 % PRI AL B SRS FE A0 B T i R R S
THMELEE . AR R AR TR A b T4 O

FHEG LG - B 050 g 72 = A5 B T iE AT RAE
RS ITHEL

1.3 RT-PCR HUNGUHLLZIZ) 70 mg, 7S ~)
3., F 4 °C 3000 r/min 54 F B> 15 min, F TRIzol
IRFFLEE RNA, T E RNA A4 B8 A4l B8 AR 5500
S SR E U HEA T3 e 53 . PCR U 54,95
°C .10 min,95 °C .15 5,60 °C . 1 min (40 M) &
firHhZk 60 °C ~95 °C 5§ 15 s 710.3 °C, LIHMFEENA
1 GADPH H{H /8 mRNA 357K, R 2 7240k
PHTAE R S HE A S 3 K O AE

1.4 ELISA J%H&4% M8 ELISA 57 & /e i B
PEATHRAE . ELISA Kl =2 /=048 fili v VE v 1 240 e
B gk KA INF-y Fl1L-13 8 H R R KF,

1.5 HE B CIGEC WIS TR A
AL Ha R R EUOIITT HE Qe i) WAEE T
BN i B 281k

1.6 TUNEL & HUHET 4% 28 H R R
WA A A, 48 h K R A RS, iR
TUNEL 4% 8323500 £ Ul B A5 0F 47 4 €, 08 7 48 i B BH
PELRAE, 7EOGHE T S AR (L B8 2, A R T 4 i B
RN, 2,

1.7 Western blot 3258  {ii FH s fiis 74 fk 40 Mg, FH
RIPA & 24 W T ok L4 HCE B M, FH BCA &H A
) R B o AR MR, 48 SDS-PAGE HLYK |
s BUARWRY AT, I A—HT (1 2 1 000) ,4 °C 5
BREIRDER, F—HT, In A$Z EL B BE HRP Aric
AUXS I 4T (1 = 4 000) , = iR IFH 120 min, R
ECL #4741k 27 KOtk T % T RO i % ( GADPH
YEWNZ) . B R AT A4S , Photoshop #% B 22
0, Alpha P T WO B, A7 SEI EE 52 3 IR, X
T,

1.8 ZEitzF4bIE  ffifH SPSS 17.0 #AF43#r. 1F
BB R R, « £5 Fom, ZHBIR LB F
FHJ5 2253 M, W Fe R FH LSD 25, DL P <0.05
ERAGIEE L,

2 R

2.1 miR-370 F&iE 5 Control ZHAHL, OVA 4
/N miR-370 FRIXkKFARAR (F =68.25,P =0.036) ;
5 OVA ZHAHH,OVA + miR-NC 4 miR-370 ik /K F-
ZRIGHFE X,OVA + miR-370 241 miR-370 ik
K FIH(F =57.41,P=0.042) , W 1,

2.2 &4E/NMR BALF RREMAMEBBILR 5
Control 41AHF ,OVA ZH/NEL BALF w1 41 g S 8 H
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W2 (F=74.19,P =0.026) ;5 OVA 44, 0VA
+miR-NC 4 RAIE AL B H 2 R LG22 E X,
OVA +miR-370 ZH 4 5 4 e S 5 B8/ (F = 69. 57,
P=0.031), WK 2,

1 RT-PCR #ill&H/NR miR-370 FiEKFE
1:Control 41;2.0VA #H;3;0VA + miR-NC £ ;4:0VA + miR-370
2H ;5 Control ZHILAS: * P <0.05;5 OVA 4 4. *P <0. 05

B2 #%&4E/\R BALF fh 5 G i3
1 :Control ZH;2:0VA 41;3:0VA + miR-NC 21 ;4:0VA + miR-370
4 5 Total : [ 40 ML EEG LYM . KL 40 ; NEU . hMERZAA AL ; EOS . 1B TR
PR ; 5 Control 41 L% : * P <0.05 ;5 OVA 41144 . *P <0. 05

2.3 HBAEWE/INR BALF IgE K £ 5 Con-
trol 41AHEL, OVA 41/NEL BALF H & IgE 7K-FF1 OVA
& SV IgE K24 T8 (F =81.42 .76.33,P =0. 014,
0.018) ;5 OVA 2L, OVA + miR-NC 4 &L IgE 7K
AT OVA H 551 1k /K2 R Gt E X,
OVA +miR-370 £ & IgE HI OVA Ff 5% TgE 7K-F- 1y
PR (F =65.27 61.98,P =0.039 .0.041) . VLKl 3,

2.4 BAEWNS BALF FEEATEFELS
=k 5 Control 4IHH L, BRI 55 %55 IFN-y I
IL-13(F =69. 15 61.22,P =0.031.0.037) ; 5 OVA
HAHE,OVA + miR-NC 4] IFN-y fl IL-13 & 52 5
TG ¢ 5 L, OVA + miR-370 41 IFN-y 7/KF F i
(F=58.35,P=0.042) ,IL-13 & I (F=61.42,
P=0.044), RT-PCR £;ill BALF 1 1L-12 il 1L4
mRNA kK, 45 R 41K 4B P, 5 Control 2141
o, OVA 4 IL-12 Fl IL4 ¥ &5 % 35 (F =58.11,

B3 ELISA #ill&4/NiR BALF /1 IgE &2
A:OVA Rtk IgE /K F; B & 21/ R BALF Hr i IgE /K F5 1.
Control 41;2:0VA #1;3:0VA + miR-NC 41;4:OVA + miR-370 4; 5
Control ZH 4. * P <0.05; 5 OVA 41 1L . #P <0. 05

62.47,P =0.043.,0.035) ; 5 OVA 4L, OVA +
miR-NC 4 1L-12 Fl IL4 £ikK 2R LG5
X ,OVA +miR-370 4 IL-12 &K F 4 (F =64.33,P
=0.030), IL4 mRNA £k [ (F =60.02,P =
0.036), WK 4,

2.5 HAEENRMEALRFERGARA T
B HE 3L F TUNEL Z 8052/ U 4 20U 25
FIPHT- KA 4k, a5 B 7R, Control 20 /)N BRIl o
BESEA SEHE Mty K INTC 25 57, B IBERNAE T oK D AR 1k
AL P T AR D> (BRAE () 5 55 Control ZHAH
L, OVA A /NR TG 58 2 i I i 4548, S <8 1 i
Py, SCRE RS JE AT DL I L 4 A
P YA 2 R P A A IR T A T P S K
W, AT AR R Z 5 OVA 4L, OVA +
miR-370 ZH /)N BRI 10 45 A T 25 | A M 240 322 i A
T2 B AL

2.6 HABEHNRMALAKREKELRE XHS
SN2 10 S PLEF R () HE G 0555 21 1 #E 1 7
RIEVESr , VRO . SO JE B e R PR A L3R 0
g1, B R RAEA TR 1 43 2 SCRUE R DA
25 MM 2 R RAYEAN LA 25,2 ~ 4401 R
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4 ELISA #&A/NR BALF R B ATEFEASE
A:Thl 40T IFN-y Al Th2 200K F IL-13 ¥R ;B IL-12 1 IL4 mRNA 347K 1 Control £;2:0VA 41;3:0VA + miR-NC 41 ;4:0VA

+miR-370 4 ; 5 Control 41 Fb%:: * P <0.05;5 OVA 4% .#P <0.05

E 5 HE # TUNEL $&4#& & 8/ R AR RERGIATERL

348, =4 it 4 4y, 5 Control HAHLL, OVA 4/
BUI 4 U AE PE 2 T (F =81.53, P =0.011) ;5
OVA 4IAH L, OVA + miR-370 21 /] U 41 2 4% ik 17
AR (F =78.34,P=0.027), WK 6,

2.7 FBAEmNMRMARADBATEORIEKTEL
B 5 Control ZHAH L, OVA ZH/N U 4H 2L Bax/
Bel-2 #1 cleaved cas3/cas3 £ FHF K KF L (F =
65.53.63.12,P =0.030.0.032); 5 OVA 4 AL,
OVA + miR-NC ZH Bax/Bcl-2 # cleaved cas-3/cas3
Fik KT 2 5, OVA + miR-370 41 Bax/Bel-2 Al
cleaved cas3/cas3 # H #IA K T (F =68.33
70.22,P =0.028.0.024) ., WK 7,

3 itig

S i P B P R DR A A N g
SEAEAR, e — i R BIL A A HG A2 2% ) 1 P I W 3 9
T, LAACIE SR AU 0B BEARRAE T

x 400

Be6 /NEAMALRRKIETED
1 : Control £;2:0VA 41;3:0VA + miR-NC 41;4:0VA + miR-370
#H ;5 Control 41 [L#%: * P <0.05;5 OVA 4 1L#.*P <0.05

KW I AUIE e RGN A T2
SPRCCRE P I Y R R AR PN R IS
i 57 OVA I 5 1 B2 g /)y SRS B | SRR i 3R 0k
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B7 &H/IMRAHELSF Bax/Bel-2
cleaved cas3/cas3 & H RiEKFE
1 ; Control £ ;2:0VA 41;3:0VA + miR-NC #1;4:0OVA + miR-370
#H ;5 Control 41 L% * P <0.05;5 OVA # L% .*P <0.05

miR-3707E W% Mg /N BALF 1T 41 48 9 5 [ I, B &
V2 AR T IR AR

RAE MR — 2S5 R KN Y 40, 45
YL B 20 A A 200 i 0 R e 4 i
TS A 0 & AR IR, JROE A K A i, il SR
BB JAE N, 1 S A8 W iy 5 AR AE S I 3]
VEF, IR K ARG 0 I R MR 41 L Fr) 52
155 1005 W2 g A= A 7™ o R B %8 DA G W R Pk
LA MR O 5, — 7 T 88 TS W TR M s 24 i
PHES 25 1 (ECP) | BREE 2R AR 28 2 R AR B <
B bR 53— J7 T, AW W TGF-B1 AR T AT 4
AR L, i SCTE 45 R O gk N R RGE R E R
R Thl/Th2 7% B H kS P8 32/ A, Th/Th2 2k
Hirey Th2 20 P 5 S T 23175 S I i & A= | TEN-
v IL-12 TL4 F1 IL-13 J& Th1 1 Th2 40250 30 1 R
JEPAE R T TL4 35S Th 400 1 Th2 40 e 5
1k AR BEEERTE 1 E (IgE ) -8 1, [R5 | E g iR
PR AN M 7 2 0 A7 AR K e D TL12 AN
IFN-y W5 2Z A 52, 1L-12 55 Th 40l 15 Thi 2
I3k I Tk 894 8, IEN=y 46 1.4 5 S 1Y
IgE A B, BT TeE /-1 e & A

JHT-# H Bax Bel-2 cas-3 il cas-9 M T- A4

AR E SR E A AT AR, R T
BIRHE M cas-9 SHMEAE C 55T M T-/IME,
cas-9 BEIEALIE 5 T I IOE T E AN IR T AT R
cas-3, T FE [ cas-9 Fl cas-3 B 5 7 LI , 15 K
ILHZ =4 K E Y cleaved cas-3 fl cleaved cas-9 , Jf:
H—2 AT DNA 2 S AR T 72, o fii 25 21
it Bel-2 MAMHIAH MR ¢ 55 cas9 454G, AT
RAEGAMIET-ER

HWFFEAE R B, OVA 4H/NEL BALF H I BLK
S Ob L A0 6 e 200 R R TR R A L T A
OVA $551E 1gE 7ERERG /NG BALF W 5% T, i
135 miR-370 I EERG/N Bl BALF H 58 i 41 i 1
IgE K-, [, BEAR INF-y TL-12 7K, FHi 10-13
L4 K, R, i ik miR-370 38 i B A B Wi /N
FRARIE AT I U005, it — P Wt Feik
miR-370 75 &Ry /N Rl 20 21 i R4 PE T it 5
3 ARG 02 /) S Al 2 2o B 8 4 A P R R T
MR R 3 35k miR-370 B i /)N BT 2 24
PR EE M 2T,

25 PR i £ 35 miR-370 38 3o 9 45 128 )N B
il L2 SR A AR T | G 5 g 25 R A LY T I Wi /)
BRI 0 rh R AR RIS 38 3 Bl A 4]
AR T 1 1k miR-370 76 M /N U405 v ) 94
PR (A BRI E LRI Fr it — 2 9. J5
S ALk 1 FE K miR-370 5 I i )N BRI 2H 41 4%
SiE G I A T VR AL HEA TR 5T, i 1)
IZWTRTR T R AL ) SR

HE ik
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Over-expression of miR-370 regulates lung injury

in asthmatic mice and its mechanism
Ren Yanhong' ,Zhang Lingyun®, Zhao Shaocong', Zhang Guangchao' ,Sun Xiaomin'
(' Dept of General Internal Medicine, >Dept of Emergency, Affiliated Children's Hospital of
Zhengzhou University, Zhengzhou 450000 )

Abstract Objective To investigate the effect and mechanism of overexpression of miR-370 on immune injury in
asthmatic mice induced by ovalbumin (OVA) . Methods 40 female BALB/c mice were divided into control
group, model group (OVA), negative control group (OVA + miR-NC) and miR-370 overexpression group ( OVA
+miR-370). Except for the control group, the other groups were sensitized and stimulated to establish the asthma
mouse model. After successful modeling, the OVA + miR-NC group and the OVA + miR-370 group were injected
with miR-NC adenovirus and miR-370 overexpression adenovirus respectively by caudal vein. RT-PCR was com-
mended to detect the expression level of miR-370, the bronchoalveolar lavage fluid ( BALF) was collected, and
Wright — Giemsa staining was used to determine the BALF number of leukocytes. Enzyme-linked immunosorbent as-
say (ELISA) was employed to detect the expression levels of immunoglobulin E (IgE) and immunomodulatory fac-
tor protein in BALF of asthmatic mice; hematoxylin-eosin (HE) staining and terminal labeling method ( TUNEL)
were used to observe the degree of lung tissue pathological damage and cell apoptosis; Western blot was used to de-
tect the protein expression levels of Bax/Bcl-2 and cleaved cas3/cas3. Results Compared with the control group,
mice in the OVA group expressed low miR-370 (P <0.05), the number of leukagtes increased (P <0.05), the
level of IgE increased ( P <0.05), the levels of immunomodulatory factor y-Interferon (INF-y), interleukin-13
(IL-13), interleukin-12 (1L-12) and interleukin 4 (IL-4) were up-regulated (P <0.05) , and lung tissue was se-
verely damage( P <0.05) , the expression ratio of Bax/Bcl-2 and cleaved cas3/cas3 increased (P <0.05) ; Com-
pared with the OVA group, there was no difference in the indicators of the OVA + miR-NC group. Ove-rexpression
of miR-370 up-regulated the expression of miR-370 (P <0.05), decreased the number of leukagtes( P <0.05)
and the level of Igk (P <0.05), down-regulated immunoregulatory factors INF-y and IL-12 (P <0.05) , up-regu-
lated 1L-13 and IL4(P <0.05) , and improved lung tissue damage, decreased cell apoptosis,and reduced the ex-
pression ratio of Bax/Becl-2 and cleaved cas3/cas3 (P <0.05). Conclusion  Overexpression of miR-370 inhibits
the production of BALF inflammatory cells in OVA-induced asthmatic mice and relieves lung injury in mice.

Key words bronchial asthma; miR-370; immune injury; lung injury



