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let-7a Inhibits Cell Apoptosis in Hypoxic-Ischemic Neonatal Rat
Brain Tissue by Inhibiting Fas/FasL

LIU Yifeng, YAN Jun*, ZHOU Ling, LEI Beibei
(Department of Pediatrics, Chongqing Jiulongpo District People’s Hospital, Chongging 400050, China)

Abstract This study was to explore whether let-7a alleviated the cell apoptosis in hypoxic-ischemic neo-
natal rat brain tissue by inhibiting Fas/FasL. A hypoxic-ischemic model of neonatal rats was established by ligating
the carotid artery. Sixty SPF SD neonatal rats were randomly grouped into: sham operation group (Sham group),
Model group, let-7a agonist (agomir) group, negative control (NC) agomir group, and let-7a agomir+Fas activator
group, 12 animals per group. After modeling, drug injection was performed, and the Sham group and the Model
group were injected with the same amount of normal saline. After the administration, the neurological function of

the rats in each group was evaluated by the NDS (neurological deficit scale). HE staining was used to observe the
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pathological changes of the brain tissue of the rats in each group. RT-qPCR method was used to determine the expres-
sion levels of let-7a, Fas and FasL mRNA in the brain tissue of rats in each group; Western blot was used to determine
the expression of Fas/FasL signaling pathway and apoptosis-related proteins in the brain tissue of rats in each group;
TUNEL staining was used to detect the apoptosis rate in the brain tissue of rats in each group; the targeting relation-
ship between let-7a and Fas and FasL was detected by dual-luciferase reporter gene assay. Compared with the Sham
group, the NSD score, cell apoptosis rate, the mRNA expression level of Fas and FasL, and the protein expression
level of Fas, FasL, Bax and Caspase-3 in the Model group were obviously increased (P<0.05); the brain tissue patho-
logical damage was serious. Compared with the Model group, there was no obvious difference in the indicators of the
rats in the NC agomir group (P>0.05); the NSD score, apoptosis of brain tissue and the expression level of Fas and
FasL were obviously decreased in let-7a agomir group (P<0.05), and the pathological damage was alleviated to some
extent. Fas activator attenuated the inhibitory effect of overexpression of let-7a on apoptosis of brain tissue in hypoxic-

ischemic neonatal rats (P<0.05). There was a targeting relationship between let-7a and Fas, FasL. let-7a may reduce

the cell apoptosis of hypoxic-ischemic neonatal rat brain tissue by inhibiting Fas/FasL.

Keywords

B B I PE 99 (hypoxic-ischemic encepha-
lopathy, HIE)/2 3 4 )L W B R 2 —, A& i
AH AR A SRS A . PEARIE, 4t SRHIESF
¥R A ZN0.15%P s 4t S HIEEL B 141 B 4F
21810077, A BoE AR ) LAE TS NEL 20%5 4. 14
/NRNA(mircoRNA, miRNA)Z& — Fft & & /N 20014
MR AEHIYRNA, = 5N 2R,
1, KR W RIAFAESEWEVIMEK. let-Ta—Fh
miRNA, F7E 40 J 7 T2 A4 B G g% b R 35 T B
ER, B— NPT 7. W5 &K Bllet-7TalE 4T
S H 1) o A 2 A IR, YANGEEHE 51 & I
let-7afe Jol 4 00k DX JBE S i I 5 S 00 P 5 B A 453 4%
{Hlet-7afEHIEH /& 75 B2 52 1A ik 4H ZA I A i =, H
AT 7LD o Fassa e S 4Kl (tumor necrosis
factor, TNF)/#1 284 K [K-F(nerve growth factor, NGF)
SARF R EE R AT, FasLYE A Fasf R IAECAA,
J& T TINFRK, e 5Faski k4 5. Fas/FasLZ 5 [
NAE B BTS2 B R 4 1) 2 0 g2 B 0 i R
Fas/FasL7EHIE 2 ik 72 o 0k fixi 25 25 410 Ja 9 T 1) 5%
Wi [ A3 AN A o A 9T S8 AR R B HIE B Y,
B £ PR P let-TafEHIERT £ K Bt % Fas/FasL i i 5
YRR, B FExt v 2 23 4m R T I /E A

1 #MRIFGE
1.1 S5 4R

60 R SPFZZSD K il 4 /&, HEPE, 10H &, k5 &=
16~22 g, 5HEER I B W ARCAE RO EDEARE

let-7a; Fas/FasL; hypoxic-ischemic encephalopathy; apoptosis

RN &, B4R 7=V AT E 5 SCXK(5)2019-0010.
FE s K6 RIF JERIISER S, fREF12 h
(1 a R/ ISR A . 4R A HIREEETL. B
Ko W&RPEIRFRIE G T 558 AL A &
PR T U3 XN R e Bl A0 B 25 2 1) W AR AT
1, HLHESC 50920220426

HEK293T4H e [ H [ B 27 R 27 B il = 2
Tt 5 BT 4 L P
1.2 EZEiK5

let-7al¥ )7 (agomir). NC agomir. let-7a
mimicFI NC mimiclt) H B BB A ARG R A
Al HEZ @R & Bt ZRERIFEARA
&l ; miRNAY Y 5E = PCRIRFI & IW H iR A=
YR PR A 7 ; Fas(ab82419). FasL(ab186671).
GAPDH(ab8245)Hi /& & H — 471 (ab672 1)1l 4 7%
Abcam”A &) ; 59k  Fasi 27704 H 2 [E Sigma /A 7 ;
BCARFIEIN H FilgE = KAEVHAARAH.

1.3 KRHIERBEREY, 2E5%%

22 BRAE 3R SCHRC M 7 3, R K BRHIERS
Mol 3% TR TS 3 (2.5%ZERF ) K BR &) E AR
7555 RS X S0 34778 B8, e 2o il 28 i SR
THT 7 B —AN3~5 mmn (A U] 11, 4 45 00 304 3 ik
e K. PRGNS ILA HBIK, FH V1ML L.
ZJa I, 586 . FrA FARIIES~9 min 5E L.
FARJE, IR RIERZMAE EMAREBEF K EL h,
SRIG K4 BB T-500 mL% PER, B 137 °CKiBHh,
55 T 8% A A MN2% A A MIRA A MH2.5 h, Ik



1636

BRI

RAAARER N DR D 53X B EE . Sham#1 %)
SRR f5, 28 A U B K, (HASE L, THRE G444,
ANHAT F A ERAE . B4 4 Bk B BE BR B, R
A JG %5 41 BREAT AR IR o

ARG HIE RN 48 RO, R B 7> Al
#H (Model#). let-7al 7 (agomir)Zl. NC agomirf
let-7a agomir+Fas¥yGfI2H , M40 121, BEC12 RAE N
Sham#H . 7545 R KB B0 == 4l — N1 mm B 5L
(BL T A f50.8 mm, 2645 11.5 mm, 4.5 mmiR ), F
10 umol/L[#]let-7a agomir. NC agomirlA0.5 puL/minf{Ji%
JESERTS ulo let-7a agomir+FasiiG T4 B iK =3 5
5 pLilet-7a agomirdh, i& 75 & i K3 5 pg/mLI¥ Fas
WO (L RE 7 I 1 i BE R IR AVV R 24A) 0.2 mLM.
ShamZH {3 55 [F] S AR g A= 3 2R K
1.4 ‘ApatEFR S5

HEK293TH5 7% T RPMI-164055 77 3 (& 10%M4
AMLE ), 137 °C SRR 1 5% 1 COL 41 i
BRI HAT R R, B2~ 3 KR LIRIG R H
HEK293T4H g LAS> 10°4N/4L B % F& 352 Fh 7F TE B 64L
W, B et . 20 i #let-7a mimic. NC mimic#%
PLRIHEK293 T, £57724 hHH T 5 825050 .
1.5 N ESEXRRBEINERGIEE

K ERHIEA 57K 73 A8 F 4 28 T e Bk 451 72 5
PF43%(neurological deficit scale, NDS) A/ #1£ T BE
(PR, B K BRAT N NT ARG, 2 5ilid N0~6
6}.[12]0
1.6 HEZFEMRZHEKXRMALNREFTL

bl YENEY YA EEDN- MR IR AN
A XK 2H R, 280 FE T RS (70% 80% 90%-
95% P9 KE AT ARSI K4 h, RN A IE4.5 h, (34
Ja S Y1 HLR 2 ) S pm B
AR o SO0 R #HATHER (0 2 J5 T 2% B
i N TSR U A 2L R B AR, R R
1.7 RT-qPCREHMRNAFIEKF

1 6mb () i 2H 23 AT ICIR B B, 2 S5 M
TrizoWRAR B L2 S RNA . 2 B H st
c¢DNA, J1f# /I SYBR Green¢ Jt: i€ & PCRAG MR 7
BT cDNAY 3 . PCRY ™ S B 264 M - 95 °CTH
AF410 min; 95 °CAZ4:15 s, 60 °CIE K30 s, 60 °CHE
i1 min, L4015, A 2249 let-Ta, Fas
Ml FasL mRNAFEXSRIE T let-Ta L5198
5'-AGG ATC CAA AGG TGG TGG TAA GAG GGT

GAT-3', Fi51% N 5-AGT CGA CAT AAG ACA
AGA AGC AAA AGG TTT-3'; Fas 35191 N5"-AAC
CGA CAA CAA CTG CTC AGA AGG-3', Fi#5I4¥
5'-TTC GTG TGC AAG GCT CAA GGA TG-3';
FasL F3# 5198 5'-GAC AGC AGT GCC ACT TCT
CCT TG-3', TFF3%1N5"-CCATTC CAA CCA GAG
CCA CCA G-3',

1.8 Western blot#& /] X iR fXi 28 22 H Fas/FasL{5
SERMATHXERRIA

H .67 BT 15 () i 2H 2R ) £ 2R 21 . (A
RIPAZ R AR EU K BRI 4L 4L 2 1, £BCAE B 5,
HATHIK, B B H, KRS —diFas(1:1 000).
FasL(1:1 000). Bax(1:1 000). Caspase-3(1:1 000)#il
GAPDH(1:1 200) TTBSTH % & it (4 °C). X H T
FIR N SN P(1:5000)#F E 1 he JIAECLAL:K
S, F R UGS, Al 2 K AR
1.9 TUNELZ: &4 % 4B K 5 AN 2H L 4R BeE T
18

AR BT 2H 38 xR BR S B A 24, #1146 10 pm
JE R L2300 By, AR ATTUNEL S . K i 41 2347
FAE i, & K, TTKLEE. 95% 1
R175% CBEWEEa, FHPBSYERR2IK, BEKS min. 2
Ja IMN20 mg/L# KM, P20 min, 781K
Vekaik. A H AN S A E A I EQ%)H
PBSIEW AT I B 5 FHPBSYE VA« FHIE 4L 2 47) F
2 TR G LRI INTATEE ) Bk, F-37 °CHE A
1 h, Ff HPBSTR¥R3IK. Z 5 NN #AL7]-POD % b
25 min, F§ FIPBSTE 4K . IMA5% DBAJR AT
o, 5 HZETERKGE S, AR ARRE E 4410 min, A
K. IE TR . BN ZH R HT K,
FA VR e o 7R 180 B R T W55 i 4H 2R 400
PTG Ol K FImaged A Gi it 40 o #ic i, i+ 540
HOR T 56 4 AT T 3R (%)= T 40 i 5 H /400 i s
£ H)*100%

1.10 B RS EE LI Net-7a5 Fas
FasLE9EE 5]k &

{8 FH TargetScan®X -1l let-7a 5 Fas. let-7a'5
FasLIE5 607 i, FHEAT U5 6 R B4k 75 25 R SL 56
HEATIGAE . H4 £E Fas!BF AE R UKL (Fas-WT) F1 98 4% 7
KL (Fas-MUT), ¥ Fas-WTH! Fas-MUTZ4} 5] 5 NC
mimicElet-7a mimic3E 4% 4 THEK293 T4 i, 4% 4
48 hJE a5 2 B



KURAEE: let-Tadl o $1] Fas/Fas LA i) SR Sk 144 A2 K SRR AL ZR I 4R i T

1637

P % FasL B A4 B 5 ki (FasL-WT) A1 5848 B i
$i (FasL-MUT), ¥ FasL-WTH FasL-MUT43 %] 5 NC
mimicEy let-7a mimic3L#% 4+ T- HEK293 T4l , % 44
48 hJE A I 7R O 2R I 1
1.11 BRSS9

FIT A S5 5 K SR 7 S b 1 22 (Yts) R
K FGraphPad Prism 7.0%% {4 12 47 #0470 A P4
() 22 5 43 K FHLSD-rkar 56, 20 2HL 1B) 22 57 K FH B DM 3R
Ji Z T, P<O.OSHEUCHTEG T2 B B =
e

2 HR
2.1 FHEKXRITAHNEETEMN

& 1 7R 5 Sham4LAH HE, Model 41 K BRNDS ¥
I3 30 E THEI(P<0.05); S5Model AL EL, let-7a agomir
ZH NDSHF4) 5. 3 F B# (P<0.05), NC agomirZl ¢ &
FMZE R (P>0.05). S let-7a agomirZHAH L, let-7a

agomir+FasiG HIZANDS P43 & & T+ (P<0.05).
2.2 HEREBNRZEAKXRMALRNREFTNL

W27, ShamH K B4 i 25 23 b & 20 it 1
BB | SE 52 Model HFINC agomirdd K Bs
o 28 23 e 22 24 L L SO MK AR 2R 4 B[R] BRSO,
SR IR BE, I 2 A Ik 5 ModelZHAR L,
let-7a agomirZH K 5% b 25 23 4 28 40 it 7 0 B0
Pz, dHMEs iR e 2, IR AE D, Slet-Ta
agomirZH AH Lt., let-7a agomir-+Fas¥i i 771 28 (149 i 2 21
PRS2 s B 1 FE, AR . IRBEIE 2, A
RERANTEM, HEFIEE L.
23 BEKXFELALNFlet-7a, FasFFasLIFRIEK
SF

B 3R . 5 ShamZLAH E , Model4H Al
NC agomird let-7a3R 1A /K23 K F& (P<0.05), Fas
Al FasL mRNAZRIE /K535 7 51 (P<0.05); 5 Model
ZHAHLL, let-7a agomirdd let-7a7K P 2. 3 T+ (P<0.05),

6_
sk *
#
4—
£
2 &
0
a
Z 9=
0
S & & ¢
> S & X
TN &
éo s
N
&
&
&
A
&
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*P<(.05 compared with Sham group; “P<0.05 compared with Model group; “P<0.05 compared with let-7a agomir group. n=12.
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Fig.1 NDS scores of rats in each group
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Fig.2 HE staining of brain tissue of rats in each group
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Fig.3 Comparison of expression levels of let-7a, Fas and FasL in brain tissues of rats in each group
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Fig.4 Comparison of the expression levels of Fas, FasL, Bax and Caspase-3 in the brain tissues of rats in each group
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Fig.5 Expression of Fas/FasL pathway and apoptosis-related proteins in brain tissues of rats in each group
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Fig.6 Comparison of neuronal cell apoptosis rate in brain tissue of rats in each group
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Fig.7 TUNEL staining of brain tissue of rats in each group
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Fig.8 Prediction of binding sites of let-7a with Fas and FasL
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