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i E: B @ EFANTHA (RNA sequencing, RNA-seq) 73 H7 R K& (total polyphenols of Gastrodia elata, TPGE)
PU SN G 110 P E V3 951457 (cerebral ischemic reperfusion injury, CIRI) HI%4 sk 2022 HFAE, FER H & B K & igsE S B (quantitative
polymerase chain reaction, qPCR) IGiEHTFAERNLE. 733k W NERF AL, BAH K TPGE 4 (262.3 mg/kg),
JE I 2R A4 v B K BRG H Bh JhkoR 2/ EVE #5119 (middle cerebral artery embolization/reperfusion injury, MCAO/R) #i#y, HZE4:
ig 7% 14 d J5, UMEAT NP5 VP4 TPGE % MCAO/R KBRS /E : SR RNA-seq AR XS K BRI 2T 5 40
W58, §iiik tH TPGE $it CIRL ARG Z FB6 A, 0 H TR A& (gene ontology, GO) g #i3EH 5IEHH F Rl &
(Kyoto encyclopedia of genes and genomes, KEGG) 43#7; idid qPCR X ik th (2 F 3L R T RIGINIE . 5% #ETH
9P H78 TPGE 7] B2 23 MCAO/R K REIME DI ReE IR R H 2 B2 TPGE = BAEH T Irgam~ Tnfsf13b+
Itgh2. Cd86+ Cxcll6. CxcllO~ Irf7- Tlrd~ Csf2rb. Csf3r EZRIER, GO M EEEEIERIERN . Hogs NE TSR
MEEAEYZIIR, KEGG /it EEEEE LA, 1. MRS F (tumor necrosis factor, TNF) Fl Toll ¥ 52 k%515 518
H; qPCR &5 R0, S LR, TPGE 4K BRINA L 1) MyD8S+ NF-kB+ TNF-a~ MCP-1. IL-18 P62 LC-3 LC3-I/I,
Bax mRNA Fik/KFEFERMK, EZRAESGIT¥EX (P<0.05. 0.01. 0.001). £t TPGE AHH KR CIRI FIEH, #
SRS RHESER T CIRL B8 2z J AL N 1 B S SO6E . U B R FIPTIE TR BIAE G, AT BdE I 7l MyD88/NF-xB/
TNF-o. {5 5188 K IEIEF -
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hESAS: R285 XEAFRERE: A NERS: 0253 - 2670(2021)05 - 1402 - 09

DOI: 10.7501/j.issn.0253-2670.2021.05.021

Analysis on transcriptomic characteristics of total phenols of Gastrodia elata in
prevention of CIRI based on RNA-seq technology
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Abstract: Objective To analyze the transcriptome characteristics of total polyphenols of Gastrodia elata (TPGE) against cerebral
ischemia-reperfusion injury (CIRI) in rats via RNA-Seq high-throughput sequencing. Quantitative polymerase chain reaction (qPCR)
was used to verify the molecular mechanism. Methods The animals were divided into sham group, model group, and TPGE group
(262.3 mg/kg). The model of middle cerebral artery occlusion/reperfusion injury (MCAO/R) in rats was established by thread
occlusion. After continuous ig administration for 14 d, the neurobehavioral score, Hematoxylin-Eosin (HE) staining, and Nissl
staining were utilized to evaluate the neuroprotective effects of TPGE on CIRI rats. The transcriptome sequencing of the brain tissue
of rats in each group was carried out by RNA-Seq technique. The differential expressed genes related to anti-CIRI of TPGE were
screened and analyzed by gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG). Results Neurological
Severity Scores (NSS) showed that TPGE can improve the pathological damage of neurons in brain tissue of MCAO/R. The analysis
of transcriptome data showed that TPEG mainly effected on ltgam, Tnfsf13b, Itgh2, Cd86, Cxcll6, Cxcll0, Irf7, Tlr4, Csf2rb, and

Csf3r. GO analysis was mainly concentrated in inflammatory response, immune response, stress response, and regulation of tumor
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necrosis factor; KEGG analysis was mainly concentrated in chemokine signaling pathway, NOD-like receptor signaling pathway,

Toll-like receptor signaling pathway, and TNF signaling pathway. The qPCR results showed that, compared with model group, the
mRNA exprssion level of MyDS88, NF-kB, TNF-0, MCP-1, IL-1§3, P62, LC-3, LC3-I/Il, and Bax in brain tissue of rats in TPGE group
significantly reduced. The difference was statistically significant (P<<0.05, 0.01, 0.001). Conclusion TPGE has anti-CIRI effect in

rats, its mechanism may be related to the regulation of chemokine, Toll-like receptors, NOD-like receptors, and TNF signaling

pathways.

Key words: total phenols of Gastrodia elata; cerebral ischemia-reperfusion injury; transcriptomic; RNA-seq; MyD88/NF-kB/TNF-a

signaling pathway

BRIMMEM A9 (ischemic stroke) FI&RIRZ 5 AT
W IR 60%~80%, ELA 1 & Bk R Al
HOUR, EGE T NME . W e
#5115 (cerebral ischemic reperfusion injury, CIRID) &
IS JEEZEMFEBIZ —, WA 1
o E P A IR L R B AR e A AR AL — R
PR s EE FEC Y, AR R ORI, KRR
S (total polyphenols of Gastrodia elata, TPGE)
2 AN 1 S AR AE R RIS R E A, s T
il CIRL i 3 AR R I 9ORE RS, AT,
S M H ST MM, f ]
UL, MER— A LA A TPGE $T CIRT (A1 FH A DL 58
B R AR L . AR I 5 sk
HEy, EOHPEHFHARRELRE, PR EE
HAEM RGN, DLURBA R DL
YT G BARIRES N . BT 2 .
ZEE R AL, RIS B AL F (RNA
sequencing, RNA-seq) FiARMIERKFHATHEF,
WFIEE . WEL LAY T RE HR T 2 R RE
B[R, XTI 25 AT A S B 5 M S BRAIE
VLA B TPGE 243 CIRI T (1) ] RE #E IR IR R AH 5%
W, e TPGE j897 CIRI 14> T-1E FHLH
1 #8
1.1 34

F4F SPF 2Pt SD KR, A 250~300 g,
8~10 Jilis, 330 R, AR Em SIS YA FR A 7
Pefit, YFaiEsS SCXK (11D 2015-030. Id&RPEMES:E
1A, AlstaiK, =iE22~26T, BEF 55%, &
I RS, BT HEE R R GERD 12 h 612 h B
o SEBS R G A3 2 e TR R 24 K22 S 5 )
WHEZR R i (HEHES R-06202003)

1.2 Zm. 15

RIRIE B 2 7F 24 W I8 T 5 R 5L A 25 KRR
AR, ZRmPEA R 2 e B =
K VE R B S e N = RHEY) KRR Gastrodia elata

Blume (1) =5 s b 20 ik i 22/ 75 08 3 2 4
( middle cerebral artery embolization/reperfusion
injury, MCAO/R) Zift (fit5 2838-50/A4, Jti7F
WRHEAR AR bt (ks 2017180101, Hi
KAy R RAFD; TRIzol (IS T101100,
FEEEMEAGRBEARAR AR =& Bk
(L5 0706106, LifFHEALT); RAE (5
20170901, Kt Mgt i FIRH A R A FD;
RNA #5607 & (IS R123-01, Z2ER K H/RE}
HARDY: ¥ &8 %S5 XM (quantitative
polymerase chain reaction, qPCR) &5 & (4t
5 31598800, Roche A ).
1.3 Y&

llumina HiSeq 6000 24l JF4X (& [E Illumina
~vH]); Centrifuge 5424 R UG &0 HL (ff
Eppendorf /A %] ); Agilent Technologies 244453 bt
1 2100 £4t (£E CA AF]D; V1824301 BL/NghH)
FREFHL (E[E Matrx AF]); Microm HM B8]
Fril CHA Thermo A& ); Ti-S 818 B (HA
JERRA T XS125A BUBEZ R # KoF (b3
ZRHIER RGERAT]D .
2 7k
2.1 TPGE WHIERFERE

HUF-HR KRR 500 g At , BT lmAs B,
H 3 5 AR 255 95% LI I 3 Ik, 1B [E]
2. 1. 0.5h, &3 KIEM, B CORE, RERE
BISA TPGE (£ HPLC 43 K Bk & i & 2 30N
0.35%, XTI H IR &N 0.46%). HIHIZ
R2f 52867y N TPGE & (7.29 g/kg) 1% (1.74 g/kg)
2N, EESig 457 TPGE 14d )5, 45 ER
EFIEA B B ER CIRI MIfEH . SRR
7.29 g/kg R, FIREUR 3.6% HAGASLY: TPGE
(PR 262.3 mg/kg.
2.2 RARHIE

K ip 10%/K&&EE (3 mL/kg) FEE, FHIE
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SO R E RN E T TF ARG, AR HERE
PR PR e R R RATIR 37 °C, #Ep B Fak T
W EE, EHIEFMmMA 0.5 cm AP DKL 1.5
cm, 7FESAMBUSBINK, L HATIIK. $A 5)
kAN KBk, OB e b, MR AR
FE79 18~20 mm, 105K BRI I F 6 I 1], 5 Ifi
2 h Ja, BRI DIV B X il i pl i
W, WHRESERRSEGHN. BTFEARAAEAL
fe, HARFREEMEMIF . 7RIS v 3 A AR 5
FIRAE 25~30 C.
23 DES%RY

¥ SD K RPBEHL AT AL, A4, TPGE
4 (262.3 mg/kg), FA 10X, THEFGE6h Y
K ig %451 TPGE, 4 251684475 1 mL/100 g 1) &,
1 k/d, ES: 14 d, BTFRASHEMA ig 451 Rk
FUREE . 30 RENWS#AT#EAT N5, Hh g
HEEHLIESE 3 HOK BT 3 L o b, TRk
BLIEHE 4 HORR AT qPCR SE5 50 E .
24 MMETAFIES

W HAE Longa 5 2y ot R #h 2 o) e
(neurological severity scores, NSS) iFpElH,
WIARATE L . BEM S RTE S0, 3R
PR T Re KR E AR BEEAT VP40 .
2.5 RNA-seq ¥53RZHMF 574

JRIE J SRR It FA AL A0 KRR, TR SR 2K B
BRI A CE R B L SUIRIR . B2 R X450,
KA TRIzol ZHEMIEEUE RNA, FIH RNA 6000
Nano kit f 77 G A4 RNA FR 3 55 F0 40 5 134T
R, RNA RFEMAEE Fks &% f5, il Oligo %
BRE A poly A JEH) mRNA, LA BHL A mRNA
BN, A AR cDNA, XF cDNA BT AR iE E
A RBIFERN TS, 2547 v BNk #, it
PCR SEI6 & H45 B i 241 cDNA SCJE . i a 1R s
T %8 IE I ¢cDNA SCFE, {# FH Illumina HiSeq
6000 W 5> ACHEAT M 4347, THE B RS E
2.6 FEEK{K (gene ontology, GO) FIFRARE[H
S5EXFAEBREH (Kyoto encyclopedia of genes
and genomes, KEGG) E&E ST

X} e s A B0 SRR B (raw data) BEAT I3,
i/ B R E BE S R, BE BME N B KT
P<0.05 F1Z 54540 | logyFold change | =2, X 9
ANFE i I mRNA AT 22 7 B2 DN 1) e « AR R 4
EFRH NG MBI, DL P<0.05 MtrdE, XZER

BHPEAT GO @A MR KEGG ARIHE % & 45
B, ATIERBCRBE B (S S, JFilId R 8 5 HRAHC
5 RBAT AL .
2.7 qPCR IEiEHN

B BRI BRI AL bR A, VR AUER
80 CIRAFZAEM . FH qPCR JiE T i) S 72 57t
H[K: Toll FEAZA4K 9 (Toll-like receptor 9, TLR9),
BEFES LA T 88 (myeloid differentiation factor 88,
MyD88), 1% KF-xB (nuclear factor kappa B,
NF-xB), MM RBE -0 (tumor necrosis factor
alpha, TNF-a), HA%Z40M&E -1 (monocyte
chemoattractant protein-1, MCP-1), H4IHI/2-1B
(interleukin-1p, IL-15), A4/ %K-6 (interleukin-
6, IL-6), EMEAIRIEN Becn-1. P62, JHT A
T LC-3. LC3 VI, PR IR 1R A 2R B K i I
3(cysteinyl aspartate specific proteinase 3, Caspase-3)
1 Bel 2 AHR X JTIATTHF (Bel 2 associated X
apoptosis regulator, Bax). HRHEAG5E U B 15354,
/1 TRIzol #REUIKZH P2 RNA, i 5 #4718
¥k A M cDNA . LU 3-8 IR H il B i A B
(  glyceraldehyde-3-phosphate ~ dehydrogenase
GAPDHD AWIEIEZ IR, & &kl H i3 H
KiK. BIIVFHINE 1. RNFMAT 95 C
AP 155, 60 ‘CIBK 1 min, JRM5EE, i 24
FIH RS E AR R .
3 $#R
3.1 TPGE %f MCAO/R &8 X R ITRHF RSN

SRIGAIRERH, HHRTARALE, BAH KR
FIHEVE 14 d Longa 5 409%. NSS ¥4, “PHTARAITE
HAEGH % L (P<0.01. 0.001); SHEAA LA,
TPGE 4L 7E 14 d Longa 5 409k, NSS ¥4, F
BARAT LG . B4, ARSI Bk
K, ZRBASRIH¥EL (P<0.05. 0.01), &R
TPGE W43 CIRI 512 Rh DRt KR

SPHTRE ST, IR TR IR B AR SRR DL
S KUK AT I iz s i s 11 (38 2D,

3.2 RNA-seq 35 RBMF 5717

321 MFPEARTEVEY  ASEIS AT LI SO
1, 9 AMEER I FIABHEAE 4.5X10"~6.1 X107, Mit
5.01X10% 4> cDNA SUF T35 5.5X 107 AM5Lh
Hedl, XNT73.99 Gb R aa%dE . Sid R aaEdEs
VS, 296 4.95X10° (98.9%) HIRIEEURIE I



FEH 20213 H $52% HE5H  Chinese Traditional and Herbal Drugs 2021 March Vol. 52 No. 5

* 1405 ¢

wE LB (clean reads) #YARFE FoK. 9 MM reads
ZREUN, TREE=20 PIEAT S E 2 (O)) =

97.43%, JFiEAE =30 MIBIEAT S5 E 2t (Qy) =
92.82%, FAHMFFLE BT, v T ESR T (K 3).
F1 FNEEEESIHFH

Table 1 Primer sequences of target genes to be measured

i SIS (5°-3) s e SR E (5°-3) s
B & /bp S & /bp
GAPDH  1E[f]: GCCCACTAAAGGGCATCCTG 111 IL-6 1EA: AGCGATGATGCACTGTCAGA 127
RIf: CATTGAGAGCAATGCCAGCC S Ifl: GGAACTCCAGAAGACCAGAGC

TLRY 1E[f: TGTGTCTGGAGGACCGAGAT 93 | Becn-1 1Ef: GAATGGAGGGGTCTAAGGCG 180
RIf: GCACAAACAGAGATCTTGCGG S Ifl: CTTCCTCCTGGCTCTCTCCT

MyD88  1E[f: CGGAGGAGATGGGTTTCGAG 83 | P62 1EA: GCACTGTTGCCCGGTAGTTA 132
RIf: CCAGGCATCCAACAAACTGC S Ifl: GGGAGGACGGTACAAATCCA

NF-xB 1E[f: CATACGCTGACCCTAGCCTG 135 | LC3 1EA: GGCACAGATGAAGACACCC 172
RIf: TTTCTTCAATCCGGTGGCGA S If]: TTCCACCATCTGCCAAAGTCA

TNF-a 1E[f: ATGGGCTCCCTCTCATCAGT 106 | LC3-/I  1E[: TTGGTCAAGATCATCCGGCG 172
K: GCTTGGTGGTTTGCTACGAC S l: CGAAGGTTTCTTGGGAGGCA

MCP-1  1E[f]: TGATCCCAATGAGTCGGCTG 127 Caspase-3  1E[f]: CTGGAATGTCAGCTCGCAATG 165
: TGGACCCATTCCTTATTGGGG S Fl: AACTGCTCCTTTTGCTGTGA

IL-18 1E[f: GCACAGTTCCCCAACTGGTA 82 | Bax 1EA: CAGGATCGAGCAGAGAGGATG 106
K H: TGTCCCGACCATTGCTGTTT S F: CAATTCGCCTGAGACACTCG

%2 TPGE 5t MCAOR #HEARITHFMEM (x+s,n=10)
Table 2 Effects of TPGE on behavioral change in MCAO/R model rats (X +s ,n=10)

4151 Longa 5 /3% MR AT REVE oy P ARAT A S U SLG AT
BFER 0.00+0.00 0.0040.00 0.00%0.00 0.0040.00 0.00%0.00
LAY 1.60+0.70%44 8.60+1.3544 4.70+0.9544 1.30+1.06% 1.60+0.84%44
TPGE 0.4040.52" 6.00+0.67" 1.80+1.03" 0.0040.00" 0.1040.32"

EEFRALE: 2P<0.01 2*P<0.001; 5HMHLE: "P<0.05 “P<0.01

Mp<0.01 ***P<0.001 vs sham group; "P<0.05 “P<0.01 vs model group
#3 KBHEK cDNA XENFHE
Table 3 Sequencing data of each sample cDNA library
Feah JRIREHE JR4G% H 5= % H MFFERE%  00/%  O/%  GC Tl 5 Lb/%
Z1 54295396 8198604796 53480418 8.003 488 714 0.023 4 98.67  95.81 51.40
72 60339380 9111246380 59619880 8.908 356 397 0.023 3 98.7 95.85 50.83
Z3 57947884 8750130484 57118792 8.541 834210 0.023 6 98.59  95.57 51.04
M1 54591606 8243332506 54120420 8.074 364 143 0.025 5 97.81  93.72 49.94
M2 60156560 9083640560 59435438 8.892 879 148 0.023 4 98.68  95.79 51.01
M3 45090236 6808625636 44588552  6.660 477 506 0.026 4 97.43  92.82 49.73
F1 53610510 8095187010 53088642  7.925 402 462 0.025 7 97.70  93.46 49.19
F2 60135214 9080417314 59391268 8.886 542 608 0.023 3 98.69  95.84 50.59
F3 54846506 8281822406 54292386 8.100 720 101 0.026 0 97.62  93.26 49.75

ZI~Z3EFARHE MI~M3-BR4  FI~F3-TPGE 4
Z1—Z7Z3-sham group MI1—M3-model group F1—F3-TPGE group
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322 ERENIIr KM DEseq B, fiiik F4 BERIEHRKREEL

ARG EEXMERREER (| logFold
change | =2, P<<0.05). ¥/ tres RE W Gk 4.
SHE D, SRFARANE, SMHEE B ZE
SEEEN Y 561 A, 2 NI ZE R E DY 120 4

Table 4 Changes in overall level of gene expression

ikl ZERRIEIENE LIARERE TR
FAVH v B TALL 681 561 120
TPGE 2 vs # R4 136 10 126

#&5 TPGE&fT CIRI KRN BERIENEREE
Table 5 Some different significantly expressed genes in CIRI rats treated with TPGE

FKikaH FE[H 55 (vs HETUEH) KisaHh FE[H 580 (vs FEAIEH)
S ol Dbh 3.1 2ETRA Clec7a 5.04
Ghdc 1.65 Zbpl 4.42
Alkbh6 1.39 Tnfisfl3c 437
Pomp 1.24 Slfn4 4.12
Gfral 1.22 C3 3.87
2ETH Itprip 7.77 Cd68 3.64
Myh9 6.03 Ciita 3.47
Robo4 5.87
RFAR vs B fRFA vs TPGE
71 o RREER 35 AEREER
< . Fi ; . L
. = A * T
61 ; 3.0 A
: ¢ ”
& 2 231 -
e ¥ ok
4 i $:
y - 2.0 a3
q b3 N L 3 ;
'IED S T ';_a' .-’ .
g o
3 1.5 4 ¥ 3
. o
2 1.0 J
1 0.5 -
04— - — T 1 0 T T T T 1
-20 -10 10 20 30 20 -15  -10 5 10

log,FC

1 ERFRIEH mRNA X LLE

Fig.1 mRNA volcanogram of differential expression

R e, TPGE 8% FiAMZEREREAN 10
A, BE TR ZERERA 126 4.
33 GO M KEGG E&ESHH

X% H K 136 S22 7 B R 34T GO M KEGG
BN, HWE P<0.05 NFFERHE. GO 54
MR AR RE . AR RS T IR, 4
RERTEEEAEREZRSLTE (immune system

process). #fiE M (inflammatory response). 1
U B (regulation of response to stimulus)-.
VA 2 MR SR B R () 77 4E - (regulation of tumor
necrosis factor production) F#% Toll £ 524K (F 5
B % (regulation of Toll-like receptor signaling
pathway) (& 2). KEGG F % & #1E NOD £ 324k
55 i@ (NOD-like receptor signaling pathway )«
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A immune system process| @
B cell adhesion molecules (CAMs): [ ]
regulation of response to stimulus] @ " ®
phagosome-
leukocyte activation{ . LR % . . .
antigen processing and presentation. *
. 5 gen p g p ® |
1 i 1 4 L] .
regulation of lymphocyte proliferation . : %g NOD-like receptor signaling pathway. .| 3
. 41 * |
B inflammatory response. o ® 54 §‘ systemic lupus erythematosus- L] : }g
é regulation of tumor necrosis factor P "5
g production] T 0.03 o Toll-like receptor signaling pathway- « P
' 0.003
negative regulation of tumor necrosis | L 0.02 . . . .
factor production 0.01 Cytokine-cytokine receptor interactions e ggg?
regulation of lymphocyte apoptotic | . leukocyte transendothelial migration- [
process
regulation of toll-like receptor signaling| chemokine signaling pathway! 1
pathway
positive regulation of apoptotic cell. TNF signaling pathway- .
clearance | ) . ! . : . ) .
0 0.15 030 0.45 0 025 0.05
rich factor rich factor

2 TPGE THIEEREEH GO (A) # KEGG (B) E&ES
Fig. 2 Enrichment analysis of GO (A) and KEGG (B) of differential genes after TPGE intervention

Toll F£324K15 5 (Toll-like receptor signaling
pathway) .\ # LK 715 T i# % (chemokine signaling
pathway ) FHEI A JE R 115 5 18 6 (TNF signaling
pathway), UL 2.
3.4 TPGE ¥ MCAO/R #=E KR X £ E mRNA
FRIEHIF N

Y57 TPGE 14d J5, LA GAPDH AN%Z, KH
qPCR V20 e s AH I 7 43 A 45 R ) TLR-MyD88/
NF-kB/TNF-o i #H 7 A JRAEREERERK TLRY.
MyD88. NF-xB. TNF-a. MCP-1. IL-1B. IL-6 J%
5 HWEF L Been-1. P62, LC-3+ LC3-I/II AT

R Caspase-3+ Bax FHEIE R 1T mRNA FRiA
AKFIEHIE. S5 5REM], SRTFARALE, A
TLR9. MyD88. NF-kB. TNF-o. MCP-1. IL-15.
IL-6. Becn-1. P62. LC-3. LC3-I/Il. Caspase-3-.
Bax mRNA W& Fifl, ZRAEFH PR (P<
0.05. 0.01. 0.001. 0.000 1); S5#AIL#, TPGE
A f#& MyDS88. NF-xB. TNF-a. MCP-1. IL-15-
P62, LC-3. LC3-I/Il. Bax mRNA {ik, ZRAH
it X (P<<0.05. 0.01. 0.001. 0.000 1), TLR9.
IL-6 Becn-1. Caspase-3 mRNA HIRIEH T &%,
ZRTEGEE L (P>0.05), WE6.

#* 6 TPGE X} MCAO/R BREUKFR X EE mRNA RIAMFM (X£s, n=4)
Table 6 Effects of TPGE on mRNA expression of key genes in MCAO/R model rats (X+s, n=4)

FE[H BFAR T TPGE
TLRY 1.0020.00 3.28+3.23% 2.134+1.02
MyD88 1.0020.00 1.4040.42% 0.94+0.35"
NF-xB 1.00%0.00 2.25+0.8744 1.35+0.82"
TNF-a 1.0020.00 1.6620.70° 0.72£0.10"
MCP-1 1.00%0.00 3.01+£1.80% 1.4340.93"
IL-1p 1.0020.00 3982714444 1.3240.30""
IL-6 1.00+0.00 2.48+1.1144 2.29+0.84
Becn-1 1.00+0.00 2.07+0.98 1.56+0.33
P62 1.0020.00 1.54740.54% 1.102£0.20"
LC-3 1.00%0.00 2.95+0.26%444 1.88+0.53""
LC3-I/l 1.0020.00 1.3940.40% 0.96+0.15""
Caspase-3 1.00+0.00 2.92+1.50%4 2.38+0.64
Bax 1.0020.00 2454106444 1.4940.22"

SHBFERALE: *P<0.05 “P<0.01 “**P<0.001 “**P<0.0001; SEMALE: "P<005 “P<0.01 "P<0.001
AP<0.05 P<0.01 **P<0.001 “***P<0.000 I vs sham group; "P<0.05 "P<0.01 "P<0.001

Hdk

P<0.000 1
""P<0.000 1 vs model group
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MCAO/R BT 5|2 KRS . SURIE . =
S, FEURIES D ReRERG, 1T
BN CIRI W E&umizahne 6ifs, i e
WA vPAl K SR B ig ) Dy Re,  FI0I f453 495 72 B 5
BEAT RGN, Longa 5 40T WA I S ish
Vi R, AT B R E BV, 4G
SPEIARAT S . BEARSLE . AT RIRAT N
PR AT HIBIZ S Dy Re R A Ve R, SR AR
EGTIZ BN E T o ARG EE TPGE % MCAO/R i
KRBT 14 d BEH, SHERALE, TPGE 4
Longa 5 70¥%. NSS PFo3iE. SPHIARATESLES . 2
AN AR TSLIRAT N B ERK (P<
0.05. 0.01), EH TPGE 7] k4 MCAO/R ALK B
A& e, Rissh ek .

S5 2H 27 e D RE AR KT AR 2R 20 M i A
DRI s J e i R P JUAe ol R DRI SR LA IR
I3 A% DL S 250 T T e 1 20 430 K A S R TR 1) 22
RIS, UABRERZPII A A . ARSI R
RNA-seq @ &8 7 HAR R FARA . BRAAH
TPGE -7l 14 d 20K R L3756 S0 e,
5E T AE TPGE 1EH T CIRI K B, i LA i 2 255
A SRR SRR B S
BT AL K TPGE 2H 58528 2 B4 AT VR BE 42908 77
B, 152 MHEMERREIEFEF, LT 136 1
HEHR, Xz FEENFET GO TR
KEGG g & &, @RKY, BHASRFAR
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CA PR EWF TR A R G E CIRT BIRAE
AN F AR S e IS 1O ot P R e I 2 B i
i 5% 7 B (1) A LA, R L /N PR I 4T
Wel®, RN 1 B0 T &R RER T7FIA
R T B A A 1 S AR e AP0, 4R

TR, SR 2 5000 B K5 Toll K52
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