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[ Abstract]

regulating exosomal miRNA to enhance maternal-fetal interface communication based on Bushen Huoxue therapy. Methods: In the

Objective: To investigate whether Bushen Huoxue prescription improves embryo implantation through

animal experiment, all the rats (except for the blank group) were administered hydroxyurea (450 mg-kg™") via gavage for 10 d, as
well as epinephrine (0.3 mg-kg') and mifepristone (5.5 mg-kg') via subcutaneous injection for 7 d to establish an implantation
disorder model of kidney deficiency and blood stasis type. The Bushen Huoxue prescription (BSHX) groups were administered the
prescription at different doses (7.30 g-kg"' for the high-dose group, 3.65 g-kg" for the medium-dose group, and 1.83 g-kg" for the
low-dose group) via gavage. The dydrogesterone group was administered the corresponding medicine (2.63 mg-kg"') via gavage.
After intervention for 10 days, uterine histopathological changes were observed via hematoxylin-eosin (HE) staining. Mucin
(MUC1) , forkhead box protein O1 (FoxO1) , and homeobox A10 (HoxA10) expression levels were detected by Real-time
fluorescence quantitative polymerase chain reaction (Real-time PCR) and Western blot. Cell experiment selected primary
endometrial epithelial cells (EEC) and trophoblast cells (TC) as research subjects. Exosome-free medicated serum was prepared by
ultracentrifugation and cultured in complete medium. Exosomes were isolated from cell supernatants by ultracentrifugation for cross-
co-culture. After 48 h, migration and invasion abilities were assessed by scratch and Transwell assays. Sequencing was then
performed on EEC-origin exosomal miRNA. Results: The model rats exhibited thin endometrium, along with reduced blood
vessels, glandules, and pinopode numbers. BSHX improved endometrial morphology and increased pinopode numbers. MUCI,
FoxO1, and HoxA10 expressions were downregulated in the model rats, while these parameters were upregulated after BSHX
medium- and high-dose intervention. In the cell experiment, after exosome-free medicated serum intervention for 24 h, migration
and invasion abilities were enhanced in the BSHX groups (P<0.01). In EEC-origin exosomal miRNA sequencing, gene ontology
(GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) analyses revealed enrichment in biological processes
(gastrulation, neuronal differentiation, alongside cell development and regeneration) , involving the mitogen-activated protein
kinase (MAPK), FoxO1l, Wnt, mammalian target of rapamycin (mTOR ), and tumor necrosis factor (TNF) signaling pathways.
Conclusion: BSHX promotes embryo implantation by improving endometrial receptivity via regulating exosomal miRNA. These
findings provide potential targets for exosomal miRNA-based assisted reproductive strategies and a novel theoretical basis for
infertility treatment by traditional Chinese medicine.
[Keywords] Bushen Huoxue prescription; exosome; miRNA sequencing; maternal-fetal interface
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5 4 Mg 4 =X 2 I (Real-time PCR) Y ( 26 [# Bio-Rad
/N F] ) ,NanoSight NS300 #Y 4% >k Fier B #5543 74 (J&E
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UL 5 0 B iy A1 2 BRSOk [ 21 ] B A I S0 56 2
S ST B IR A K B A AR A R s (AL A AL B
PSR R IR 450 mg kg - d'HEE 10 d, 58
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0.45 pm 2 BB R W CEAE D FT R B0,
4 °CZAFF 120 000xg 5.0 70 min, BUF L% , K
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s, AR R K20 wL, AL & SYBR Premix Ex
Tag 10 pL. E T U514 (10 pmol-L")0.8 wL .cDNA
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T CCAAGAGCATCTCSGCTGGGGTT

HoxA10 Ll CCTGCTTGGAAGGCCTGAGGAG 91
Fif GGCGCAACTGGGCAGCAATAAC
GAPDH  I'§if GTGGCCCAGCCTCGTCSTCATAG 230

Fiif GGTAACCAGGCGGCTCCGATAC
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G I 55 75 SE M G 5 o WS A B N 2 B
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2.14 miRNA W 5 & & & 4 F o it H
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QIAseq miRNA Library Kit 8 ® , fii F QIAseq
miRNA Library Kit 7 B % 3 SCEE o F cBot 4 3¢
7 B 2 10 pM 2B LR 25, SR J5 7E Tllumina Hiseq
Xten . K DESeq %k {4f #:47 miRNA £ 7 #
KA. MRS k(24 ], {4 B log,(FC) [ >1 Fl
P<0.05 Y 25 5 3 75 miRNA, Ay Hogh 3 04, L
etk — 0. E A R A A il R
0BG R F I REREAT T IR (GO) 40 #7 , I
XF HU R 5 R A E R B (KEGG) s Rk A7 T
41 #1 (http: //www.genome.ad.jp/kegg) . R 2 7 3R
ik miRNA [ £ K AR F AT 0 2 RIS IR A7 v
A6 8 R Ge - 840 4.0 HEAT e300 M . A Sk
SLE N 3ANE A, P<0.05 W E S AL E X,
215 Gt %ot o 1 #  FH GraphPad
Prism 9.5 Fl SPSS 26.0 # {4 , AW 5% R H x + s R
TR EE 8 i 2R B UK S IE A5 A5 56 (Shapiro-
Wilk) P4l 8008 1E 25 M, Levene £ 56 46 1F J5 22 5714 .
P 2L TA] B AR FH I SE R R e K 36 (IE A5 40 A ) el 2 -2
¥ 8 U % (Mann-Whitney U) (35 1E 243456 ) , 1E 4%
Ky 56 J5 2 41 L Bk B 5 25 43 BT (One-way
ANOVA) 25 4 Tukey ¢ J5 5 5 5% 5 & Hr R /R - 1K Fl
Hr ¥ 56 (Kruskal-Wallis ) £ 5 25 45 Dunn 25 J5 /6 56 .
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3 #£R 2 WMEFEMALEEFEMNR20H5 (n=3)

3.0 ANE IS I LC-MS 43 AT KO ar % e R
LC-MS 43 #7 1 #M B 3 1l 77 1) 2R 53 o 7E m/z 70~
1 0S5O AT T 1 YR 4 5T 3t 1 4 FERCHE P 40t 1) — Ik
BT 1% 4 #5 (dd-MS?, Top 10) ; Fr 45 %% 4% ¥ fii |
Xcalibur 342 B o 76 A Ak 7 VRAH €00 385 1 5 2% 1R
T, FEE oA B T AR G0 4 B A I . A IE
B AR T 19 43 B 06k A3 B Ak A W i AR X 43
oo AN Ay A A B R BA i 1R A
o B A R . BT A BCHE 5 LC-MS 43 B Al
HERB %4 3% % (http : //herb.ac.cn/) #E 47 X Eb , #f 2 #b
B T 7 B B B Ak 2 A AR S R R
] A MS {5 B 1Y b3 X b & W i A7 M4 e e
X 4> A &9 (Top 20) W3 2.
3.2 MBI AT AR KB AR BTk E AU R
HIR WFIEIESE, MG R G S T B A2
PE A AT F AT T 2 2B A6 b, A iR
P AR AR T B AL T iR A . 4 i Bk
2 LK ER 6 dpe T UL IE % Bk 58 B, HE ST 35 IR e i
B S AR N B LA o] WL AR 2, 2840 B TG
175 R b et 2 T B, AT DL Ay B ek o th B, L DA
BR8N = A U5 2 WU i & SV =N
BRI RS, il R R R /D, I B 200 o 4
HEGIREL . A0 B3 1y 1905 AT D PN e I, 1 e 4
L e 5 Jo 2 RS, HE SR S v AR B4 i T v )
i M JE A o . DU L

T E N AR 2 8 ot 2 b, MUCT
FoxO1.HoxA10 [ K35 A B T 08 55 F 5 W IR F J%
BB 0 B AR AR 0 N B R AL (R A
I () 32 1) 34 B 5 40 Ak, S 45 32 TR 0 BT TR0
gy, ZE D EAE A, [ e 4% 1 N R 2 IR
G BE 71 . Xt 4% 40 K BLMUCT \FoxO1 .HoxA 10 [

ST
x12 000

P
X200

Table 2 Top 20 active ingredients identified and screened by

Bushen Huoxue prescription (n=3)

i
EAN ¥R m/z t/min T

Betaine CH,,0, 118.086 30  0.804 +
Dimethyl sulfoxide C,H,0S 79.02182 0914 +
Phthalic anhydride C.H,0, 149.023 07 11.192 +
DRH C H,NO, 214.10703 0.839 +
7-Hydroxycoumarine C,HO, 163.038 68 3.632 +
Zeatin C, H;N,O 242.10178 0.838 +
4-Hydroxy-6-methyl-2-  C.HO, 127.038 88  4.046 +
pyrone

Choline C,H,;NO 104.107 25 0.779 +
D-(+)-Maltose C,H,,0 343.122 62 0.802 +

12772211

1,6-Anhydro-B-Glucose CH, O, 163.059 81 0.823 +

67710

L-Pyroglutamic acid C,H,NO, 130.049 77 0.905 -
Indole C,HN 101.038 44 3.328 -
Propyl gallate C,,H,04 213.07529 4.899 -

N-Fructosyl isoleucine C,H,;NO, 276.143 65 1.466 -

NP-007491 C,H,,0, 99.044 38 4.049 -
Phloroglucinol CH(O, 127.038 88  0.838 -
Phosphocholine CH NO,P 184.07298 7.870 -
7-Hydroxycoumarine C,H O, 163.038 68 5.031 -
methyl orsellinate C,H,,0, 200.091 49 0.840 -
Cryptotanshinone C,H,,0; 297.147 77 10.538 -

2¢ 3K 7K F ¢ 47 Real-time PCR Fl1 Western blot & il
AU RIS AT UL SRR R R 258 T U A
b, o DUANE S iy m R AR gy . W
FIME 2,

3.3 #METE I I X EECs . TCs i Exo sk T i
— P IR AN I I T A A e N SR

TE AL 25 FAL BN AL b B 336 1L 75 155 0] k2 5 Db B 4 L D5 AP 70 ek L 5 B MBI i D7 (500 e 4 F i 2 R 2 (81 2 1))

E1 #BEDANEEXRFENERERBRRESHZ M

Fig. 1 Effect of Bushen Huoxue prescription on endometrial pathology and pinopode morphology in rats of each group
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R3 IEFEMLAIMEZEAKXRMUCI FoxO1,.HoxA10 BIS4ME (x+s,n=6)

Table 3 Effect of Bushen Huoxue prescription on MUC1, FoxO1, and HoxA10 in each group of rats (x+s,n=6)

215 /g kg MUCI/B-actin FoxO1/B-actin HoxA10/B-actin
2 H 4L 2.11+1.10 1.71+0.27 2.43+1.17
LRI 2 0.97+0.37" 0.90+0.41" 1.02+0.73"
AN T s A A 7.30 1.53+0.26 1.59+0.27 1.45+0.60%
AN R R Rb B 3.65 1.72+1.297 1.56+0.15% 1.23+0.98”
0 I AR R A 1.83 1.05+0.22 1.33+0.34% 1.33+0.26
i 2 R 21 2.63x10° 1.95+0.37” 1.45+0.59” 1.56+0.60%

T 525 AL RV P<0.05; S HALA] L4 Y P<0.05

MUCI  wsiiip s e S e @ 230 kDa
FoxOl W = SHED TP ——— gume 5kDa
HoxAl) e emms s e ssm s 42 kDa
[f-actin M. GEEER M. amm— asm. am_ 42 kDa
A B C D E F
B2 SAXRERHFERNEMUCI.FoxO1.HoxA10 & B &KX
7K 3 B ik
Fig. 2 Electrophoresis of expression levels of MUC1, FOXO1

and HoxA10 proteins in endometrium of each group of rats during

implantation period

Jifi ¥ 5% )2 Exo 28 B 5% Wil B i FC 1 4 R XI5 DR A 4
I3 94y B $R BT JF 4% EECs  TCs, i i3 CK-19 ,PCK
B BE 5% K I 41 JfL 26 %, EECs 1 8% CK-19 45 ic
TCs 7] 8% PCK #5ic , T A3 4l i % 22 i P1AC 41 i, 41
JEHR T 90%., B0 I S, R HE S E
T 5 OB SE 2 BS 1Y Exo JE 25 . NanoSight 43 Hr %
B, Exo (9 148 43 4 35 Bl 29 8 50 nm % 150 nm. P4
58 H AL 9(CDY9) L 73 7% 63(CD63) , 43 1k 1
81(CD81) FH M 2 B 4> 5 Y % (0 3 % J& Exo. LI 3
38 5 R B n A L

EECs

CK-19 Merge

DAPI PCK Merge
B3 JRAEECs.TCsAMETER Exo E£E (9%, x100)
Fig.3 Identification of EECs, TCs, and Exo (IF,x100)
B0 32 UTC Exo 1% 24 LY, B S IR 1 A
e BE . 1.4x10° Particles-mL™"; # B J5 b0 1 B M JF .
2.7x107 Particles* mL™", Bk F 15 B R K F 90%, 1]
HIE T WO AR Exo 19 40 M 50 42 1% 3% 2, UL 3% 95 10 R RS

JRA R ASTRL I3 DA 5 45 3 B Exo J5 40 41T Hil 45
ZH 40 0, AS ) 48 i 5K U5 Exo BEAT 28 XI5 3% , 3 1o 0 g
PR IC WL Exo 8 40 i A7 W L2, N[BT 4 ] LU &
24 W, SHE 0 I AR A I B Exo 2 AR IC , BE
Exo 40 il 45 Wk 00 B 4o S kB Exo #% 4 0 5 7Y 41
ML e, PR A 1 40 M SR U, i [ S R 6
AL, A 2 20 24 WA Br A, e b B i
KR A& B MW . EECs A1 TCs Transwell £ 35 3%
J AT UL b B i T S T D 4 2 R A R
1o PRI AT LA Ry b3 i 75 AT LA 4R i EECs Fil TCs
HYIEFLHE T, G SRR IG () BF JiG FR I AG R 7 o TS
e Al W EECs 45 41 ) TCs £ LA i R /i A i B %
Je Transwell /N3 42 22 38 h 2 4 i 25 T AT 4 (P<
0.01), W34 35,

8h

12h

PKH-26 PKH-67 DAPI Merge
E 4 EECs3kiE Exo5 EECs KR Exo 1% 5f & W ARIE (F)%
Y, x400)
Fig. 4 Immunofluorescence labeling of co-cultured Exo derived

from EECs and TCs (IF, *400)

3.4 %M AL )7 % EECsExo miRNA 20 % K

W 9 DR AR 2%, T O R VR I R A I A1 £ 1 o 4%

SR O 6 U, TR P B X AR A 45 R 1) B e AR A5

Tty s, H R 29 2/3 AR AR O R R
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EECS EECS TCS
’ --
’ --
) --
0h 24h ’ o
FExo Exo 76 Exo Exo
AL AU BRG] C AN IS I T AL (6 )
5 #MSiEM AT EECs KR Exo T B MBI ({815 5 #5 , x200) Bl 6 #MEiEMm ¥ EECs3RiE Exo 22 HE R (45 5%, x200)
Fig. 5 Effect of Bushen Huoxue prescription on migration of Exo Fig. 6 Effect of Bushen Huoxue prescription on invasion
derived from EECs (inverted microscope, x200) capabilities of Exo derived from EECs (crystal violet,x200)
4 SHEAMIRREIEIBE (T+s5,1=6)
Table 4 Migration rate in wound healing assay for each cell group (x+s,n=6)
4150 AR B0 % 0 hRIJR 55 B2 /um 24 h &R 98 B /um LR 2%
EECsZs H 4 496.18+15.38 431.80+32.15 13.14£2.5
EECs # A1 41 10 503.12+23.16 462.34+26.65 8.2+3.1
EECs #M i 17 21 10 501.03+18.02 271.59+41.16 45.9+52"
TCsz M4l 502.26+36.39 371.11+17.48 26.1+4.7
TCsEAIZ 10 508.39+16.44 415.54+25.65 18.3£3.9
TCs 4k 11 1. 77 4H 10 505.75+21.84 301.26+33.29 40.4+6.0"
T 5L AV P<0.01
£5 SAMMEZZRFMWE (it5.n=6) B 124, T 54 (log,[FCI<1, P<0.05) . fL4f 4
Table 5 Transmembrane rate in invasion assay for each cell rno-miR-199a-3p . rno-miR-199a-5p . rno-miR-31a-

group (xs,n=6) 5p.rno-miR-34c-5p ., rno-miR-155-5p , rno-miR-196a-

o1 3] Bt o LA AR R 5p.rno-miR-203a-3p #1 rno-miR-450a-5p ¢ miRNA ,
SrEU% (B HLEF) 1%

— [7] Bf & 8 rno-miR-124-3p. rno-miR-126a-5p. rno-
EECs 7 441 178.22423.64  100.0+13.0
BECs iR 41 10 30.36411.98 219462 miR-128-3p. rno-miR-150-5p. rno-miR-340-5p . rno-

. . Sy .
EECs#hBiG 724 10 1226.89£65.59  688.8+36.5" miR-140-3p fl rno-miR-140-5p & miRNA.
TCsas 14 64.19+12.16 36.0+6.7 GO ﬁ*ﬁ&%l"%(ﬁlﬂlﬁéﬂ%ﬂﬁﬂéﬁllﬂ Eﬁﬁﬁ%
TCs R 2] 10 522841636 29.249.0 11 71051 (P<0.05) , "l g = 5 Z M A Y2¢F k. =01
TCs b 3 1 7 41 10 5534743375 310.7+18.5" 2H 5 %53 1y 2H A A 11 871 W, A5 Y 2H 5 00 535 1
Vs BRI gV P<0.01 JratE e 15 6315, A= yad fe A0 MR o Ao D fE

METhRE A BBk P, oS N B T A 2 K B - FE i HEA T lO{EE‘JGOWiBEEH)%JiWJJM/Tﬂ

A S5 S A U G T . IR g 2 RNA BRI D A TR P A2

e B0 30— 3 X0 R 3 007 U 9 BECs 1 Exo gt TR ATRAT ﬁi&ﬁﬂiﬁ@ﬁ%ﬁﬁ#i%

177 miRNA I, L% 5 22 § %35 0 miRNA, 36 PR KEGG Irbr ] DAL RE IR 70 o 22 2 J5t i fo i

TR B AR LM L 2R s 2 1026 4 £ 41 miRNA . 1 # % (MAPK) .FoxO . Wnt. i 7L 2h %) 5 1 55 25 ¥0 2K

25 SR A 8 B miRNA ik 25, 788 H(mTOR) MM IRILIN 5 (TNF) {5538 ## .

AR FIEM miRNA T 34 B SA T, 104 4 iR

TEZS L FIAN B3 I 5 41 22 0] 25 R 3k, 64 LA, B Jif ST eh R VR A 2 2L R]IE R Y 4

4R o I ZH S RN B I U7 A 2 R AR IR 1T, 4,32 S 18T 40 B [B) 38 ROV G R 57 5 4R & OC
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B BRI R U, Exo 1 S i B4 40 i 18] 8 iR T A,
Z 5 Y5 B iR A AR S, IR 7R BEAE IR P S B
AR Exo i i R HE N A WL B R AN ik A
JiLIE S A5 A W) E ROV . X 2K A A ) A0 4 mRNAs
miRNA FIE 5T, (A7 7E B T Bl 4 S 23 1 E A
Exo. 18 PR F 5 20 0 53 W8 1) Exo AT B 3k 4 IR %
BT , B 4% 77 AR 2 4R I, (2 F 4 IR B 55 B R . 7
3B 19 73 F h , miRNA J2 B il 1l i CHEfE 5 .
miRNA 2 K25 22 % H R 19 AF 4 % /s RN A 8 3 %
SR B mRNA B SE Rk . miRNA A
g M, AT IR AR A A0 i b oK d R, FE P ExomiRNA
2y b7 41 A miRNA ) 70%7 . miRNA %35 228 16
TE WA S MR IG & R T A . IRl S
EECs AR SMER FRUF T R 1 P& 18] 431 X5 35 Y 40
AR AT ABAT A I 2 R

HBE 2GR 9T AN ZRE T SR A A I IR 9T AR DD .
S BRAE A MR RS 2 T e I AT AR Y AR
JHLE RS B2 Y S B AR TR Ok LI . i 4%
SMCE AR AR RRER H A, Z R0 K 22 2%, A
i BB A R R ORE T R ) 2% O R LR
D) B ok L 2 AN i, T B4 X A R I AN
REAE NS U4 o Bk T D B 358 I 92 7 57 A D O
SRR A E SR TR T — T
TR FURIFF AL, &5 & i PR 52 IE 28 56 16 T .
WAL A GIEVR HEZE ) IS T B 22 1
BEAE T CIOWR - VR 2, D AR AR ORG Ll )
TER T REREMAZ FRALCh ACERE DS
Vs ) ) % 22 ¥ (R A A VB B R 4 R, o AE R
W b SR L2 i A DR I AR 2 U R
75 5 BEL ML B AR A D B I O R T
T I3 28, AS BIF 53 BN B T I 5 RE B2 v R I AR
AR BR AT R SR 78 A A A M RO B T N I
T A B kst B Ak o B S, P IR R R AA
REWEWL,IFHEER S T8 W MUCL,
FoxO1 1 HoxA 10 ) % ik /K °F , fi£ #t EECs, TCsExo
Sy s, BN EECs \TCs WYL #% R HE Ty, B s 2
W e BN B i 757 2 F I Exo 1 mo-miR-199a-
3p. rno-miR-199a-5p . rno-miR-31a-5p. rno-miR-34c-
S5p. rno-miR-155-5p. rno-miR-196a-5p. rno-miR-
203a-3p Al rno-miR-450a-5p %5 miRNA, [A] i F i
rno-miR-124-3p . rno-miR-126a-5p . rno-miR-128-3p .
rno-miR-150-5p ,rno-miR-340-5p . rno-miR-140-3p
rmo-miR-140-5p. il i+ GO A KEGG i #% 73 ¥ T 7%,
X2 miRNA LI D 35 o 4 T Ui IR il 1 22

JCAT AL IR AN R AR ORI R RN A
AWy oE ot 7 IF W 2 MAPK . FoxO ., Wnt, mTOR F
TNF {5 538 [ o 4036 1 J7 98 4% Exo miRNA 19 Bl
Zi KL Pl D 354 5 1 R B i+

TERE SR B R Z AN T FENIREZ
PE K & PR G , rno-miR-199a-3p 75 5 N 45 32
R 9 T R G BR AR, L E Ao BE e) A% e SR X -« B
% B B RS B (IKKB) 0 4% 5% 5% I T - kB
(NF-«B) 15 5 38 B R AR 57 o4 JE T 200 J 7 86 Bt L3
MR ZERE T, Ntk 75 NI A 22 k. B9
F W, miR-199a-3p K ik N & FE 5 N R AL
iE SR I B PN R T4 42 28 P G Kk R
IR T HGE T AR R IR IR B R .
Fh , miR-199a-3p i 3 & 45 M4 N A KK A
(VEGFA) 5 i IfiL A8 Az J, 2 — 20 5% e 57 PN JEE A 1
FHBE R, XX IR RE A B FEE . rmo-miR-126a-
SpTEEFEH WA R E T RBETH, EERES
T PN I R TR D S B A A R RE ) 1
AHOE . miR-126a-5p i 0 #8 6] CT10 P8 9 ik [ ] 95
Wy (Crk) A ZL AR5 B M 38 22T 24 25 11 3(BCAR3) 1l
T4 B PG JUL P 3 -3 i ( PI3KO) 15 53 I, 52 e PN A 4
JitL 1 5 B8 R 22 68 1, JE IR W IR B R . Ik Ab,
miR-126a-5p 7] A& 3 97 15 VEGF {5 538 }% 5% w15/
DAY AL A5 A o, DA IS T SRS S A S R i 3 A4

I 4F K, miR-34¢-5p /F A miR-34 % (1) 51 2 A%
G, PR HL A A0 B I R RO T R R ] R o
SR P 45 32 G T (B AR IR 6 IR I 78 2
Z Mk AR AR R R AR Y L B g R,
miR-34c¢-5p A e o P4 45 1 5 R L Rz A i A 2
Jo 40 L 3 S A Ak B R VR G R A Y G i B 1
W——Fh A #7°Y. 7E RIF B P, miR-34¢-5p (1 %
K 5 R O] RE T LT PRSI R Ak 2ok AR DA B A R
Jifi % R miR-34c-5p 1l B i LT Exo 538 Y
PEFEILD X T IR 2B e F 2 . IRAG IR I oy
WA I T B PN R4 R T, R T P R IR Rk
PIMEHER R . 40, miR-34c-5p Al BEHEf 2 78 IR G 43
AT A0 6 A A v 6 2 TR PN AN, o A
200 0 285 R 55 5 DA O B Ao R R S A L PR 3R 0T

AL, miR-34c-5p YA FH I Ko Z2 P A 53 1, G
MAPK {5 5l # )5 I , miR-34c¢-5p & i 52 AT 41 461
MAP2K 1 (MEK1) , Ml 3 55 ERK {5 515 5, iX 7] fig
SN BT PN RS T ) 446 B RN AT RS BE T, b i R R TR
DAL g RS AL R Y L RIS, miR-34¢-5p AT 3 i 4%
A RE 38 5 3 5k FoxO3a M9 Fa i 1 2 #F Fox O i 5 , 34
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T2 P8 TR B Y A TR, R E R RS,
AT $ e W I 26 R 0 2l 36 7E WntB-3% M R 1
(B-catenin) & 5 1 % ', miR-34c-5p A BE il i # [iy)
Wnt 38 [ 1Y ¢ 5 9 95 R F Wned 300 s BE G L A
T B 1E 75 A Y S 38 2E | DT 4R 3 2 1 1 IR
2852 P S M AE TNF {5 5 3 % 7 167, miR-34¢-5p AJ
AEIE 2L 06 TNF-a /-5 09 980 SO, I/ 5 A JEE )
b BE A O | B Lk VR IR B B AR S e R SRR AT
MRS, SR . T miR-34c-5p 7 F B NI 25 52
PR G -5 9 B35 VR A B R T
PR L) B WS E LR A 0

EN TR o N = e (I RE SN AN = Sl i 44
HR BB N ZYE, JF BLAR SERE G 5 1A (W] 44 A
1) Exo 43 WA 32 JV 16 266 B 5 PR B9 28 B o T 2%
BRI, B R BRSO IR - 45 R b 5 8 N R 32 1
JVR JiEs 268 B S DR 9 AH DG BE PR (A0 miR-34¢-5p) , i 22K
HEAT H bR HE P B D REAR R SL 5,y il B AR R T 0K
W& P2 AL AR IR )T . BURIF R B Wi B R TP R 2
S IR 6 IR 9 43 1 AL o Exo 7R b A 5 40 i
] 38 T RN 2 R B 5T AR T . Exo Al
miRNA 7EAr S i B2 2546 FH i i f 68, e 3 T A% 5297
S IACE Y B 2E R A A g
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