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i E B AT ad sk RNA(MIRNA)  BF 73 M -240 40 25 b ad S 3514 (AL 89 BCEAE R BZbuh] . ik B X R
AEGE( AR ER) BEAM(AI LK) EM-BLRIE AT (2,55 g/kg) , 10 R, RE G, LAKMR AW AL ERE
ESmg/mL S S4B LA ALIMA | #4805 B KRE R R/ ALK, HR 1R, E483d, REALHE, WEKXAMALR
TRFL T A M A ML RIR T E A L AE IR sk (BALF) W & 20 o4 2 5 #0m) BALF P % g2 B [ 75 3058 B F o (TNF-a) |
& i A~Z 1B (IL-18) \IL-10]7KF ; R B K K & sP ok , A B 338 5 5 K 0% sk P ok o £ 5 & ik miRNA, #4747 L B
5 AME ML H (KEGG) S £, T iHskey 2% Kk miRNA F2 ' & #9 KEGG i85, i i 4K 9 2 it 52 3 347 L) B0k
HR G LRI T, BRI E TS, ALL K R8T £ A& BALF ¥ & 40 je 3 & o TNF-o IL-1B K- 3 2 F %
A&/ (P<0.01),IL-10 R -F 2 F % (P<0.01), FHiB 2N A FIER 27, % 0-240 00 25 3 7T 2 2 LMk P miR-345-
3p.miR-194-5p . miR-653-5p 4 ¢4 £ ik , P £ 7 & ik miRNA 9 $e 2k B & 49 KEGG il % 6,45 #k 2.5 5 B F 1 (HIF-1)43 5 @ %
& mIeIE £ R 2w, it Ak 69 miR-345-3p T 2 F I+ & fm e L kiR P IL-10 K (P<0.01) , % F M{&am e b % & ' TNF-
o JL-1B K A B G i o B & 3B B1 A A% MR ULES 33084  HIF-1a 89 mRNA & 38 & £ ik K-F (P<0.01), Z5if #m-424082
x v adad E 9 e i Sl ik AR miR-345-3p Ak, #ph) HIF-143 538 B & b A 832 K BB, 3 i X 3 & ALLA9AE A .

KRR E BRI At B AR 5 Shis ks miR-345-3p; HIF-1 45 5 i@ % ; il 2 A

Ameliorative effect and mechanism of Forsythia suspensa-Lonicera japonica herb pair on acute lung injury
via regulating serum exosomal miRNA

CHEN Zhaohua', XIE Shumin', CHANG Wanshun', HAN Yugqing', CHEN Yanwen', ZHU Yanhui', CAO
Mingzhuo®, HUANG Haiying' (1. School of Pharmacy, Henan University of Chinese Medicine, Zhengzhou
450046, China; 2. Academy of Traditional Chinese Medicine, Henan University of Chinese Medicine,
Zhengzhou 450046, China)

ABSTRACT OBJECTIVE To study the ameliorative effect and mechanism of Forsythia suspensa-Lonicera japonica herb pair
on acute lung injury (ALI) based on serum exosomal microRNA (miRNA). METHODS The rats were randomly divided into a
blank group (normal saline), model group (nomal saline), and F. suspensa-L. japonica herb pair group (2.55 g/kg), with 10 rats
in each group. Except for the blank group, the other groups were used to establish an ALI model by intratracheal dripping of 5 mg/
mL lipopolysaccharides. After modeling, each group was given relevant medicine/normal saline intragastrically, once a day, for 3
consecutive days. After the last medication, the pathological status of lung tissue was observed; lung wet-to-dry weight ratio and
leukocyte counts in bronchoalveolar lavage fluid (BALF) were determined. The levels of inflammatory factors [tumor necrosis
factor-a (TNF-a) , interleukin-18 (IL-1B), IL-10] in BALF were determined. Exosomes were isolated from rat serum, and high-
throughput sequencing technology was employed to screen differentially expressed miRNA within the exosomes, followed by Kyoto
Encyclopedia of Genes and Genomes (KEGG) enrichment analysis. Based on the screened differentially expressed miRNA and the
enriched KEGG pathways, in vitro cellular experiments were conducted for validation. RESULTS The animal experimental results
demonstrated that after intervention with the F suspensa-L. japonica herb pair, the wet-to-dry weight ratio, the number of
leukocytes in BALF, as well as the levels of TNF-a and IL-1B in BALF of ALI rats were all significantly reduced (P<<0.01),
while the level of IL-10 was significantly increased (P<<0.01). The results of high-throughput sequencing experiments revealed that

o e - N the F. suspensa-L. japonica herb pair could significantly up-
AESTE [HR [ RP A RS T ARSI H (No.81904021) 5 11

A B YR R RIS L 400 H (No.222301420090) ; 1] #5448 %
BRI 2023 4F 5 5 A (No.2023JK ZD 16)

regulate the expressions of miR-345-3p, miR-194-5p, miR-
653-5p, and others in exosomes. Among them, the KEGG

* S—EE WLHISE . BISEH A 25002% 25592 . E-mail: pathways involved in the target genes of differentially
18336509612@163.com expressed miRNA included the hypoxia-inducible factor-1(HIF-
#IBEEE L S, B P, WO I . 2502 2 as 1) signaling pathway, among others. The results of cellular
E-mail : huang.haiying@126.com validation experiments showed that overexpressed miR-345-3p
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could significantly elevate the level of IL-10 in the cell supernatant (P<<0.01), while significantly reducing the levels of TNF-«

and IL-1B in the cell supernatant, as well as the mRNA and protein expression levels of protein kinase B1, phosphatidylinositol 3-

kinase, and HIF-la (P<<0.01). CONCLUSIONS F suspensa-L. japonica herb pair can alleviate inflammatory responses and

thereby exert a therapeutic effect in improving ALI by up-regulating the expression of miR-345-3p in serum exosomes and inhibiting

the activity of the HIF-1 signaling pathway.

KEYWORDS Forsythia suspensa-Lonicera japonica herb pair; acute lung injury; exosomes; miR-345-3p; HIF-1 signaling

pathway; high-throughput sequencing technology

2 il 5405 (acute lung injury, ALL) £ i 2 Fh 20K
BRI TRIE AR S BT 3, AR b e 20 5 1 78
PN B 20 M 5 AR M 5 Ry T B BRARAE , o PERE 2 AR
SR P I S g S R AR PR SRE SO BRI I R BT T
ALLF R IWE L BER DR ) TIRYT , HiX sk
PIAETERIVE R P80 — SR e . Rt iR B 36
7 AL 25 BAT H 2

% 3 Forsythia suspensa (Thunb.) Vahl F1 4 5 1&
Lonicera japonica Thunb. Y] 5 A 15 i #5 ii KA Y
g™ i IR b8 P B A, TR T ALL A Il
T BRINT, 3% - A AR AL 24 X 2 T ALY S5 it 0 11
ELARAE FIBLTR 0 A0 o A0 I A 2 175 4 7 1 —
A4 36, 95 A 19 8 RNA (microRNA , miRNA ) AJ i
L R R IR S 5 RAE RIS e N A
WE5E R, ALL AR S AU Il i #E R W (bronchoalveolar
lavage fluid, BALF ) F1IfiL 3¢ o MM AK - 35 1 2 15 T 1E
TN, AWK 55 835 40 47 04 7 B R % VA
SR, A, AP LA A% 3 miRNA 55455 53 5
POE SN FNAR AL T, DT i3 Ak B0 AH OC ALT™ . FH
AT, SN IARTE ALLY 3k A% rh AT S 2R A, T g
SEEEE ALLYSCHEERAR . BT otk ABFRER HI R 2 b
(lipopolysaccharide, LPS ) #4 £ K Fl ALIAAY , 1] H 155 38
I P AR AR % 0 - A AR AE 2556 T TS ALL K BRI
ANIA R 22 53 R ) miRNA , FFiEA T 5t AR R 5 L R 21
B £l 415 (Kyoto Encyclopedia of Genes and Genomes,
KEGG) & &40 #r , LA AH AR 538 B8 I AT 9000, LA
91 R - ERAE 2RI YA YT ALLER HE S50 A0

1 ##
1.1 FENUEH

ZRWFFE I 3 EAYEE A Multiskan GO 54> i 1K il
##4% (3£ E Thermo Fisher Scientific 2> 7] ) . JEM-1400 %
55 R (H A Pk 254 ) (SLAN-96P £ 5:
A 2 ' R o SR A il =R (PCROAX (i 7% A7 BR 7R
A B F) L CytoFLEX Y i 20 41 g {% ( 3 [ Beckman
Coulter 23 1] ) \NovaSeq %4 = 38 12t J& Pl 3743 (52 [ Tlu-
mina /A ] ) ICX41 B A 9 1 e (7 I 2 28 A PR
NP
1.2 FEHmERF

8 (A5 23040201, 7= Hb R L PR IR %3 ) LA 4RAE (It
523030101, 7 b Ay ey g 55 ) 245 64 240 1 AR M B e [
R 2 A A RN W, Z830] R T s 24 R 2 24 2 e i
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PR e Y B . R LY iR PR AE R F o (tumor
necrosis factor-a, TNF-a) . 4 4l ifd 47 & 1B (interleukin-
18, IL-1B) \IL-10 it 5% G 28 W B 2 (ELISA ) i 1) &5 Al
N4 TNF-o IL-18 . IL-10 ELISA i3 & (5754351
S YJ002859.YJ003057.YJ002813.YJ077385.YJ05805 .
YJ064299) B0 [ IS A PR ol s S S et
JE#% 81 (cluster of differentiation 81,CD81) .CD63 . Hl 4,
175 S A T 1a(hypoxia-inducible factor-1a, HIF-1a) (A T
Bl L LA 2 A0 HAF H 2 1 X (apoptosis-linked gene 2-in-
teracting protein X, Alix) P& (57543 5| 4 27855-1-AP
25682-1-AP, 12422-1-AP,80933) 241t [ # I = 1 £
BHEAT B B 5 S IR AR I AL 3-134 5 ( phosphatidylino-
sitol 3-kinase, PI3K) . % [ # [} B1 (protein kinase B1,
Aktl) | H i -3- 9 W2 )l U (GAPDH) (1585 73331
4257s,2938s,2118s) ¥4Il F &[5 CST A 7 5 Lipo8000 #%
Ju ] (5845 Co511) W A L3 = RAEMEARA R
) 3 SN IR RNA S B0 & (535 4478545) Il 4 3¢ [
Invitrogen 2 A ; W0 % S & L SYBR TR K (5354301l
S K1622 ., A25742) ¥4t B 3¢ |5 Thermo Fisher Scientific
23T s miR345-3p AU £ (175 112841965, 1%
&P AL miR345-3p BRG] I B 9 9H ) B A= R
ARAF
1.3 ZHREK K Eh4

i b B2 BEAS-2B 4l il (455 QS-H066 ) I F 3§
AR (RO A BRA ] . SPF 9% SD it K B (&R
180~200 g) W [ 1L A= T rg D S 96 s ) 5 A PR A
A, S AR P TR S O SCXK () 2022-0006, A
J& R BV IR TR R T4, 12 h B1/12 h I 328 1Y
WEE SR A R ROK SRR, ARSI SLE AR
B P B 2 RAESCER S e B DL S L HES S5
DWLLGZR202202204,
2 AEEHER
2.1 ERNHHFELE
2.1.1 254

WFFE M, 358 A ARAE LA 1 (& F ) U TR
ROR AR PRI, A 508 4 9 L 4R A 2504 DL
b L1 ECAR, Z84T8 0 5, A 10 F5 F 28 187K, A
MUA R I by b U8, 2508 PRI A 8 A8 i 28 1R /K, Ik [m]
TRPEHL hy B 0F 2 RUBIR, W4 AR R, R T, BIVAR3%E
-G ARALZTRT R TRy (150 33%)
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2.1.2 Syl RS2

B R ERBEHL > R 2 AL AL 8- 4 AR AL 24 4]
LA 10 H o BRas A0, Hak a5 4R RS AT
15 mg/mL LPS & il ALIBIRI™ 3545 , 7 50- S AL
2N K R S 2.55 g/kg 1% - AR AL 2 %A TR O
A BEER KR, AR I PR GRG0 e ), s Al
FIVR R 2 K UHE B AR A AR K, R 19K, 15423 d.
2.1.3  FEARRAE

KRR 250.5 h ), R B, 1 32 sh ik , 4 ke
TEZE M T #% 2 h 5, L3 000 t/min 25.0> 10 min, W4E I
JZ I35 , TG MBI R B, 18 = sh kUL , 25
FLIEA il , 221l FH JC A W 1 56 22 vh i (PBS) HEVE 3 1K
WA PBS #E VR, LA 300 r/min 5.0 15 min, B 5, B
9 BALF, F BALF & T —80 °CukFE R 17, & Ho
2.1.4  KRETHZUR B IE WL

HR“2.1.37 300 F 25 FL A0 K BUA i (AR B4 HOR R
FEAS) BT 4% Z R PR 2 24 h, 23 V) A e ik
TFIRIE A K TR AT (HE ) Y5, , SR 5 % B0
BREMALURIAES . SR (E D ER, 55 H4
Pl A, ASE R BRI v i 55 S A=A R T v s et
Fe AL il [a] B 5 S A A s b 3K A A iR
T 5 SRR AL P A, 1450 4 AR A6 24 X6 21 R BRI 20 21 7 1f.
FREEVR | I 405 ) 8 e

RV, 2 N @

e % bty
¥ s ‘;"‘" "
e -

V< L Sk AR A S AN ML s DG BT R A 5

e S P A L B

1 HFEAXRMARREZRSUENZRE(HE
Fe)

2.1.5  KEIAZUETH LS BALF i A 40 I
HL“2.1.37 T 25 FLAY K U il (R 6 HUR R
FEA)  FREIRE (L W), SR 5K H 8 F 50 °CA4& 4
T2 EEGD D), A H LR E (B /D L
). 46 HAR A BALF i, 2505 BUii e fi &
FPBS H, BB T R N MEIE I T AT R
JH GraphPad Prism 8.0 # 4 % £ 48 #4758 1H 0, Bdfa
PLx s 3R, ZALA] EECR T 2 5 225007, if— 2
ZH 1) W 3 LA £l 1T Tukey” s 22 B GG 3 4650 /K 1E . =0.05
(FRD . 250 (R D WA, 525 4L i, BRI LR R
WID L AE (BALF H [ 40 fl i 34 g 35 T m s £ (P<
0.01) ; SAHY 2 55, % - 4 AR A6 25 % 4l K B WD H

TEZEG; 2026 455 37 5 3 1

i .BALF " (1 41 i &5t 34 2 FAR s/ (P<<0.01) o
£1 HBAKXR W/DLL{EFI BALF i 3 4050 51 2 tb &

(x*+s,n=06)
413 WD I8 BALF A4 (X 10°L )
ELRE 4865014 73.67£320
fRAI 751+061° 194334472
AR 512018 78.546.66°

a: 575 (4L A, P<<0.01;b: SR 4H [hds, P<0.01,

2.1.6  KEBALF H JAE K F /K AG

2137300 F 45 40 K BUBALF (BEZHHL 6 H K FURE
A i i, MRS ELISA 120 65 Ui B A5 5 A, A K B
BALF #1 TNF-a . IL-1B . IL-10 /K-, 4559 (F2) B, 5
25 2 #1514 K BUBALF A1 TNF-au IL-18 7K F- 4
BT (P<<0.01) , IL-10 /K- 5 FFEAK (P<0.01); 5
BRI LA, 7% 58 - 4 AR AL 25 %) 24 K B BALF ' TNF-ar
IL-1B 7K 45 i 2 BRI (P<<0.01) , IL-10 /K - & 2 7+ 25
(P<0.01),
£K2 HHAKXRBALF H TNF-a IL-1B . IL-10 7K F Lb %

(x*s,n=06,pg/mL)

Eib TNF-a IL-1B 1L-10

GIEE 109.46£7.08 64661479 126204644
R 162731653 119924799 10426+251°
RS REANA 136.09£3.04 83.633.84° 119.56£3.39°

a: 573 (I A, P<<0.01;b: S 4H [hds, P<0.01,

2.2 ARIMFEIMNMETEENF LI
2.2.1  REUMGESMBR AP S FRAE

H2.1.37 3T 4% 20 K ML I A i, SR FH 25 3 B0
RSN A K A AN AR T E FE & F PBS Y,
SR B A U B AR 3 S o B X A AR B K/ NI
BHEATFRAE , I FI FH Western blot 7 % #M A4 47 S 1 7R
1 (Alix .CD63 #1 CD81) #4735k Mk, 4553 (K 2) o, 1
THINB IR RIS FTRERUZ IS5, HoRiA2 ok (92.07 +0.43)
nm, Z 43 H 250k 0.29 +0.01, i 5P 1 Alix . CD63
I CD81 ¥ ERIR

il
=
0
0.1 1 10 100 1000 10000
KA /nm
A SNBARIAR B.AMBATE RS
L R I e T Rgm— ‘%kDa

CD63 ’.T—‘ 36 kDa

CD81

ZHH L e E@%ﬁ%ﬁk
EINE
C AN RS S B P A Rk
B2 IMmiESMMERRIEER

2.2.2 AN 22 5 5Kk miRNA i vk
21,37 300 4% 20 K BUAL T AR & L 2 M IR RNA
PEHGA T A 10 A, FEBUM T AM A B RNA, F)
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FH NovaSeq 7 =5 3 12 5 PRI 43035 1 Ry ) 7 5 s 0
AT o K45 4T AU PR ) miRNA HE1T P LL %
A H 22 57 2 A58 (fold change, FC) Fl 2% 53 g & P
{H (Jlog.FC|>1, P<<0.05) fifi # 22 5% % 35 miRNA, 45 F
(1 3) w5725 FL AL g, AR R FRUMTE A M A rp 22
573438 miRNA 534~ (434~ L 104~ R ) ; Sk
B, 8 -4 B A 2 X 2H K BRI 3 AN R v 2 S R
ik miRNA 3£ 554~ (204~ L 354 T i) . Hirfr, 314>
miRNA 75585 H 8 25 57 | T AE 14 - 4 AR AL 24 %t
TS S B ) s e, $E7R X 31 1> miRNA AT fig
-4 AR AR 25 0T T AL AT 20 A5, — 2B X
311 miRNA #4753 87 & B, 3% 58-S AR AL 25 % Tl
KL AN A v 2 JH 9 miRNA A miR-345-3p
miR-194-5p . miR-653-5p 45 (H A5 B AT F AR 30y it
MRS AT G AR R R 1) o &5 A A
FE R L, miR-345-3p 5 AAE S N % VAR G, B R H
A RE S-S AR A 20 T 15 AL A0 B B0 5

10
7.5
ESi]
5.0 P < T
Q, . 'If?éflr .
E AR
=
|
2.5
MRS T
~ G g
0
—10 —5 0 5 10
log, FC
A vs. BRI
8 35 20
6
. E
4 o Th
Y o BT
s . < AEER R
ki R .
| . oo
. <
2 re
A
0

—10 —5 0 5 10
log, FC
B.BTHIL vs. R AR AL 2040

B3 JAKXRMFIMNLEHERFRIEmIRNAKALE

223 WL

% H miRanda %% 4 J& (https://www. bioinformatics.
com. cn/local_miranda miRNA_target prediction 120) Fll
RNAhybrid %4 #fi J& (https: //bibiserv. cebitec. uni-bielefeld.
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de/rnahybrid ) X S A4 H 22 5 3K 3K 1 miRNA 47
T, SR 5K 2 AN R T 25 RO A 1S 25 Sk
5 miRNA [ #8355 F1 H DAVID $id e e #E 56 R 1 7
KEGG & 54T, FAFH 8 U 40 A S5k 40 Br BAT
FHPE(P<<0.05) 138 5 , JFREHEA BT 10 457 19 18 e 7E 47 7]
AL . G55 (E4) B, 25 573818 miRNA L
W M) KEGG 38 #4475 il 28 7 1] (axon guidance) {5 5
18 # L F5 15 5 18 [ (calcium signaling pathway ) 1 HIF-1
& 518 [ (HIF-1 signaling pathway) 5% . 3L FAH CWFo%
R IEF KEGG & 80 Hr & 2R, A5 45 HIF-1 {5 5
M AT S ST

axon guidance °
long-term potentiation .
SEPK
oxytocin signaling pathway ° P
circadian entrainment L4 ® 106
3 H ~ - - L
viral life cycle - HIV-1 ® 251
calcium signaling pathway P
. 0.006
glioma
0.004
HIF-1 signaling pathway . 0.002
melanogenesis *
serotonergic synapse °

2.00 266 3.32 3.98 464 530
WA

B4 Z=23FTiEmiRNA FEE RS K KEGG i# %

2.3 {RSMILFIGEIE ST
2.3.1 4S5 Ab

¥ BEAS-2B 4l g 3 T 10% A 4 i fdid: &
() DMEM K5 % 3 | 15 95 28 5 B0 (< ek ik A 7 ) 251
5, BOSEAE K1) BEAS-2B 40, $4 2 X 10°4~/FL R
T 6 LA, SR IE BEAL S A5t B4 \LPS 41 \miR-345-3p
AP X B ZH . miR-345-3p AL 4 . miR-345-3p FHPEXT
&2 F11 miR-345-3p M4 2 20 H 43 53] 5% 4 100 pmol F)
miR345-3p 1 #4371 5 miR-345-3p #5421y ( %F B 20
LPS 4 LASE R BB SR IR ) s K5 9% 24 h e, X B4
A, HA AN A 10 pg/mL i LPS"85 5% 6 h, LL & il
AL RS
2.3.2 4 E3EW P TNF-o IL-1B . IL-10 7K P-4

OO 04 K 1 () BEAS-2B i i, #%“2.3.17 35 K )7
ol A FRE (BRI 6 AL AR A A i
W o AR B B A5 7 iR R A I 40 M L W R
it A7 TNF-o  IL-1B IL-10 /K-, 455 (E3) BR, 5
X FRZH L %58, LPS 41 . miR-345-3p P VE X FR 41 40 ity [ 7%
T TNF-o IL-1B 7K1 4 3 1 (P<<0.01) , IL-10 7K
14 5 SRR (P<<0.01) ;5 LPS 41 4%, miR-345-3p K
LW 4 40 M b 35 W h TNF-«, IL-18 7K 7 1 5 35 A%
(P<<0.01),IL-10 7K ZTH5 (P<0.01),
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R3 KA EE®RP TNF-a IL-1B . JL-10 Kk FLb 5
(x*s,n="6,pg/mL)

Eibl TNF-a IL-1B IL-10

XA 67552058 5168716 102.54£10.77
LPS 15696+ 11.66* 99,104 11.55° 76.18 £ 8.90°
miR-345-3p B R TR 15692+ 13.45° 9723 10.40° 78,631 1243
miR-345-3p AL 80401253 63454 10,13 117145744

a: SRR i, P<<0.01;b: 5LPS4H M, P<<0.01,

2.3.3  4iiffarh Aktl PI3K HIF-1o fY mRNA 235461

B $54: K W i) BEAS-2B 4 fitd , 4% “2.3.17 3 K J5
B bR E (A 1 3 L) IR A AL 4R, $E X
A S RNA K RNA % 58 B cDNA . LA cDNA Jy
M i AT PCR Y™ 3G, 4 3% 25 144 : 90 °C il 2% 14 20 min;
95 °CZE Y 15 's,55~60 °CiH K 15 s, 72 °CHEfH 1 min, 3
40 MG . UL GAPDH A N £, R 27 3k
Aktl . PI3K .HIF-1o Y mRNA 237K F . PCR 514 i 2k
TAEY TR B ABRA R IEA R, Bk 5 19
JFHN A WGP B LR 4, 455 (3R 5) R, SRR
Fe 2, LPS 41 . miR-345-3p BH 14 X HE 211 401 Bt Akel |
PI3K .HIF-1a ) mRNA FiA /K3 i T 5 (P<0.01) 5
5 LPS 4 b3, miR-345-3p BALI ) L 4fi il Akel \PI3K .
HIF-1a /) mRNA kK13 i 2R IR (P<<0.01)

F4 PCREIMIFEF R E=YKE

B3] RIS —3") TRy
GAPDH 4 ACACCCACTCCTCCACCTTTG 12
T TCCACCACCCTGTTGCTGTAG
kil Fif#:CACTGTCATCGAACGCACCTTC 116
T AGTCCATCTCCTCCTCCTCCTG
HIF-Ia 4. GTTCCGCAAGCCCTGAAAGC 113
i TCATCAGTGGTGGCAGTGGTAG
PI3K 4if: CGGTGACTGTGTGGGACTTATTGAG 111

Fif: TGTAGTGTGTGGCTGTTGAACTGC

*®5 HHAMEEP Aktl \PISK HIF-1a B mRNA FiA7k
FELbE (x£s,n=3)

Eibl Aktl PI3K HIF-la

MHRA 1.00£0.10 100009 1.00£0.08
LPS4 715049 178027 1724014
miR-345-3p Bt 6.18£0.71° 177+0.10° 1894022
miR-345-3p Bifll A 0774007 1.16+0.08° 101£0.10°

a: 55X AR, P<<0.01;b: SLPSH 4%, P<<0.01,

2.3.4  4AMarf Aktl \PI3K HIF-1o 85 [ 35K

OB K119 BEAS-2B 41 ifd, $4242.3.17 11 K J7
o AR E (R 3N AL) A AL AR, A
RIPA 2L 2407 30 min, 2.0 M FIE W ; 4 BCA A2
ARG B A AR PR AL B . U PR A AR
AT e S R BN - SR DR A DR BT e HL UK 5 8 3 B L 3 1]
J& , N GAPDH . Aktl . PI3K . HIF-1o —$t (B B 2 43 )
F71:4000.1:4000,1:2000,1:3000),4 °CHEHE 111 ;
VYRR, INA 5 (B N 1:5 000) , EIEIEH 1 h; &0
AL PR)E , F ] Tmage J BB 85 1 254 K EEAEL, L H
H & H 5 N2 (GAPDH) 8 H 4541 1Y K BE A L E %o H
B H B FRIBAKF. 45 F(E 5. 36) R, 5 XA

TEZEG; 2026 455 37 5 3 1

%, LPS 4 \miR-345-3p [FHPEXT B 4L 41 g+ Aktl \PI3K .
HIF-1a 85 4 R kK35 18 2 75 (P<<0.01) ; 5 LPS 41
H %8, miR-345-3p A5 480 477 41 41 g b Akt1 , PI3K \ HIF- 1«
B AR IA K B L (P<<0.01) .

PI3K 85 kDa

I I T
GAPDH | e———— X ] | 36 kDa
1 1 [l v
I XFHR4L; T . LPS 45 1M : miR-345-3p FAMEXT HRZH ; IV : miR-345-
3p AL .
E5 &AM H Aktl PI3K . HIF-la EARIZHE
X E
+R6 HKAMAGH Aktl PISK HIF-la EHRIAKFLE
B(x+s,n=3)

60 kDa

413 Aktl PI3K HIF-la
hijict 0504009 0651008 0484013
LS4l 108013 109+ 0,08 0.99:+0.08°
miR-345-3p Pt Rf AL L1012 1.00£0.04* 1L01£0.11°
miR-345-3p Bl 065£0.15° 065£000° 0.54£0.10°
a: G IRL A, P<<0.01;b: SLPSHLAE, P<0.01,
3 Tt

TiFF5E 2 R, Bl s 2 s B 1ML 375 PP AN A B AR K S
AR AN IAMAHEA Y miRNA 8 S 7 i 3 5 114
R RS R HEREZEA, &SRR I
B UM FIAE R, AT 3 a8 P i 2 (1) Dh ARt RALRE , s
PR 188 W AR 367 ALLAERBs ™, SR,
T - A AR AL 245 0] 2 5 T i AR S IMA miRNA 33k &
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