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# E: BW HITEMEET (Xuanfei Baidu Formula, XFBD) /s RNA (small RNA, sRNA) i id# ) i B %ok &
¥l (angiotensin-converting enzyme, ACE) XI§Z¥# Clipopolysaccharides, LPS) i#5 S/ & tEMifi4%5 (acute lunginjury,
ALD R EF WL . /55 RAISR CTAB 42 XFBD () sSRNA JF@ 70, TRINGH LT ACE [ sSRNA. i
W R S RGeS F e, e AU P9 R 408 Chuman pulmonary microvascular endothelial cells, HPMEC)

e AT 0] ACE 351 sSRNA. K ELISA. Western blotting 1 qRT-PCR &3l SRNA ¥} I % & 7K 211 (angiotensin II, Ang
1D 4. B F-xB #%18 H o Cinhibitor of nuclear factor-kB o, 1kBa) M #85EH T IL KRN . 257 LPS #5517 ALl /MR
R, WENTIRA . A, KR (10 mg/kg) 4. XFBD (9.2 g/kg) #H. NC-sRNA (10 nmol/H) #4H. ACE-sRNA-1 (10
nmol/H) A ACE-sRNA-26 (10nmol/ ) 4, &4 6 H. KHHBAZE-FL (hematoxylin-eosin, HE) FtaAI Micro-CT V¥
A fili 2 2975 -5 AR 2 A8 Ak RGIU A0 ) I Hh 2 2 P o P R A P R R S S il R HE Ve (bronchoalveolar lavage fluid, BALF)
PRV VK . I TR A M R AR e A AR I i 2 2R A E i FUEERE B 1 (vascular endothelial-cadherin,
VE-cadherin) 40 8 5% 7-1 Cintercellular adhesion molecule-1, ICAM-1) #ik; Western blotting F1 qRT-PCR &3l i 28
41 ACE- Ang II-Ang 11 1 432 f& (Ang Il type 1receptor, ATIR) JEE%. IkBa M #REH T3k, ELISA lIiE -+ Ang I fl
SER TR £55R - A XFBD ik th 50 25§ fE4E[A] ACE 1) sSRNA, £581F 26 5 B A MM, Hrh 12 4 B 2404 HPMEC
i ACE 3Ri& (P<<0.05. 0.01. 0.001). 7 %k sSRNA R340 Ang AR, LL ACE-sRNA-1/26 fE & 3% (P<<0.00D),

F A HH] kBa 25 K& RAEFEFRIL (P<<0.01. 0.001). Zh¥scind, BAH/NRMHE™HE (P<0.001); HHAIH LA,
ACE-sRNA-1 fll ACE-sRNA-26 .25 iz /N R ii#if5 (P<<0.05. 0.01. 0.001), _FiffitiZH4: VE-cadherin &% (P<<0.001),

TR ICAM-1. ACE. ATIR. IxBo FI#IERF#i& (P<<0.05. 0.01. 0.001), [FHFFEARILTE Ang 1 A4 RE K 17K
(P<<0.05. 0.01. 0.001). £5i& XFBD K[ ACE-sSRNA-1 f1 ACE-sSRNA-26 HEWEHL [m] M| ACE Fik Kid o, Ja4e i i &
PN R 4 AR B ARG, B3 LPS SR/ ALL ELHLHIAT it 5145 ACE-Ang I-ATLR B4 5%,
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Abstract: Objective To investigate the protective effect and mechanism of small RNAs (sRNA) derived from Xuanfei Baidu Formula
(E i 77, XFBD) targeting angiotensin-converting enzyme (ACE) in lipopolysaccharide (LPS)-induced acute lung injury (ALI) in
mice. Methods The modified CTAB method was employed to extract sSRNA from XFBD and a library was constructed, followed by
prediction and screening of sSRNAs targeting ACE. The targeting specificity was verified using a dual-luciferase reporter system, and
sRNAs capable of suppressing ACE expression were screened in human pulmonary microvascular endothelial cells (HPMEC). The
effects of SRNA on angiotensin II (Ang II) generation, inhibitor of inhibitor of nuclear factor-kB o (IkBa) and inflammatory cytokine
expressions were examined by ELISA, Western blotting and qRT-PCR. An LPS-induced ALI mice model was established, control group,
model group, captopril (10 mg/kg) group, XFBD (9.2 g/kg) group, NC-sRNA (10 nmol/animal) group, ACE-sRNA-1 (10 nmol/animal)
group and ACE-sRNA-26 (10 nmol/animal) group were set up, with six mice in each group. Hematoxylin-eosin (HE) staining and Micro
CT were used to evaluate the pathological and imaging changes of lung tissue; The number of white blood cells and neutrophils in
peripheral blood, as well as the total protein concentration, white blood cells, neutrophils and lymphocytes numbers in bronchoalveolar
lavage fluid (BALF) were detected; Immunohistochemistry was used to detect the expressions of vascular endothelial-cadherin (VE-
cadherin) and intercellular adhesion molecule-1 (ICAM-1) in lung tissue; Western blotting and qRT-PCR were used to detect the
expressions of ACE-Ang II-Ang II type 1 receptor (AT1R) pathway, IkBa and inflammatory factors in lung tissue; ELISA was used to
detect the levels of Ang II and inflammatory factors in serum. Results A total of 50 potential ACE-targeting SRNAs were screened from
XFBD, with 26 sSRNAs validated to exhibit targeting effects, among which 12 sRNAs significantly inhibited ACE expression in HPMEC
cells (P <0.05, 0.01, 0.001). Seven sRNAs significantly suppressed Ang II generation, with ACE-sSRNA-1/26 demonstrating the most
potent effect (P < 0.001), inhibited IkBa protein and inflammatory factor expressions (P < 0.01, 0.001). In animal experiments, mice in
model group had severe lung injury (P <0.001); Compared with model group, ACE-sRNA-1 and ACE-sRNA-26 significantly improved
lung injury in mice (P < 0.05, 0.01, 0.001), up-regulated VE-cadherin expression in lung tissue (P < 0.001), down-regulated ICAM-1,
ACE, ATI1R, IxBa and inflammatory factor expressions in lung tissue (P < 0.05, 0.01, 0.001), and reduced Ang II and inflammatory
factor levels in serum (P < 0.05, 0.01, 0.001). Conclusion ACE-sRNA-1 and ACE-sRNA-26 derived from XFBD could target the
inhibition of ACE expression and activity, alleviate pulmonary endothelial inflammation and barrier damage, and improve LPS-induced
ALI in mice. The mechanism may be related to the regulation of ACE-Ang II-AT1R pathway.

Key words: angiotensin-converting enzyme; Xuanfei Baidu Formula; sRNA; acute lung injury; inflammation; naringin; polydatin;

agnuside; amygdalin; glycyrrhizic acid; cornin; sinapine; verbascoside; liquiritin; ephedrine

SAMEMi#51% (acute lunginjury, ALD #&PLR$E
PEJORE IR B RZ O I S PP D RE B G PR, I
IR IMAARSEIAE « WPICEIE S R 8 P it v I
7 E I 8 0] R R N B IR IE R A 1iE Cacute
respiratory distress syndrome, ARDS) [-21, H rHhfii
N EZ 4 (lung endothelial cell, EC) TR ffg /& 4K
NPT R OCHEFATT : VEE) BC JEId srilbiEatt
Ak R MR BRI, A R SRR R e R
X FEEULAE EEE N, TR “ HORE-N R AR 7
ARPEPEIABA S Al PR DA DR 37 38 ORI A B
REEA, DO R BUEER . R NS T A2 L
PIBE 715250, (HAFERE M PEA 2 . A RN
RAERFRE-OL, R, Ak TS 25 A VR T
ALL, DASCELEERSHE. A R Tl

I 58 7K 3R 4% ¥ 1 ( angiotensin-converting
enzyme, ACE) 1EA'E&-MEXKEK RS (renin-

angiotensin system, RAS) %0 fREEET, 7E it
I R s 2Rk B 5 N R ) RE R % DT AH G 8T

ACE j@ it 4 1M A % 7K 2511 (angiotensin IT, AngI1)
A RS RS : Ang 15 Ang I 1 #4524k (Ang
Il type 1 receptor, ATIR) £5& /50, fil k%A1 -«B
(nuclear factor-xB, NF-xB) /2% 551k & H s
(mitogen-activated protein kinase, MAPK )15 51 %,
75 S R IR AL R -0 (tumor necrosis factor-a, TNF-
o). A Z-6 Cinterleukin-6, TL-6) ZE{E 45 KT
BTG MR, X —HLEAE ACE Tl
AL B IR & — P FE R 5% 5 K
FREHE IS HE R IE )N T, RO AR T 3R
W T A A R e Ak TR S 2 )5, IR
HBEERBERNE 3 KRELY) . LGH2KRIR
HFAFLEDNREE/N RNA (small RNA, sRNA), 12
FERVE ¥ BZL-sRNA-20 #2[5] Toll #5244 4 (Toll-



* 1338 «

F8 B 2026528 $57% B4 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 4

like recepotor 4, TLR4) J42fmEEtE ALINY, H Ak
FORYR R XHC-sRNA-h3 i@ it 4 1] ACE Z%f# Ang 1T
PR RN, D5 KRR HIT-sSRNA-m7 24
SRR A RS/ R 4EL03, $eoR 25K E
sRNA HA RIS IE 56T /).

HHER AN, ALLHJE T “ R #VR ~ Julk,
FRRRING I~ W i~ g UE” S50 UF &
s DL IR Atz RINEH WAL,
P AR SRR E R % . BEWEE T (Xuanfei
Baidu Formula, XFBD) HRA A Hiz ((HFEE))-
R 7 B KRG ((ERERE)., =2
W CONEREEY) . A BB (ORT RN
F7i) 5 AN EARGE A T sk R, A CHrid
TERIR IR ISIT T E) IR “=H=5" 2
—. HFEE 6g. AE 30g. BB BER 10g. |EH
15g. H 12 g JEAL20 . ThHiiEE 30 go B4
30g. MR 30 g BT 15 g A 15 g A
2I 15 g HH 10 g M. 1ERAPUEMREME T
5 W RIIE S5 PT 2 B0 e e 3 2 e DR 0 73 B LA O
JiA5 A5 04150, LA S ] A Pk 0 Bl . i
5 BT MR A 00, mi BRI 73R B XFBD REZEA#
FERIE R S1 |AHESIGHLURE AR, (H
HIE MR RS SR ACE ) sSRNA K H
JOREBEE FIALHI WA B B . A 7T 8 A XFBD
ff) SRNA SCFE, Jidk#E[n) ACE [JZhAEME sRNA; Fi|
FIHEZ ¥¥ (lipopolysaccharides, LPS) i#5 5] ALI 7)s
BB, R 70 H 2 Al ik #1) Ang 1T A2 i R i NF-
kB #]8E A o C(inhibitor of NF-kB o, IxBa) ik K&
POREF T RO FEIG AR ER], 2 sRNA Ja8I7
i 8 98 SE SR AR -

1 #R
1.1 “mESzE

A HEK293T JIRfiG B 4i il (45 CRL-3216) 1y
H3EE ATCC A"l AU N4 (human
pulmonary microvascular endothelial cells, HPMEC, it
5 ZQY105) W H Eilgh I EYRHE A IR A A .

SPF ZHEE Balb/C /N, 7 JHIWE, 1A & 18~
22 g, W HALE4BEN LIS B AR AR A,
AFEYFATIE S SCXK (50D 2021-0006. sh¥ia T
RHEEF B 25 K= i 0 SPF R BFREFAES
B 20~26 C, FHXERE 40%~70%, 12 h BHE
L. BRI A R R 2 K SLR s e B2
o (S TCM-LAEC2025001g1052).

1.2 #HE5RHF

B sRNA HIBREADRE (L) BRAF
Al FHEHER (IS 2033117) W HEEE Gibeo 2
Al N A M AE K Cendothelial cell growth
factor, ECGS, #t'5 CSP148). XU¢Jt H Mk %k
AR & (S 11402ES60) 6 [ ¥ A MER
£ (R RBERAR; MBFMmiE Gits 04-001-
1A) T H LLEF] Biological Industries A%]; Ang I
(#t5 HY-P1032). Angll (Jit5 HY-13948) I H 3%
MedChemExpress LLC /4 H] ; Lipofectamine® 2000
7 (5 11668030). Lipofectamine® RNAIMAX
WA (5 137781500 14 H 3£ E Thermo Fisher
Scientific A#]; A Ang INAA & (5 ml060570)
8 BB AR AR A IL-1p ELISA
R G5 MM-0181H1). A IL-6 ELISA X7 &
(#it5 MM-0049H1). A TNF-a ELISA 7% (it
5 MM-0122H1). /N IL-6 ELISA &7& (S
MM-0163M1)./) i IL-1B ELISA {7 & (It 5 MM-
0040M1). /Nl TNF-a ELISA 7 & (b5 MM-
0132M1). /Ml Ang 1T ELISA i & (b5 MM-
0207M1) ¥ H VLI EE Sl A BRA | JRAR &= -
1. (hematoxylin-eosin, HE) Yy £ 2& (L5 G1120).
SRR GES T161626) W E TR T 440}
B A PR A ] s LPS (k5 1.2637) #H& I (d18 -
1, #it'5 860490P) M H3E[H Sigma-Aldrich 2 F];
RICWF] (HL'5 T1462) W H L HFAREYIRHS
WARATR; XFBD B4 (5 TRT200302) 1
H R PZ5 A3 0, UHPLC L E 2055
PERLAS M R H  PRALE . BRAEAL R A
HHERR . SR, T, BAERETE . B
JER BRI ) S5 2 20 5053 A 5.491%1.0.845%10.504%
0.497%- 0.480%- 0.449%- 0.363%- 0.346%- 0.340%-
0.119%; psi-CHECK2.0-ACE Jfifi ($It'5 G0309446-
D MWHBHAY (280 BRBERAR; ACE #i
& CHt 5 24743-1-AP ) . 40 1 18] 6 B 2> 1 -1
(intercellular adhesion molecule-1, ICAM-1) F7i44 (#ik
5 10831-1-AP) W H sl =& AR AR A ]
AngII Hiifk (L5 bs-0587R) I [ AL 5 18 B AR A= 4
FARGIRAF; kBo Pk (b5 4812s). B-actin 1
& (5 49708) IHEE CST AF]; AR
& H (vascular endothelial-cadherin, VE-cadherin)
Pufk (5 se-52751) WH WS HiAEMHEAR (-
) ARAA .
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Fresco21 H B9.0:#H1- HERAcell150i ! CO, 48 iy
B4, 840-317500 %Y NanoDrop One 4366/ it
(% [E Thermo Fisher Scientific /A ); Centrifuge
5810R %Y Eppendorf 1E V& 214X (4% E Eppendorf 22
7] ); INFINITEF50 % TECAN R br1X (51 TECAN
Ad]); CFX96 7Y Bio-Rad SEi 5 &8 PCR X (FE[FH
Bio-Rad A7) ); A-195034-3F26 F H1 3k X 21T5561-
320 BB UG RS (Ll RBERIBI AR AFDD;
AT680 82524 (REEABAAF); BX41 Ik
B RS (HA Olympus A 7); Quantum GX2
A Micro-CT X (EEIA&IR/RERAF); ECLIPSE
TS2 % Nikon {8 & s (AL atiE =AM EH
FRZAF]); SQP #Y Sartorius HLF 44T K°F (AL 3%
ZFITR A A IR AT D; E400 2 Nikon %6 &
s (HA NIKON A#]); BC-5000VET %44 H 3
MARE AT GRYITERT AT,
2 7k
2.1 4R CTAB %$#2EX XFBD # sRNA

B 10 g XFBD Mi#7, 7K ZE 500 mL 242 40
min, & 30 min 530 K452 10 mL. A DEPC
JK¥EfR CTAB. PVP. Tris 2415 #14% CTAB Z4fi#
%, 1 pH 8.0 E A KU, MR CTAB A
XFBD H' sRNAU, &R iyl &gk, 4
BEBEIR G UTE T, TR T-80 CIRIE&H.
2.2 sRNA MFFIFALIE

B “2.17 TR0 sRNA 152 b 5 R BER
RIS B34 BR A 733547 RNA LT . K RNA 9K
FERISEHENE, Bl RNA WKFE . &, RINe {Hik %
brifEJ5, f#F Tllumina Novaseq 6000 Ul =P & #E4T
HAZAY) mRNA-seq Ml /7, BT 152014
5 SRNA KE4M A RPM 18, EBRULED A FI/NER,
KRR FES], 155] XFBD KiEH sSRNA F41.
2.3 #{[5) ACE B9 XFBD 3Ei& sRNA ik

BEELFEFEHEA AT 1 000 1) sSRNA, {#f] RNA
hybrid §#ii% 7] LLEE[A] ACE [f) sSRNA, %M /Ngs &
fit. (minimum free energy, MFE) M /N2 KHEF15 3
T 50 253047 )5 825250 50 IE .
2.4 YHRESCLE
241 MBI EAT

(1) Angl %S HPMEC 40 j)%;: HPMEC
U & 10%064- 17 « 1% ECGS. 1%% 55 & 11
ECM 5E&RidE, T 37 'C. 5% CO, Wik 746+

BLFE, AP RE=80%K, AT 0.05%REH LS
HEAT H AL AR 9% . HPMEC 4014 1.5X 105 4~/mL
FhBR, FRARMEE FEIA 3 80% A TAH AL YL sat:, iy
sRNA48h J&, 4T Angl (200 nmol/L) #J# 1 h.

(2) Angll if5 S 1f) HPMEC 41 ffd < v.: HPMEC
SHM L 1.5X 105 AN/mL B, 455480 M 25 B2 I8 ] 80%,
25F Ang 11 (1 umol/L) HI¥4 1 he

(3) LPS #%53) HPMEC 40 % SER AL . Bt
oA K HPMEC 4Hff, 5900 5 8 5 1 B 40 i 2
JEJ9 1.5X 105 A>/mL MR, p40 2 % 31 80%3t
TP AL Gesits, #5Y sSRNA24h J5, 45T LPS (2
pg/mL) R 12 ho
242 ALY

(1) HEK293T 41 fuf% 4u5:5:: HEK293T 41
& 10%064- 7% 1%5 555 2% 1) DMEM SikE 56
SRIRIE, T 37 C. 5%CO, B FRAE h 15 9%, M
Ji 25 =80%H, ] 0.25%RAFHH L 5 HE4T %
ARG TR . DO E K BIR) HEK293T 408, &0
FHEFLL 1.5X105 AN/mL Fib . 45 20 o 25 5 5k 5|
80%, #4 [ XF IR L psi-CHECK2.0-ACE it % ik # &
(1 pg/uL) M sRNA (20 nmol/L) J:#£ 4L % HEK293T
Y, i8N psi-CHECK2.0 41 psi-CHECK2.0-ACE
4. ACE-sRNA 4, ¥4 48 h. [FIFEME psi-
CHECK2.0-ACE 2. NC-sRNA 2. ACE-sRNA-1 4
5 MUT-ACE-sRNA-1 21 .ACE-sRNA-26 415 MUT-
ACE-sRNA-26 41, #5448 h.

(2) HPMEC 2% 4¥sis: HPMEC 4 LA
1.5X10° A~/mL FbR, 2% Bk E] 80%, iy
sRNA (20 nmol/L), Z3llic Ay ACE-sRNA 41, NC-
sRNA 4, #4424 h 5( 48 h.

243 ACE MPOGERMR S ERF LR HEGA
T > LTS UK 3 AR sSRNA #4945 HEK293T
HM T, $ MU S 2 A 9O B T, Al SRNA
X} ACE [P a4 .

2.44 qRT-PCR # ACE. IL-6. IL-15. TNF-u [
mRNA FiE % “2.4.2 (2)”7 TWUF kAL 24 h,
WCEELH, #0 ACE Y mRNA KiK. $#42.4.1(2)”
TR I b P 5 WSS, #rill IL-6\ IL-1B+ TNF-
o [ mRNA ik o $2 I S 15 B 4R B A A A
RNA Jf& % cDNA, 1T qRT-PCR 73#7. 5I¥%
SN 1, ¥ GAPDH {E RN ZEE, RH 2722 i}
SR AR SRR &

2.4.5 Western blotting fill Ang IT 1 IxBa 185 H
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Table 1 Primer sequences

A g LIEEIMTE (5°-3°) TSI T F (5°-3)
ACE A CTGGAGAAGCCGGCCGACGG CCCCCGACGCAGGGAGACGG
IL-6 A GGTACATCCTCGACGGCATCT GTGCCTCTTTGCTGCTTTCAC
IL-1B8 A CTCGCCAGTGAAATGATGGCT GTCGGAGATTCGTAGCTGGAT
TNF-a A CTGCCCCAATCCCTTTATT CCCAATTCTCTTTTTGAGCC
GAPDH A ATGATTCTACCCACGGCAAG CTGGAAGATGGTGATGGGTT
ATIR INER TTATGTAGCAGTGTAAGC AGGCAGATTGTATGATATG
ACE INER GCAGCCACTCTACCTGAACC GCGCCACCAAATCATAGATGTTG
IL-6 INER GAGGATACCACTCCCAACAGACC AAGTGCATCATCGTTGTTCATACA
IL-1B8 VR CACCTTCTTTTCCTTCATCTTTG GTCGTTGCTTGTCTCTCCTTGTA
TNF-a VR CCCTCACACTCAGATCATCTTCT GCTACGACGTGGGCTACAG
GAPDH /IR ATGATTCTACCCACGGCAAG CTGGAAGATGGTGATGGGTT

FKik F 240 (17 M 242 (2)7 TR ikt
RS, U AR 40 i, PBS Wik Ja , HUWEIECIE I RIPA
ZP AR, B OB B3 . SR BCA VRN E R
HWREE, DL SX EFEZR MRS 1 pg/ul, 100 C
& BB 10 min F5 AN B AFEME 10%+ 2k
FEORIREN-SE N I e A e FELUK, % % PVDF B8,
AN 5%l R0 T =W 2 h, 2Bl Ang 11,

IkBa. B-actin —#i, T 4 CHHLR; TBST Hifk
3, AP, ZEIWPEE 1h, ¥ PVDF R AR
T E 1 min, ] Amersham Image 600 # 1
A -

2.4.6 ELISA ¥l AngIl. IL-6. IL-1p. TNF-a 7K
o 4240 (17 R “2.4.2 (2)7 TR ikAbE
Joi» WCEEANMY BIE R, $%HR ELISA 370 & i B il
SE Ang I KF. % “2.4.1 (3)7 Al “2.42 (2)7 T
NG, WCEEAN IR 5T, 4% BLISA 7]
&R E IL-6. IL-18+ TNF-a /KF.

2.5 FhYsELE

2.5.1 flgigi% sRNA 114 ¥ 10 nmol sRNA
W 300 pL R GHE/K: FRE 10 mg EHET 1
mL B (CE-HEE 40 D, LREKRER
10 mg/mL; H 10 uL i85 T3 4, A sRNA
W, 78MIREE, T 90 C/KBHA N 15 min,
WA S, AHIE=RR.

252 M. RS ALL BRI E P
BALB/c /NREENL/ X HEA . BRRAH . RIEEH)
(10mg/kg) 4. XFBD (9.2 g/kg) 1912, NC-sRNA
(10nmol/R ) ZH. ACE-sRNA-1 (10 nmol/R ) ZHFN
ACE-sRNA-26 (10 nmol/ ) 2, 4l 6 H. /MR
IERRT ig RFEEF] . XFBDNC-sRNA . ACE-sRNA-
1. ACE-sRNA-26 s G CR/K FiALEE 3d. 56 3 R

i 6h )G, ip AR (150 mg/kg) KR, TIFF
FEBFZRR 1 om, 2> BHNRTERE, RAMETN
BAEFRTEN 4mg/mLLPS (2 uL/g), Z&V1H
HiHEE, BT 37 CHRMEMEASE TS, W 4 h HeBR
VR, ARG M AEFRES .

2.5.3 Micro-CT frill/NERIESHFEE A E
S LPS12h 5, BRI RN BT [BE, e
PAEIH R TR 0. RER#MSEH: |
JE 90 kV, HLI 180 pA, ZE[H #8578 um, Fi
BEGIT[E] 2 000 ms, AT 360° MIEHHE CabK
4.5 min). R SCHERITIEDSIFAT G EVE S Tl
SEARTHIARCN 0, 0 795 OIS AR A <5%, 1 47
5% <l SEAR T AR <<25%, 2 4 25%<Jilifiseas
M <50%, 3 45 50% <L MmN <75%, 4
g3 BHERSLAR A >75%, 5 93

254 BRI /NERE ESKCRILE, HL 20
uL A0 B TS MR N 1.5 mL JistE W, 114
H B MAH A 2> T SGHAT MU A CEAgiiE Hr kg
i A&

255 SCARENMIEHESE M (bronchoalveolar lavage
fluid, BALF) 18 (IR FE . FI4 . s 41 i
WRELAH M R BRI B S B, Bl
Fi i SOE T M 4530. ige PBS Ja, &E YN
FHNFEVRE Sk, 22 E LB E iR S187E
NFEBRR AR i, SR EHMIEIYL BALF, BSO8R
TEW, SR BCA A LG R BE . UIIE A 100 pL
PBS 5, 158 4 E 20 20 i 43 A ASCORE I 1 4
R, AR

2.5.6 HE e gURaEa e /Nt
ZAR R AR E . OIS, #1455 um P, B
17T HE Jeft, T R4E P EIERERIE, LTk
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JTE 20 AT R B ST 7
2.5.7 ORI/ R4 F VE-cadherin 1
ICAM-1 [)FRiE  /NRITHLAT 4%2 K IR
G, AN VE-cadherin A1 ICAM-1 —i,
4 CiIEEIR: PBS BEiRE, MARGEIRCH
PGS E 1h, 0 DAPI J9ii 4oz, T
HEEE F M, KA Image J A7 HTRH
PEEE FIRIA O
2.5.8 qRT-PCR failll /it 4l 234 ACE ATIR- IL-
6+ IL-1B. TNF-a ] mRNA Fi& BUNRATZ4H,
PR U R EUS. RNA FE4 % cDNA, it
4T qQRT-PCR 7347 S5 LE 1.
2.5.9 Western blotting /N FR L4+ ACE.
IkBo FEEHFRIE  BUNRIFZAHZ, i RIPA 2%
LR T UK EAI3, B ERIER. % “24.57
TR 79K ACE. IxBo [ &L,
2.5.10 ELISA fillifilygH Ang 1. IL-6. IL-1B.
TNF-a 7/K°F %88 ELISA 3R7706 U8 B PR /N B
Mm% Ang I, IL-1B+ IL-6. TNF-a 7K.
2.6 ZItFES

SCHS R UL X £ s KR, ¥ Graphpad 10.0 X
AT EEE S b, R TT 2508 (One-
Way ANOVA) T4k 22 21 [A] B H 1) 22 5
3 Z#R
3.1 ¥E[E ACE B9 sRNA H977%E K& I8 E

W e IR % 3R15 XFBD KB 50 46 sRNA 4y
W5 psi-CHECK2.0-ACE Jfiki L5 4L T HEK293T
difuSE, i 1-A Frox, 5 psi-CHECK2.0-ACE 4
ELE, XU JGE Bk EE AT I 26 2% sRNA
(ACE-sRNA-1. 2. 3. 4. 7. 8. 9. 10. 11. 12,
13, 14, 16+ 17. 18. 20, 21. 22. 23. 26. 29,
36+ 37, 42, 43. 50) WIEEINHEE SO RS
P57 K R BREHER EE (P<0.001). HE—25¥
26 %4 sRNA #:4.F HPMEC 40/, WK 1-B i
7, 5 NC-sRNA 4 %, 12 & sSRNA (ACE-sRNA-
1. 2. 8. 11. 12, 18, 21, 22. 23. 26. 36. 37)
B EFK ACE ) mRNA Fik (P<<0.05. 0.01.
0.001). #T Ang I #5'FH ACE iGMEIRIL 6K
W, R4 7% sRNA (ACE-sRNA-1. 2. 11. 22,
26+ 36+ 37) BEREPHIT Ang 1T A=l (P<<0.05. 0.01.
0.001, & 1-D), XEedf| Angl -SRI A Ang
11 #iA/) B (P<0.05. 0.01, 0.001, & 1-C. E),
HH ACE-sRNA-1. 26 MR & 2% (P<0.001). %

] ACE-sRNA-1. 26 it [m ACE | H ik &
AT PEBE BT Ang 1 [7] Ang 1T R #5140 .

3.2 sRNA #E[@ ACE 4] IxkBo BEARIERE
HPMEC 4BA85RE K N

ACE i1t Ang 1 #4608 Ang 1L, 0% ATIR
AR, EHHE & 7 IL-1B+ IL-6 Al TNF-a B
WK 2-A s, Ang I HIE HPMEC 405 ik %
¥ K7 mRNA FIAZKF 83 T+ 5 (P<<0.05. 0.01),
LKW Ang 11 BCIBEOE RIE(S 518 . W& 2-B. C
Fin, 15 Ang L HIBGRHE T, IkBa 8 R IBIKF 2
FETHE(P<0.001), &I 11 4L\ ACE 1] sSRNA
Al EH] kBa B EARIE (P<0.01. 0.001), H
H ACE-sRNA-1. 26 FUR & 2% (P<0.001), &
HAMH] ACE WEMERESBIIRIEM . HE—PIE
HAERAEE R, 24 ACE-sRNA-1. 26 5 ACE f45
HAL R AESAR, W ACE [N E R (P<
0.01, ¥ 2-D) . 1 & 2-E B, £ LPS 55 ) HPMEC
RIERAI, ACE-sRNA-1. 26 & &M 258 H 1
IL-6. IL-1B. TNF-a B (P<0.01), #F—HHIE
S ISR ) ACE 1) 98 A S5 B R 43T B
3.3 ACE-sRNA-1 #0126 2&#% LPS i S89/V\i ALI

S RZH b, AR 2 /) BRI v [ B 4 JE 1 S
FHRMIRE, IR BN YK &2 e,
Jili 20 205 FE VR4 B 25 TH R (P<<0.001, & 3-A); XX
5 /R 98 P B bR 2 B v 5, ISR, i ] X
WRFLL, MAES P BT m (P<0.001,
3-B). ACE-sRNA-1 fll ACE-sRNA-26 Kb 545
NC-sRNA 2H 1 25 05038 b 3R oq B 4547 - i A [ B 1 J2
CEAR, i v 25 P R B 46 /N« Tl SO R i T
AL AP L (P<<0.05). SHRIALEE, Rt
HRIZHA XFBD 2H /) BT 2H 2H958 B4 405 I 2 o6
(P<<0.05.0.01.0.001). 5 NC-sRNA £ Lt#:, ACE-
sRNA-1 Z1f1 ACE-sRNA-26 4 JiliZH 23953 1F5)
F K (P<<0.001), ACE-sRNA-26 #1515
BE K (P<0.05).

WK 3-C. D iR, SxiRdlbbds, AL N
RANE M A0 E TR A AR AR BALF R
FIWREE. Agifingh. hEhignidi. weEgmEies
FZFHE (P<0.001); SHAIZH LRSS, RICE A L4LA
XFBD ZH /N340 & I A 20 i H .m0 i BORn
BALF H 4. b s, hman s
FBE% (P<<0.05. 0.01. 0.001), KL F|4 BALF
AR R B E BRI (P<<0.001); 5 NC-sRNA



##p <0.001

FER T Ang 11 7K

Jatk
#pP<0.01

M

3

3)

"P<0.001; B-sRNA % HPMEC 4liffi*h ACE
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##Pp<0.001 .,
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**P<0.001 vs psi-CHECK2.0-ACE group; B-inhibition
**P < 0.001 vs NC-sRNA group; C—E-Ang II level in culture medium and
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#p<0.01
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SRNA #%
#p<0.05

15
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P<0.001; C~E-
HLLEL
*P<0.01
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protein expression after co-incubation of SRNA-transfected HPMEC cells with Ang I, *P < 0.01 vs NC-sRNA group, *P < 0.05

vs NC-sRNA + Ang I group.

Hhk

5 NC-sRNA+Ang I

P<<0.01

%

1 #B[5 ACE #9 sRN
Fig. 1 Screening and validation of sSRNAs targeting ACE (Xt s, n

"P<<0.05
P<0.01,

-SRNA 41Eb%s:
A E

NC-sRNA

NC
fluorescent reporter gene assay targeting ACE using sSRNAs derived from XFBD

5
5

)

A-XFBD KR sRNAs #11] ACE X6 A LR ZE R, 5 psi-CHECK2.0-ACE 40 L%

rate of ACE expression in HPMEC cells by sSRNA, *P < 0.05

A-results of dual

T REARIE,

ELSENILEHIERS
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k) . :&20 ok :&20 Angl - + + + 4+ + 4+ + +
K o ® ® SRNA NC NC 18 8 21 22 23 36 12
® 715 715
z E z
% 1 5(1)(5) 2(1)2 B0 | - - - - 4.0>10°
st RE ol B
T Ang 1T X Ang 11 YR Ang IT B-actin m .“ 42X 10¢
C
Hkk
- 2.0 Angl - + + + + + +
£ s SRNA NC NC 1 2 11 26 37
S L
2 s e e - - -
-

0
oD bh bh bh &) Bh Bh &b &p )
i< <22 2222222 B-actinm 42X10%
+ + + + 4+ + + + + + +
W W —~ NN 0 O A& — A O >
$2393532433%
<
c8iizzz2%22%¢%
1 m 1 1 1 T T [SaEsa) T 1
E2888E683C88
< < < < << < <
MFE .
D ACE-sRNA-1: -42.8 keal/mol psi-CKECK2.0-ACE
ACE-sRNA-26:-38.4 keal/mol = NC-sRNA
ACE-sRNA-1 MUT AAGGGCUACAUGA UGCGCGCAC UA CUAGUACCU ok - ACE'SRNA'I
G A = ACE-sRNA-26
ACE-sRNA-1 3 UC GUCU UAGGA UUGGCGACC UG CUGUUACCY 5" 34 § ol s
I THE TEEEE e e Tr [eTTeEIT &
ACE 5 AG CAGA AUCCU GGCUGCUGG AC GGCAGUGGA 37 Wé@ 6
A C G CCUCACAUUUCC L G *%4
L
X 2
ACE-sRNA-26 MUT AGGGAAGUAA AGUGUCCAAU  CGGCL UGAUAA I@E O
AG A Cl AA e
SO 111 1 L VR W Mo
ACE-sRNA-26  §° GCECCUGU  GCCCAAG CA  GAC GCGG 3
A UG Cl COAC A
E PEEY
25- 30 - 304 ##L
o 20 = =
é = 20 é 20
E 154 i g _
] R
o 104 = 3
. — 10 E 10
= |
5 =
0 0- 0

X
A
NC-sRNA
ACE-sRNA-1
ACE-sRNA-26
X
e
NC-sRNA
ACE-sRNA-1
ACE-sRNA-26
X T
it
NC-sRNA
ACE-sRNA-1
ACE-sRNA-26

A-Ang 11 {2 HPMEC 40ff i RIER T IL-18+ IL-6+ TNF-a [f] mRNA ik, 5xALH: "P<0.05 "P<0.01: B, C-12 % sRNA %I HPMEC
AN kBo B (I RIERAMHIMEA, 5 NC-sRNA 4L ""P<<0.001, 5 NC-sRNA+Ang I LHE: #P<0.01 *#P<0.001; D-ACE-sRNA-
1. 26 FP A SARNL 15 K X5 6 3 BT 5 B X R SRl B 2 11 15 A8 71 ACE-sRNA-1. 26 ¥ ACE ff570, 15 psi-CHECK2.0-ACE #H bk
*P<0.01; E-ACE-sRNA-1. 26 #iffi] LPS %5 HPMEC 4 % iE R T IL-6+ IL-1B+ TNF-a FIRH, SxFRRALLLE: “*P<<0.001, 5 NC-sRNA
AL #P<<0.01.

A-Ang 11 promotes mRNA expressions of inflammatory factors IL-18, IL-6 and TNF-o in HPMEC cells, "P < 0.05 **P < 0.01 vs control group; B, C-
inhibitory effect of 12 SRNAs on IxBa protein expression in HPMEC cells, ***P < 0.001 vs NC-sRNA group, P < 0.01 ##P < 0.001 vs NC-sRNA +
Ang I group; D-ACE-sRNA-1 and 26 sequence mutation sites and dual luciferase reporter gene system detection of wild-type and mutant ACE-sRNA-1
and 26 targeting ACE, **P < 0.01 vs psi-CHECK2.0-ACE group; E-ACE-sRNA-1 and 26 inhibits release of inflammatory factors IL-6 IL-1p, and TNF-a
in LPS-induced HPMEC cells, ***P < 0.001 vs control group, P < 0.01 vs NC-sRNA group.

2 sRNA #[E#l#] ACE JEM43I TiF IkBa BERKEREFEUNFME (X+s,n=3)
Fig.2 Effect of SRNA on changes in ACE downstream IkBa protein and inflammatory factors through inhibition of ACE
activity (Xt s,n=3)



- 1344 « F8 B 2026528 $57% B4 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 4
A
X 7 AR A XFBD 4 i aaa
e , $. o\ g ok g |
e ik Y o s & 3 -
8 ¢ '\ - \ 8 L o B
»' & \ X A - R
L % s & — P 5 R 5 {ﬁ%
]
NC-sRNA ACE—SRNA—‘1 ACE-sRNA-26 _%E 14
=9 o L MRRRN .
7 R ¥ X : & = K] DR
oy SAT of ol AT IR RREILEE S 2
4 S r %
Z 8 s
B st i R <2
o & u 2.59
k A

***riﬂ—‘

AR VRS

TR
SEEEZ Y
2R%EZ
4 S %4
Z E)JLI'J
< QO
C <
~ Hit  AAA TJ AL i AAA i YV
T_]lO koo AAa <—6*** 4 Ad %20*** IYVY T_]S . HHH €3 AAA "ég*** 1 AA
<._8 I_‘-i 024 . 3 &n 1.5 54*** # AAA <.—2*** . <'_6 . AA
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ﬁ OwE ﬁ Owé qﬁL Oc{ié i C)f{!E 7 L')qié o Or{ﬁé
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A-S /N RITHSUREAR L (X1000 RFBHEITSr (n=3), Hidkdamii i, MmamIpmAs . i g DA v BE it B2 5 3 g B0
fir: B-# 2/ RIBARRI B FP 5 (n=3); C-#%4/NRAMNE L iR h R4S (n=6): D-%4/NR BALF SR AR
B g, hEERANRECR AT AL (n=6); SXALLE: TP<0.05 TP<0.01 “P<0.001; SHAALLE: P<0.05 #P<0.01
#P<0.001; 5 NC-sRNA 44 “P<0.05 **P<0.01 ***P<0.001, E4. 5.

A-pathological changes (x 100) and pathological scores (n = 3) of lung tissues of mice in each group, arrows indicate inflammatory changes in lungs,
alveolar septal changes, bleeding points, as well as pathological alterations and affected areas of alveolar walls; B-pulmonary imaging detection and
imaging score of mice in each group (n = 3); C-number of white blood cells and neutrophils in peripheral blood of mice in each group (n = 6); D-total
protein concentration, white blood cell count, neutrophil count and lymphocyte numbers in BALF of mice in each group (n = 6); "P <0.05 P <0.01
***P <0.001 vs control group; *P<0.05 #P<0.01 ##P<0.001 vs model group; *P<0.05 **P<0.01 ***P<0.001 vs NC-sRNA group, same as
Figs. 4, 5.

3 ACE-sRNA-1 7026 &% LPS i5SH/NR ALI (X £5)
Fig.3 ACE-sRNA-1 and 26 alleviated LPS-induced ALI in mice (X £ s)

L%, ACE-sRNA-1 411 ACE-sRNA-26 417N
AR M A TRk g AU BALF SR H
WRE. Adf%. ki gm s, AR A
A% (P<<0.01. 0.001),

WK 4 foR, SRR, IR /N 2

(P<<0.001); HEEMALLE, RIEEFILHFM XFBD
2H /N FR i ZH 2R VE-cadherin R GIRE B E T (P<
0.01. 0.001), ICAM-1 KMuEJE R ERFMK (P<
0.001); 5 NC-sRNA #ZiLt%:, ACE-sRNA-1 ZHA1
ACE-sRNA-26 4/ iliZH 41 VE-cadherin ¢ ¢ 35

RN B ibrEY) VE-cadherin 7¢ Y6 9 i 35 (4K WEAE (P<0.001), ICAM-1 %650 B 5 2 A
(P<<0.01), RIEFREY ICAM-1 %Yo B E = (P<<0.001).LL 455 %8 ACE-sRNA-1.26 %} ALI
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4 ACE-sRNA-1 #0126 Xt LPS i55H#) ALI/NRATA R R REFRFHIFIIE (X200, X+s,n=3)
Fig. 4 Effects of ACE-sRNA-1 and 26 on pulmonary endothelial inflammatory damage in LPS-induced ALI mice
(x200; X£ts,n=3)

/INBRITTZH ZR P R 453497 % 9 0 Je S B A e AR
3.4 ACE-sRNA-1 #0126 ¥ LPS i5S8) ALI /MR
ffi¢H40 ACE-Ang II-ATIR (@& K T i IkBo. ZEE
EF RIS

WK 5-A~C flior, SR LT, BRI/
U423 ACE mRNA Ki& . [ Ang 1T 7K1 &
FTHE (P<0.05. 0.001), filiZl4! ACE EHHAEIE
M ATIR mRNA KiE/KFHAEHELEEEE R, &
B ACE-Ang II-AT IR 3@ BB I0E . SREBYA LA,
R FIZH A XFBD /MR ACE AR
75+ ATIR mRNA F£ik. [MLiE Ang IT /KT 8 3 PR
(P<0.05. 0.01), RIEEHMHNRIMHLY ACE

mRNA Fik /K2 P (P<<0.05), XFBD 4/
BT Z3H ACE mRNA FRiA 7K P FEARIE TG B 3% P
Z 5, R W] XFBD R 24| LPS #5511 ACE-
Ang II-ATIR 82 ) 7 5 05 - 5 NC-sRNA AL
¥, ACE-sRNA-1 H/NAZIH ACE mRNA &
1A M3 Ang 11K filig12d ATIR mRNA FiEK
F B % (P<<0.05. 0.01), ACE-sRNA-26 #41/)
BT ACE mRNA K E RIS IMLiE Ang 11 7K
P filiZHZ ATIR mRNA FRIEKFEEFL (P<
0.05. 0.01).

WEE 5-D s, Sxtigea b, R/ iUt
HIH kBa & HFRIAK-EEFE (P<0.01), 2
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A-BH/NRITHZ ACEMRNA (n=6) KEAKIE (n=3); B-FA/PRUMIE Angll KT (n=6); C-HA/NEATHL ATIR mRNA L3k (n=
6); D-&AH/DRIMALR kBa BARE (n=3); E-Z4L/)RIHHIH RIEE T mRNA F£ik (n=6); F-& 4L/ RIMLE T RAEH T K (h=6).
A-expressions of ACE mRNA (n = 6) and protein (n = 3) in lung tissues of mice in each group; B-Ang II level in serum of mice in each group (n = 6); C-
expression of AT/R mRNA in lung tissue of mice in each group (n = 6); D-expression of IkBa protein in lung tissue of mice in each group (n = 3); E-
mRNA expressions of inflammatory factors in lung tissues of mice in each group (n = 6); F-inflammatory cytokine levels in serum of mice in each group
(n=6).

5 ACE-sRNA-1 #0126 X} LPS {50 ALIL /MR Fh2E4 ACE-Ang II-ATIR @& K IxBo E B FMAERE FRIAHENT

(X£59)
Fig. 5 Effects of ACE-sRNA-1 and 26 on expressions of ACE-Ang II-AT1R pathway and IkBa protein and inflammatory
factors in lung tissues of LPS-induced ALI mice (X £S)
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ACE TE Ui P R 4 i 2 1 = 2208, e i
1k Ang 11 A 1, 0% ATIR, 2 NF-«B i@ # &1k,
BEM R IL-61 TNF-o Z5(2 6 KPR TR S
P45 5 90 s B IR B A CS-290, AT F K I Ang
II #¥% HPMEC 4ifi)5, #RAEHAT IL-6. IL-1B.
TNF-o KV 83 75, {H XFBD ki sRNA /& 756
I ACE R EIFIRAMIER MANERE. A TR

7L sSRNA i ACE fASHErE, 4o XFBD Hififik
HEE ] ACE 7 sSRNA, 8IS X6 Bk & 3 R
ST 26 KRG RN sRNA, Hrb 12 %
A HPMEC 4 ACE Rk, k4R Angl
B2 51 Ang 11 KPP, ASHE Fi 25 R [RIAHIE
S Ang 1 i3 HPMEC 4}l f5 Ang I ik i,
W7 % sRNA 40| Ang 1 1] Ang I #4k, DA
ACE-sRNA-1 1 ACE-sRNA-26 R B8 4 &% -RAS
Z4iH Angll 5 ATIR 454, 0% NF-xB. Janus 3
% 2 (Januskinase 2, JAK2) /5545 550N
[X]¥ (signal transducer and activator of transcription,
STATs) H MAPK %53 B e 1 IL-6. TNF-o 55 R E
DR 7 R 03031 A BT 9 45 SR AIE S Ang 1T il ¥
HPMEC 40 J5 4 E K F IL-6+ IL-1B. TNF-a 7KF
FFiE . ACE-sRNA-1 126 fE40I#] Ang IVATIR Rl
IkBa HEHFRIL . 5CHRIRIEI2AELL, RASH 5L
ACE 5 sRNA M45&40 58, sRNA #8\ ACE fEH]
WK, UESLHARRME. K ACE-sRNA-1 il ACE-
SRNA-26 7E40 )2 38 i XCE AL RAEER-: —
THI7E 5% 5% Ja PR ] ACE ik, 5 —J7
W A TEPE, R Ang & R, 4] NF-«B
R AEOE, B IL-6. IL-1B. TNF-a /KF-.
WFFBoR, HiEE ) Rgl-exomiR-7972 AEMLHE
M G B HHEAZ4K 161 (G protein-coupled receptor
161, GPRI61) Z:F K3 LPS 75 TR/ ALIP?Y,
7 sSRNA JR97 ALL 4L 7 HNRSCRE. (A A S
BRIRIE, @k ACE RIAET-T ACE #HM5 ALY
ARDS 1) 5 EHEFITR S AHOC; 8 iy A B LR <75
S ACE FEBFR /N ALL A o, iyl b Rz 55 F
LA PRI B RO, D REAS B G5 B, 1R
U 1 ALL /NI A Ang 1T 7KF
FFiRr, ACE K35 JE L 4UR 2K o Ang TT /K F 85. 3%
DS, {2 XFBD H#L[a] ACE (1) sSRNA J& 75 7] LA
18I /NER ALL M it — 5k . SCERIRIE, LPS 5
S ALL /) FRUITZH 23 2 Sty (R B 38 5. % 1448
60 92 I s HS L B 7T B B A 0 R 36, ]
PR BALF H 20 55 58 P40 i b i i - i BT, {2
F T IL-6IL-1B- TNF-o. LL S &b R 1 s A0,
it 2 2R S L ORH PN B2 g B i 7 S5 I R 81, AT A
ZiREIN, 16 LPS 3/ ALL B8 b [H] R H
W EARBIS, i ACE-sRNA-1 1 ACE-sRNA-26 J&
P 5 2 £ 97%508 , ACE-sRNA-1 I ACE-sRNA-26
RENS S MR 25 M 40007, IR0 () R 38 JEE AN 6 VIR
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W W N R BRI, K E VE-cadherin RIAIFE
I ICAM-1 ik Bifl; FRIKRGE RAEK T, FfigH
A MM A IL-6 IL-1By TNF-o KPR %5 ZZfR{E
2 A0 M DR 5 5| B R Bt e % 2k, BALF K A0 ofi
FF T 4 R R 4 e Sk L

L SR E PS40 —3, LPS 3 T ACE-Ang
II-ATIR f, BE/NRFAHLH ACE. ATIR 1)
mRNA & ACE EAKIE L, MiE Ang 11 KT+
& FEFEBEE IkBo AR 2R NF-«B 8 380, 1 ACE-
sSRNA-1 Fll ACE-sRNA-26 T-¥i)5 LA_EFabribslis
B, ZERRINIX 2 Fh SRNA B HH] ACE %k &
W1, BHBT Ang II-AT1R-NF-kB 15 5@, &%
fift < JORE-PN R 351455 7 BHEIG IR o AW E M AFAE — 38
JABR, WARAEH ACE 5 ML bR I B K sh s
B — PR R R, R E 2 E AN
B FHZHOR 36 IE sRNA A2 75 A W 5] alds sk v

22 b, AWK XFBD K5 ACE-sRNA-
1/26 LA $0H] ACE ik K AMEAiE IR LPS
P30 ALL HALHI eSS Ang II-AT1R-1kBa 15 5
EEASC, N ZRIE sSRNA 1697 ALT #2458 AL
PRAFIIETT SRS o
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