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HE: BHE UK R IR 28 (LPS) 5 S 1Ml _b iz 40 g T LR I SR A8 I 1 o (TNF-a) A0 2R (TL) -6 ik
WA FALE . ik ZWFSE T 2020 4F 1—7 3 588, SR FH LPS 75 5 i 60 - B2 4, 440 2 ek Pl o 47 At R A8 g s3I
F 0B o R X B2 BT (LPS AR P 24 h) (SZEG AL (FH LPS A [ 7742 (R oK B2 AR 3 24 h) L anti-miR-NC 21 (6 L3/ RNA
B0t HEUR 45 LPS AR B ) L anti-miR-223 £ (46 YL i3/ RNA-223 446l 551 5 £ 5 LPS AR B ) 52050 3+miR-NC 4 (54 e /N RNA ]
PR IS HEAT LPS 1 15 /L B>k 2 AL TE) 5256 3+miR-223 21 (& e i/ RNA-223 B0 3h 7 5 54T LPS 1 15 pe/L B >k K 2 4k
) o 3 20 A AS I 40 it T 5 B B BN 7k (Western blotting ) 76 I 6 5 S i 149 e < 28 1 T 3 (cl-caspase3 ) Fik o BEEX 5%
W2 B0 5 LIS A) KG 40 A 1 ¥ TNF-o0 A IL-6 B ik o SEHT 28 622 1k PCR (RT-gPCR) A I miR-223 (/) RNA-223) ik .
GER SR R, AL Al R A TR (25.81+1.82) %  cl-caspase3(0.81+0.06) Al miR-223 ¢34 (0.17+0.02) 41 |
T W TNF-0(793.92234.49 ) ng/L FI TL-6 5 1 (412.04+23.94 ) ng/LFH 55 (P <0.05) o SHERIL A, SCBG 20 i b Je A g 7%
(22.07+1.69)% . cl-caspase3 (0.68+0.05) Fl miR-223 2 1k (0.28+0.03) . 41 Jifd | 3 ¥ ' TNF-« (478.38+25.85) ng/L il IL-6 75 &
(202.95+15.55) ng/L [ (P<0.05) . 5 anti-miR-NC 41 FL %% , anti-miR-223 44l {0 1 Bz 40 i 8 7= 2 (10.12+1.13) % . cl-caspase3
(0.27+0.03) Fl miR-223 3% 3% (1.69+0.08) . 411 Jfd |- 1% ¥ HF TNF-a (403.48+29.94 ) ng/L F1 IL-6 &5 H (166.35+15.61) ng/L [&AIK (P<
0.05), 595 3+miR-NC 41 Fb 3%, 9250 3+miR-223 A1 fifivfl_ 2 A JH -8 (24.03+1.64) % . cl-caspase3(0.75+0.06 ) Fl miR-223
1K (4.6720.22) ATHE b 35 TNF-«(726.18+33.57) ng/L I TL-6 7 1 (385.07+22.15 ) ng/L 7+ 5 (P<0.05) . £5iE Bk KA Xf
LPS ISl T i A0 HAT B b B0 2 AT IR T VE A, JLALHI T BE S A miR-223 F3545 6.

KEW: POKRE; MUNRNA-223; i L4, MIEMT  RAERN; 2R
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Abstract: Objective To investigate the effect and molecular mechanism of amikacin on the apoptosis, tumor necrosis factor alpha
(TNF-a) and interleukin 6 (IL-6) expression of lipopolysaccharide (LPS)-induced alveolar epithelial cells. Methods The experiment
was completed from January to July 2020, LPS was used to induce alveolar epithelial cells to construct an acute lung injury cell model.
Alveolar epithelial cells were assigned into control group, model group (treated with LPS for 24-hour), experimental group (treated with
LPS and different doses of amikacin for 24-hour), and anti-miR-NC group (transfected with microRNA negative control followed by LPS
treatment), anti-miR-223 group (transfected with microRNA-223 inhibitor and then performed LPS treatment), experiment 3+miR-NC
group (transfected with microRNA-223 inhibitor) LPS and 15 pg/L. amikacin treatment after microRNA negative control), experiment 3+
miR-223 group (LPS and 15 pg/l. amikacin treatment after microRNA-223 agonist transfection). Flow cytometry detected apoptosis;
Western blotting detected cl-caspase 3 expression. Enzyme-linked immunosorbent assay (ELISA) kit detected the contents of TNF-a
and IL-6 in cell supernatants. Real-time quantitative PCR (RT-qPCR) detected miR-223 expression.Results Compared with the con-
trol group, the apoptosis rate of alveolar epithelial cells in the model group was (25.81+1.82)%, the expression of cl-caspase3 (0.81+
0.06) and miR-223 (0.17£0.02), TNF-« in cell supernatant (793.92+34.49) ng/L. and 1L-6 content (412.04+23.94) ng/L. increased, and
the difference between groups was statistically significant (P<0.05). Compared with the model group, the apoptosis rate of alveolar epi-
thelial cells in the experimental group (22.07+1.69)%, the expression of cl-caspase 3 (0.68+0.05) and miR-223 (0.28+0.03), the con-
tents of TNF-« (478.38+25.85) ng/L and IL-6 (202.95+15.55) ng/L in the cell supernatant were decreased, and the difference between
groups was statistically significant (P<0.05). Compared with the anti-miR-NC group, the apoptosis rate of alveolar epithelial cells in the
anti-miR-223 group was (10.12+1.13)%, the expression of cl-caspase 3 (0.27+0.03) and miR-223 (1.69+0.08), The contents of TNF-a
(403.48+29.94) ng/L. and 11.-6 (166.35+15.61) ng/L in the cell supernatant decreased, and the difference between groups was statistical-
ly significant (P<0.05). Compared with experiment 3+miR-NC group, the apoptosis rate of alveolar epithelial cells in experiment 3+
miR-223 group was (24.03+1.64)% , the expression of cl-caspase 3 (0.75+0.06) and miR-223 (4.67+0.22), The contents of TNF-a
(726.18+33.57) ng/L. and 1L-6 (385.07+22.15) ng/L in the cells supernatant were increased, and the difference between the groups was

statistically significant (P<0.05).Conclusions Amikacin has obvious anti-inflammatory and anti-apoptotic effects on LPS-induced al-

veolar epithelial cells, and its mechanism may be related to the inhibition of miR-223 expression.

Key words: Amikacin; miR-223; Alveolar epithelial cells;
2 PEMti$51473 (acute lung injury, ALD) 2 —F 5 WL
PR i B8 9 , 29 3 M 2 AR /> U A AR 3 </
L3 FE AN S R S il 3 S AE | R 8 e il
WL 7 , e T BN A R AR g0y PR R
B — R TR AR e A X, ol ol
LB B, B T 200 T 200 i B e v, X 22 [T AT
TR T 2R I 24 <0 2000 4 R R R 2 B B Y
PR o SCERPORL R | )oK R B 0 Sk 76l g
VIR T RT A A00 6 A Rk P 24505 R 1) O B hE RS R
B, %Ak X SR A PRl 2 5 A T7 R0 %L Ak,
BRI oK B2 A0 Sk 60 ot % 25 T s w8 4000 A i % e
A1 PR TR R 5 | R g i R 20 e i e kg, BTk R
B2 X AR 5 A A B PR AP VR T R AT i
Z2 5 (LPS) J2& 55 == [V T 240 Jfd A1 5 o 22 2 i 8 4
SHH o PTG LA G 92 A0 SR i A 03 0 8
WP IA T, Z SHUERAE N . H AT, LPS 55 (4 il
bR A E B2 T At PRI BT T
AAFE I R BK R B LPS 55 B it | Bz 40
JELUR T S S Y5 I, ) A6 PR AR AT R 43 T HIL
i, LA R BTk R AE ALL AP 0 137 PR A S AR
1 #MR57E%®
1.1 SREMA KEME B4  Ham's F-12K
B IR WO T D o B8 A A R A BRI | 5 R 20

Apoptosis;  Inflammatory response;  Acute lung injury

WA 35 [ Sigma 23 A ; BOK R B (BRI A O RHE A
PFR/N ], CAS 5 37517-28-5, 4li i >98% ) ; miR-223 f&
Y (mimics ) K HXF B (miR-NC) \ miR-223 1) i 4
(anti-miR-223) & H X B8 (anti-miR-NC) fi L4 T
Oy A B AR 5 BREIBE B 1 - S R 2 O /LK T e
(Annexin V-FITC/PL) 2 it i 746 1250 & L e it
TE LA 7 PR T PR AT 4 R I . s bk TP R (Bicin-
choninic acid, BCA) | Trizol 357 & W)+ I 7 28 -
KON F] 5 B R S0 10 e K 25 1 3 (cl-caspase3) 41T
R K U 3 AR (pro-caspase3) HLAA . H I -
3-WE R I U (GAPDH) HTiA | 1L 2E 4T 4 1eG BT
TL@&T@*E/AEI 5 j( ﬁ%@ﬂ:%% ot(tumor ne-
crosis factor o, TNF-a) . [ 40}/ % 6 (interleukin 6,
T1-6 ) BEFIEK G 28 W BFHR B8 (ELISA) 3850 &0 T V4R
AR, PrimeSecript RT X7 & .SYBR Green Master
Mix W4T Fi% Takara 2> 7l o

1.2 AREEFMELIHAE 5T 20204 1—7 H
56 R, K BRI 1 B2 40 R ) Ham's F-12K 35 57 W
(RN 10% B 45 103 1% 75 85 5 2 APT) T 7% 95%
255 5% A ALRRIY 37 CE IR AN FRAE P B R
B B0 A K R i 4 B R AT 2 86, S50 44l
T X R ORPEAR ) BRI (15 mg/L 9 LPS Zb3E
AN 24 h) SEEZH (INA 15 mg/L Y LPS+ A [R] #k J
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BB K S R AL TR AR 24 b, SEHG 1 40 SEE6 2 41 I
SYBTAK A AR 5 pg/L 10 pe/L 15 we/L) |
anti-miR-NC 21 (7% 443/ RN A BIPEXT RS T 15 mg/
LAY LPS AL FEAN IS 24 h) L anti-miR-223 21 (5% Je i3/
RNA-223 #1111 55 J5 F 15 mg/L A9 LPS &b F 41 iy 24
h) SEBG 3+miR-NC 41 (CF% 44N RNA BIPEX) IR S i
715 mg/L i) LPS F1 15 pg/L BUBI K R AL BR ) | 5256
3+miR-223 41 (%% YL 13 /N RNA-223 3 5h 3 J5 YEAT 15
mg/L 1Y) LPS A1 15 pwg/LABTKF SLALER)
1.3 mAAEARGNMEA T LM bR 2
Jid, R PBS YR VB AIME 2 K o I Ix&5 5 2% i i #
R B R X102 THIY PR A B . B 100 w41
JH AR, i R0 R T ARSI ) A R A B An-
nexin V-FITC I P, % {#CMEE 15 min, £MI1400 L
I IS5 5 2 0P TR AT I A T A A
1.4 Western blotting # | cl-caspase3. pro-cas-
pase3 FRik R E A I EEH0E A B0 S e il
TE B 22 v oy 15 SR, BCA I T AR 1 E 1
B30 g B FRE S UEAT T e S R ) 2R TN 4 O
I8 I HELUK 0 S 1Y) 40 M B T R B A IR AT 4E R
o 5% WiNEFL 4 “CH PRI R, SR I5 20 il S 76 R 1
—P PR T 2 he GAPDH 1Ry PR 8, 34
5 70 b2 e IR HEA T 8 €5, QuantityOne B/ 23 BT
H By H R IBIKF o
1.5 ELISAXFI &4 M4 _EiE & TNF-0.IL-6
K RS A M TR BT, DMEM K5 92
Bo il bR i i . 2 08 ELISA 12450 &1 B oA I 40 it
T TNF-o JL-6 55 H
1.6 RT-qPCR &l miR-223 &ix  Trizol ¥ 2 B
MG RNA , S 70606 EE T E RNAWREE o F
PrimeScript RT &5 & & 4% 54 DNA, -20 “CfR
174 M. FHSYBR Green Master Mix & 7|17 ¢P-
CRKGI , 27940 miR-223 [ 235K -

miR-223: IE [1] 5% 5 -AGCTGGTGTTGTGAAT-
CAGGCCG-3" , & In 51 ¥ 5'-TGGTGTCGTG-
GAGTCG-3' . U6: ik 5|45’ -CTCGCTTCGGCAG-

CACATATACT-3" , X [ 5] ¥ 5'-ACGCTTCAC-
GAATTTGCGTGTC-3'

1.7 SitZEFHE R SPSS 18.0 A #4745 H 0>
Br, BRI E 3 TATSEE, AR 3K B DU x + 5
Fon o R KR EAG P AL ) 24 5% R N &R 7
225 B VAL Z 4 R 22 5, i — 20 W 4 ) bR
SNK-¢ £ 5 . P<0.05 M2 5 A G055 L.

2 #R

2.1 FIkFE3LPSIERME EREEMABTAR
1 [ 64 E iy i i O v <O
cl-caspase3 & 1R iEHI N, pro-caspase3 & [1 R 5
% SR A, SEU0 ALl L R A T cl-
caspase3 £ [ ik [# K, pro-caspase3 5 £ ik T+ =
(P<0.05). WLEI1,%1.

R PORA B XTNE MR L K AR TR R + s

415 WERE WHTH/%  cl-caspase3  pro-caspase3
X R ZH 3 8.03+0.98  0.20+0.02 0.78+0.06
HER 4] 3 25.81+1.82" 0.81£0.06"  0.17+0.02"
S 14 3 22.0741.69% 0.68+0.05%  0.28+0.03%
S 24 3 18.34x1.35% 0.56+0.04%  0.43x0.04%
SR 34 3 13.93x1.16% 0.35:0.03%  0.56x0.05%
F{4 210.84 303.25 185.65

PIH <0.001 <0.001 <0.001

1 : cl-caspase3 by e U5 2L fift 119 2 e X 44 fif§ -3, pro-caspase3 2
B R A Tit-3 T i
D5 % LA L, P<0.05. @ S5HIRLIAALL, P<0.05.

2.2 PUkFE2E3FLPSERME_E KR4 F TNF-o.
IL-6 RIERIEM S5 IALH ods, BRI 4H il b Rz
AN R BT P TNF-o  TL-6 75 i 35 T 5 S5
RUZH P, S 20 At b Bz A M 8% 37 W 7% H TN -
o JL-6 7 i ERER (P<0.05) . WK 2,

2.3 FyK -+ 23t LPS 1€ A it il £ K 48 Bt &F miR-
223 RIEWIEM 5 XA 1.00+0.06 FLEE, BRI

Filti ¥ b 57 40 P miR-223 335 B & TFE (P <0.05) ;
SRR 2 5.35+0.14 Mo ds , 5256 2H Al v | Rz 4 g
miR-223 15 (S5 1 241 4.26+0.14, 52K 2 24 3.54+

X AL A Fhr 1 LRl SRe3d
L o " o 4 5 6 7 8
10’1g wl!- 7 m'}E - m’}E ""3 3
R _ | 3 _ |1 g — | _ | 1
o] 3 g x| f o| 4 aT| 3 F ol 3 ;
e , 1o f o] , 0] /l e , D . —— — —
R Pl i R P PR [ P Pk P R P i i i e i A i B i i Wb ] ——————
> > > > PR
Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC @ ®

T 1—H Il -3- B R 0 & (GAPDH) 5 2—2f I A4 fifg -3 il J5L (pro-caspase3 ) ; 3—9 IR S 1 2f e KA il -3 (cl-caspase3 ) ; 4—XF B ZH 55—

RERILH 56— 1 213 7—5C 90 2 20 58— 3 4 .

B1 Bk X A 22 Al b 4B JR T (A) K cl-caspase3 \ pro-caspase3 2 [ (B) ik 521
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Fz2 PR AN NG 2 HEVE M L 5 4 b TNF-o  IL-6
FIRPIFZMA/ (ng/L, % + 5)

2.5 miR-223 7] i & [ K K 2 3F LPS /€ A i b
R 4R REE T K TNF-a.IL-6 1A 19 220

5500 3+

405 B TNF-o 1L-6 miR-NC £ 48, 5286 3+miR-223 20 il 10 b i 240 i
fﬁﬁéﬂ 3 359.13123.15/7\ 135.58¢13.50" miR-223 F ik cl-caspase3 & [135 1k A M -
R 2] 3 793.92+34.49% 412.0423.94" o
, , =T E - T 4 s
S 14 3 689.58+32.11% 356.82+20.12% %ﬂ ;J - pro-caspase3 E/\Ej% j‘ik %Eéﬁ AT
S 4 3 562.29+30.03% 294.81+19.34% 1 R TNF- IL-6 95 &t i 35 T (P<0.05) o L
SE 34 3 478.38+25.85% 202.95+15.55% 3,34,
F4 304.58 318.92 3 itie
Pii <0.001 <0.001 REAEAFIE 7R , 25 AL A BT K R 2L S o AR TR
T TNF-o N IR RSE IR F o, IL-6 4 L4 25 6. W8 ] T8 07 & 25 R o L 1 Y vA MR 45 4% o ke
OS5 AHIH, P<0.05. Q5B , P<0.05.

0.12, 5255 341 1.89+0.10) I & FEAIK (P<0.05) . XF R
2 BT S AR M b R A b miR-223 3Rk L
B, ESAGFE L (F=2078.82,P<0.001) .

2.4 & miR-223 33 LPS 1& A B Lk 57 48 B
& TNF-0.1L-6 RIEHEM 5 anti-miR-NC 41 [
A, anti-miR-223 2 Jifi 0 - J2 4 il miR-223 il cl-cas-
pase3 F [ #3A 40 LI TR 8 FEAIK, pro-caspase3
FE IR W BN, 40 SR LW TNF-o IL-6
SR BERIK(P<0.05), WE2,%3,

BT I A1, 38 AT 36 708 ] o A1 B B 1 5 | A 1
W ML S il 4%, B8 o s A Al DRI B 6 TR AR B
AR 2 43 o AFST o LPS 75 )5 Al iy
b PR T2 | cl-caspase3 £5 F ik W & T &,
pro-caspase3 & [ # ik i AL, KR B T B 7
TR H A ] cl-caspase3 8 [ FRIK , fE #F pro-cas-
pase3 2 12235 , V845 LPS 75 5 (9 il 9601~ Bz 440 it 4
Too ML SZ 2] LPS JIFART , 2 FE— R A2 R 40
J PR F 401 TNF -, 1 TNF-oc 5 0] 380 Hh 7 41 i i
i 1L-6 55 R M 1 B, #F — 229 R RAE

F3 I miR-223 X AR AEVE Bl b B M 08 1= S TNF-o J1L-6 IR 2 /% + s

20531 AR EL miR-223 PT%/% cl-caspase3 pro-caspase3 TNF-a/(ng/L) IL-6/(ng/L)
anti-miR-NC 3 3.34+0.11 25.80+1.82 0.82+0.06 0.18+0.02 792.93+34.39 411.84+23.92
anti-miR-223 3 1.69+0.08 10.12+1.13 0.27+0.03 0.65+0.05 403.48+29.94 166.35+15.61
i 36.39 21.96 24.60 26.18 25.62 25.78
P1H <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

1 anti-miR-NC A miR FIPEXT I8 | anti-miR-223 “A miR-223 1§l 5] , miR-223 R fi/N RNA-223, cl-caspase3 A Gt U5 4 figf 14 2 Ik K A< -3, pro-

caspase3 KPR AL -3 B 5L, TNF-o PR SR SE I F o, IL-6 R L AEE A K 6.

R4 miR-223 ALK B B2 A P L 2 40 T 5 TNF-o TL-6 B R 2R /% + s

21 5 R IREL miR-223 JAT-%/% cl-caspase3 pro-caspase3  TNF-a/(ng/L) IL-6/(ng/L.)
S5 3+miR-NC 41 3 1.86+0.10 13.86+1.08 0.33+0.03 0.58+0.05 470.46+24.28 205.17+14.96
S 3+miR-223 41 3 4.67+0.22 24.03x1.64 0.75+0.06 0.22+0.02 726.18+33.57 385.07+£22.15
i 31.71 12.58 16.60 11.84 14.53 16.21
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
1 : miR-223 /N RNA-223, cl-caspase3 2y G I 2417 1) > K A< i -3, pro-caspase3 Sy 21 Bt KA iff-3 il i, TNF-o IR SEH + o, IL-6
ISE L e
anti-miR-NC anti-miR-223 L3 3+tmiR-NCLE £%3+miR-22348
10" 10* 4 5 1ot g o L |
10:,: 10;,: N 1o’i 10‘5_ 6 7
_ | e g _ |1 il _ | 104 o _ | i 7 3 — —
| I A = T3 =TT
10': 10-: D —— 10‘; 10° ] ) —
10—y —rehey 10— 10° Ty 10Ty
10° 1‘0‘ 1"0z 1‘0’ ‘;]‘ 100 1‘10' :‘I:la 1‘0’ ‘1;?‘ 1 —— a— 10° 1|U' ?ﬁ |'f :'-J‘ 107 I‘U' l'Il‘lilz 1‘0‘ ;.'l‘ 1 - -
Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC
@ D GA @

0 1—H i EE-3- B R S0 (GAPDH ) 52— [ K A4 it-3 i )5 (pro-caspase3 ) 5 3—5 I5 24 (1) 22 e R4 il -3 (cl-caspase3 ) ;4—anti-miR-NC

ZH (miR BEXS R ) 5 5—anti-miR-223 2 (miR-223 I 20 ) ; 6—52 55 3+miR-NC 41 ; 7—52 55 3+miR-223 41 .

VEFEL T Bz 2 T2 (3A) J% cl-caspase3 \pro-caspase3 2 [ (3B ) 3Rk [ 5

B2 i miR-223 X ARZHE EFE, F R ANBEIAT - (2A) ) cl-caspase3 \pro-caspase3 25 [ (2B) F L 52 B3 miR-223 ALK+ X AR HE



+ 1314 -

2 # B %5 Anhui Medical and Pharmaceutical Journal 2022 Jul,26(7)

N ARHIESE R LPS 75 5 5 TNF-ou  11-6 43 b
2T MROR S BT S0AT 2 ] TNF-o 1L-6
Gy o BLA, B BT oK R AL v BB 2 T BG n, JFEx)
TNF-a IL-6 53 WA il A I s o . DL L WF e
A B oK B RE A DA% LPS 75 S 19 i b i 4 o 7=
U il e AN a1 v U s | O R VR A
EH.

miR-223 J&—Ff i 1M 41 A A S PR /D RNA (mi-
croRNA , miRNA) , B2 5T B R R fa S MEs%
O3 ACFT RIS 9 WU, 5 NF-keb AR 1 I 15 44
LG4k AR SR N R T SR AT O SR ARAF AR
7R, miR-223 7 H0E il 48 9k JL I3 v 33k 1 & 4
T, 2 FERE fili 58 U2 W | I W R RE T R P Y
FARAR L 7 PR R IMAE /D UM ZH 21 miR-223
R ERIAT . AN A BT AE H miR-223
7 240 R ) T Rz 200 R %) 440 i) 2 B T R T A 1 3
RMRAT WM R G -1 F A MR ALLY
AWFFE &I LPS 175 5 J5 iyl L B2 40 il miR-223 35
b 20 g ALK R B G S PR IR miR-223 [ %
TR, T2 I BT oK R B X LPS 75 5 i il vt b Bz
40 A 454 493 1) AR A7 AT BB S R 45 miR-223 ik AT
Ko #E— LS R ] miR-223 F A AT cl-
caspase3 8 & i'%ljj , 1&:& pro-caspase3 i &k s il
il TNF-o IL-6 433 , 2 LPS 175 5 4 i 7L Kz 41 g
PRI AERE SN, 5 B oK A B X At v iz 448 e 45 47
PR E R —38, IRAMFR &I, 1A miR-223 %
TR ] W ) K BT LPS 175 S 0 i b fz 200 i
oA RIEB A AR ER . UL EAFFE 3R T
miR-223 1K AT A& BT K % B R FE M6 L Bz 4 R
PR B EHELHLH

g5 L ARWESE R BRI 2 R T LPS i
ST R 0RO T RN SRE KR, AL AT e S
T miR-223 FIKA . X AR RTE ALY
N FHBEE T SR SR,

S Sk
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