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(#Z] HM B35 FH20 1A (tanshinone Il A, Tan 1T A) X i 2 4 /)N B 2 PEf 452 £ (acute lung
injury , ALD) VE A, FEER T X op ks 40 B it #1754 N ( neutrophil extracellular traps, NETs ) ()52 0 M 7] B
Blile I3tk SRAIIRIGE IE SS IE 2 8% (lipopolysaccharide, LPS ) it 37 /N UM TR AEBE Y . HEYE 6 ~ 8 Ji] i
C57BL/6 /NER 30 H, BMLEL 73R8 5 4 (n=6) : DIE# 241 (Nor 41 ) ; QNE 2 WELH (LPS 41, 8 i i3 5
LPS 10 mg/kg) ; @FF S0 T A 24 (LPS+Tan 11 A 2H, LPS §ij 30 min i 573 5F Tan 1 A 30 mg/kg) ;
@LY294002 41 ( LPS+LY294002 41 , #Fii 73 5 LY294002 30 mg/kg) ;& H HEF AL ( LPS+DMSO 4 , 42
HE S 45 25 20 55 5 DMSO) o 3 12 h B0kt , HE 0 245, HE G4 8 005 it 41 20 38k, ELISA. A6 I fii
HERAER F IL-18 1L-10 /K F-F1 NETs 154 MPO-DNA & 54 N R k240 25 1 H3 (Cit H3) 7K,
Western blot £l PI3K/AKT {5538 B B R (LK T-o 855  AHECT Nor 41, LPS A1 243 i, HE ¢
Rl ZH 245, I ZH 2 TL-1B8 7KF-Fh i (P<0. 05) ,TL-10 KPR F% (P<0.05) ,MPO-DNA & 54 . Cit
H3 25 3 (P<0. 05) , p-PI3K Fl p-AKT 7K~F-F+ 15 (P<0.05) . AH% T LPS 2, LPS+Tan [ A £ F1
LPS+LY294002 2H Jifi 7 £ A1, HE e 68 )2 Jifi 453 £ Smith 343 {7 fili 28 255 P45 4515 DL s 5%, it 2H 21
IL-1B8 K341 ( P<0. 05) , IL-10 7K &A% ( P<0. 05) , MPO-DNA & 44 .Cit H3 i 38/ ( P<0.05) ,
p-PI3K Fl p-AKT /K F-FE(K(P<0.05) o &5  FHS 1A 7T AR sz iE ALL, FCATL ] ] 68 2 38 1 10 1l
PI3K/AKT {5538 % , V45 NETs 7K, W48 R AE SN o
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Tanshinone [ A protects acute lung injury in septic mice by regulating neutrophil

extracellular traps
ZHANG Xiaohui', CHEN Congmin', DING Xinyun', DONG Xupeng', MA Yuging’ '"First Clinical Medical
College, Lanzhou University; Department of Anesthesiology, First Hospital of Lanzhou University, Lanzhou, Gansu
Province, 730000, China

[ Abstract ] Objective To observe the effect of tanshinone [l A (Tan Il A) on acute lung injury
(ALI) in septic mice, and to explore its effect on neutrophil extracellular traps ( NETs) and its possible
mechanism. Methods A mouse model of sepsis was established by intraperitoneal injection of
lipopolysaccharide (LPS) at a dose of 10 mg/kg. Thirty male C57BL/6 mice aged 6 ~8 weeks were randomly
divided into 5 groups (n=6): Normal group ( Nor group), LPS group, LPS+Tan Il A group (30 mg/kg
Tan [[ A was injected intraperitoneally 30 min before LPS injection) , LPS+LY294002 group ( pre-injection of
30 mg/kg 1.Y294002) , and LPS+DMSO group ( pre-injection of the same amount of DMSO). At 12 h after
modeling, the lung tissues were collected, lung coefficients were calculated, and pathological changes of lung

tissue were observed with HE staining. ELISA was used to detect the levels of inflammatory factors IL-18 and
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IL-10 and NETs markers MPO-DNA complex and citrolinated histone H3 ( Cit H3) in lung tissue. Western
blotting was applied to detect the phosphorylation of the PI3K/AKT signaling pathway. Results Compared
with the Nor group, the LPS group had an increased lung coefficient, significantly damaged lung tissue,
increased levels of IL-18 (P<0.05) and decreased level of IL-10 (P<0.05), and elevated MPO-DNA
complex and Cit H3 levels ( P<0.05) as well as the levels of p-PI3K and p-AKT (P<0.05). While, the
above conditions were much better in the LPS+Tan Il A group and the LPS+1Y294002 group than the LPS
group , with decreased lung coefficient, alleviated lung injury by HE staining and Smith scores, increased level
of IL-1B and decreased IL-10 level in the lung tissue (P<0.05), reduced levels of MPO-DNA complex and
Cit H3 (P<0.05) and p-PI3K and p-AKT (P<0.05). Conclusion Tan Il A can alleviate sepsis-induced
ALI, and its mechanism may be through inhibiting PI3K/AKT signaling pathway, regulating the level of

NETs, and thus reducing the inflammatory response.
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(neutrophil extracellular traps, NETs) J2&—F 3 i¢) =Pt
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DNA DL K JN & B8 16 25 25 H H3 ( citrullinated histone
H3,Cit H3) | & i & 1k ¥ B ( myeloperoxidase , MPO) |
Atk 40 i 55 M BE B i ( neutrophil elastase, NE ) £&,
NETs E A —E AR A I I A= Y r A L B B2
TE K — A T MR ALLY . PRSEE A SF S
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R R AR MR, A TR AR , il 28 R AR
F L BARER 2R & B B4 | R IR A AR %
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B Tan [T A 35k 98020 NETs JE Ji I 400 1] 58 AE S s 54
/NG PR G T o PIBK/AKT {553 % o i
NF-kB 2 5 MG RAE R B, TAL % % 3 Tan 1T A
AL L 4R PI3K/ AKT a4 it 2H 2K v Motr 4 2 i Ko
JIls 240 B 980 T, TR R O R U 3 R ALL,
Tan IT A XFREEEIE ALL (OVEH] S HS NETs fCR , MR
WUARSCHR B . ASBE 58 R FI G 2 ¥ (lipopolysaccharide,
LPS) i Ji 13 568 1l 5 e s i /I BRUBEAY , 835] Tan 1T A X
JeFEE ALL fFE ] K 5 NETs #4562 F ] 6 176
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SPF 2 {éFE 6 ~8 it C57BL/6 /NER,, 1R i &
20~25 g, f1 2N AL Sy oS4t o /N B
B, Bl N TOGRRAREERE 12 h 228 [ shPiF
AL : SCXK('H)2018-0002 ] o3& NP SR 1 e it
T8, LPS W T 3¢ [5 Sigma 2% w], PI3K 411 4 5
LY294002 4T 3£ [E MCE /&), Tan [T A, — H L3IV A
(DMSO) WML 22 th#h 7 (PBS) \RIPA 2L i W T
R ERIEA R ], St U R T i s 1k L -
3-1 [ PI3 kinase p85( phospho Tyr467)/p55 ( phospho
Tyr199) p-PI3K ] | 4§t B 9 IR b 25 H ¥ 1 B ( AKT
phospho Thr308 , p-AKT) i {&Ilk) B 25 [E GeneTex 2\ ],
HAZR-1B (IL-18) . 4 & -10(1L-10) ,MPO-DNA &
S Cit H3 B S0 5% W 0 2 (ELISA) 312050 & W A
R AR YR FRA F] o ARIRZ 25 SOk 11 ] 4%
10 mg LY294002 J% 10 mg Tan Il A 43 # 7 e F DMSO
PR 20 wL, BT A EE D 0.5 g/mL (BRI, 4 C VKA
TRAF o /I BRI S T 9 i 4 FH PBS 2 i 121 000 4%
LY294002 F Tan Il A B} F B ik £ 4 0. 5 mg/mL
VW, % 0. 1%DMSO,, SE5 3 7% rp gl Wy ab PRAE G 75 5
TEHARBOR ARG 1 22N 25 — R B A 2 B oo it
WE (S LDYYLL2022-294) |
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30 HUNRILBENLE FRIEH S H(n=6) :DIE
H2H (Nor 21 ) ; QiR Z 4 (LPS &) , J& I 1344 LPS
(10 mg/kg) " ;@ FHZH T A 41 (LPS+Tan [T A 41),
LPS ARFHHT 30 min B IES PHEA T A (30 mg/kg) ™5
@ LY294002 #H ( LPS +1LY294002 #{ ), LPS &b ¥ §if
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30 min 5B 41 LY294002 (30 mg/kg) ;& — H 3
EARZL ( LPS+DMSO 2 ) 76 A [ B 8] 45 7 55 & 0. 1%
DMSO FJ PBS i 015 g X HE 43¢ BERE 6 Skt ™™™ A
AWFFEIL IR S5, P 30 mg/kg R P20 1A Fil
1.Y294002 fiy/NEL 28 255
1.3 #FARE LSRR

LPS 35455 12 h ZbZE/IN R, 15 B B 1 o 8 55 T i
B, F0 50 e M e B i
13,1 fiREdem B TRk s e Frat, it
SRR Bl RR= IR R (me) /AR (2)
1.3.2 Jili 20 295 345 Hey i A28 B G, & F
4% 2 JE M EEP [ 5E 48 h, K 5 A a3 2] F (HE
ey, R T LSRN 2H 255 PR RA AR |, fili 2 25 B
PEAMK AR Smith PE4F Z 48 D /K il . 58 5 41 i 2
e JANGK | i 7 B R BIE AT 0~ 4 43 12
30T, B NI 2 5Kk F, REK U0 SR 6 S HLET,
P TR 7. B 2 5 2 4 VP 0 45 5 SO 4 1E
1.3.3  JfiZHZ A EAH G K TL-1B . IL-10, NETs #5735
) MPO-DNA & 54 J Cit H3 KK il ZH 2k
FUE L FE IR 1 g 44U A 9 mL PBS [ EL i in A PBS,
TEVKK VA HRS 5T 1R 2 20, B I e BB 20 mg Jlili 41 21
HIA 150~200 L RIPA S L i A A% L,
T VK b A1 3K ML 45 B 109% fili 4 250 3% o K il &
B9 10% 57348 FHES.CHL 4 °C, 1 000Xg B5.0> 15 min,
B Ja B A 3 E IS W AT 4 %%, — 80 °Cil B IR AT
Fie BROELISA 550 & 130 W1 5 A6 0 i &9 3% 4% 4E I F
IL-18 IL-10 7K 5 LA % NETs 4754 MPO-DNA & &
¥y .Cit H3 7&K,
1.3.4 Western blot #ll] PI3K/AKT {Z 52 H # iR 1k
TR =80 CHEHL SN AR R, 4 10%
T B SO R - TR DU IR R BE R LUK 1.5 h, RS
2R 9 & (PVDF) B |, PERE 5 m A p-PI3K
p-AKT —47H1 3-8 R H 7 8% i U ( GAPDH) 24k
H (W BEEEY) SN 1:1000)4 CIFR IR . U HBERE, fin
BRI A AL Y (HRP ) A9 19 LU ET % 90 (R B
BEFA 1:50 000)37 CHERIEE 2 h, &k -20 (1)
Tris-HCl ZZofi £k 15 Wk (TBST) 7873 VR, M Ak &0t
P AR SRR, T Tmage J 50531 45 40 2%
JREEAE, A HARE 5 N 28 8 0 K (R H (R s i H
PR RN
1.4 %itFowr

K1 Graphpad Prism 9. 0 #4417 B4R e 11741
Mo ABFFE SCIEER Rt oot AR & IE 8000, R
FH x5 FOR, Z410] FBCR K 28 05 2240 B, P 4L 1)

FUBCR ] LSD-t K. P<0.05 S22 A geitaaia 2o
2 F#R

2.1 PR—MKRE

LPS 345 12 h, Nor ZH/]N RS MRS VIR 16 30 .
W2 S %o ) 85 s I 48 3 #55 ig O W g el 2 5 LPS 21
LPS+DMSO /MRS 22 BE , i 7K i 2 1 gk b, JE K, 1T
WA, i IR R oy WG 2, B R TJOOREE, R
LPS+Tan [T A 11 LPS+LY294002 2 /]NFj iR FE P4
LPS 2525
2.2 A SO R ROk

Nor 2H .LPS # .LPS+Tan Il A 2 . LPS+1Y294002
20 J LPS+DMSO £H /|y B i i LU 35 22 S B e e 14
B X, 5 Nor ZHAH I, LPS 2H 1% it i 5+ A il 2 550
(P<0.05);5 LPS 4l b, LPS+Tan I A 411 LPS+
LY294002 2H ¥ i oz 12 % Jili £ B @RI (P<0. 05) 5
LPS+LY294002 2415 LPS+Tan I A 41 AH Fb 1 i 5t & %
il ZE TG 2 22 55 5 LPS 414 Eb, LPS+DMSO 41
T T i M R EOCW B 25 5, Wk 1

®1 BANBRRELLER (325,0=6)

250 /e R mg R mg - g
Nor 41 27.47£2.78  107.0125.57  3.91x0.19
LPS 4 25.39£2.20  135.10+5.33"  5.3420.27"
LPS+Tan 1A 41 25.35+2.76  112.61£5.26"  4.4620.24"
LPS+LY294002 4  23.83x2.23  111.58+6.47" 4.51x0. 16"
LPS+DMSO 41 25.78+1.90  135.55+4.59  5.27+0.34

a:P<0.05,%5 Nor Z8}b45;b:P<0.05,5 LPS 2Bt 4k

2.3 R4 RMMALRRLLEME T

DG T LS Nor 21 Jili 41 2R 4548 56 8, ity B 7] iz
AR IR e R B ik A VIR0 s LIPS 28 fifi ] i 7K i, i e B
ZERA , SRACLH S B, Jii g ] 5 AT UL K s 28 AE 40 il
WU Bl s w0 i Az a7 B B A LPS+Tan 1T A 41
J YL FE AL | EE AL SERE 2 It 1 1 JEE 0 3 Y JEE I
S GAT T I 2% s LPS +1Y294002 £ il 7K fith i1 fii AS 5k
IR, i K () J5T 4 i 44H 932 e il 20>, it g i ks
LPS+DMSO 20 iy 4544 25 L, fili 21 23 K o A0 40 if i
T, Il UK I 2, LA 1,

5 Nor #{ A8 L., LPS #f Smith TF43 B .38 i ( P<
0.05); 5 LPS 44 #H [, LPS + Tan 1T A 4 f1 LPS +
LY294002 4 Smith 4334 B i [ 4% ( P<0. 05) ; LPS+
LY294002 £ 5 LPS+Tan Il A Z14H b Smith $E4> o581t
22255 5 LIPS HAH L, LPS+DMSO £H Smith 43 TG 4%
TR, W 2,
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a:P<0.05, 5 Nor 48164 ;b: P<0. 05,55 LPS 4t
1:Nor #8;2:LPS 483 LPS+Tan Il A 414 LPS+1Y294002
#8;5:LPS+DMSO 41

2 BB Smith 5 LA (7+s,n=6)

2.4 & RAm L IL-18 . IL-10 MPO-DNA £ 44
% Cit H3 &35 T4k
ELISA 3 57 & 46 I 45 28 /)N RG240 R 6E I 7
IL-13 Fl IL-10 3RA N O, 25 R R : 5 Nor HAH L,
LPS v TL-1B8 IL-10 Fik 00 ; 5 LPS ZHAH 1L, LPS+
Tan Il A ZH7E Tan Il A FAbFRfS TL-18 FEak A0 X T B
IL-10 5 F+ & (P <0. 05), LPS + LY294002 41 7E
LY294002 FiAbHE 5 IL-18 FEikHEXS F & 1L-10 35
T, Z R ASI¥E L (P<0.05), o, LPS+
L.Y294002 #H 5 LPS+Tan Il A ZHAH L, IL-18 1 IL-10 3
TG E 2, LA 3,
ELISA 307 £ kil 45 2 /)N R 41 20 NETs 454
Cit H3 \MPO-DNA & 53835, 25 /R . 5 Nor 4144
b, LPS ZH v Cit H3 1 MPO-DNA & 4 Y3535 i 21

J(P<0.05) ;1 LPS+Tan Il A 21 F1 LPS+LY294002 4
3145 LPS 4HAH e, Cit H3 F1 MPO-DNA &£ &4 33k
YR (P<0.05) . LPS+LY294002 4 5 LPS+Tan Il A
ZHAH L, Cit H3 Fll MPO-DNA 5 & WFE X L5122
5, WK 3,
2.5 & R PIBK/AKT 4% 5 i@ 55 5% Ba AL /K

FE AL

Western blot £ ] £% 41 /Iy BR fifi 41 21 p-PI3K I
p-AKT FRIXIEHH, 45 K 7R . 5 Nor 4140 LL, LPS 41/
FRIMZHZE p-PI3K p-AKT £ |5 kW B fin (P<0.05) 5
LPS+Tan Il A 2 1 LPS+LY294002 4143515 LPS 4 #f
., p-PI3K .p-AKT 2 [ 53 F [ (P<0. 05) ; LPS+
LY294002 2 5 LPS+Tan Il A 4148 L, p-PI3K , p-AKT
EHARBLGI 25, WE 4,

3 it

AR S 00 38 ok M S LPS N/ R AE ALL
AT LPS /NS5 12 h, H BUORS pi Z= BE | iEK it
B FEAR P SR SRR il R A R,
PR 7, i 2H 2995 B Sk 7S i 960 B 8 35 o 9 mT L o
1M K% 375 BH BT B, it 96 0 ) 3w D, R 8 8 R 41 v i
Jif5 075 Smith P43 T8, #8770 BUMEEAE ALL A5 78 ]
T, ARSZE R Tan T A % LY294002 {d Fi DMSO
VEREER, B G4 5 LPS+DMSO 41 4F i 7 % R 4,
AT LPS 4, LPS+DMSO 2 iti 22 %5 i 25 25 B 2%
AR AL A A5 Smith 43 ¥ TG BH & 25 5%, 28] DMSO
VE R 2507 R AR S B0 25 5 T A S8 72 M)
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A:Western blot #2822 p-PI3K #= p-AKT & & &k & ; B.p-PI3K & & 485t £ ik B4+ 9473 C.p-AKT & & a5t £ ik S5t o7
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3.1 JHAE A P2 2 MR A9 ALL
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LG B 2 i, T [ R R M A s R ke
JiE ALL %53t A v K SE PR35 A i ) 5 7K e fiti
BN PN B2 UL R i o6 =6 40 1% 38 03 1 B0 i
5 , M HEREAE ALL ARAR JE R R Bt R A IR 542 RA T2
A2 o Tan T A 1F JgFh 2 Hh i G 0035 1R
BN N Z M RERT . AR R, 5
LPS ZHAH e, LPS+Tan IT A 20 ili 22 B A, i BRZH 212
SRR ML SRR L i B K 8 E 41 e 35 e A 40 4
4%, Smith PF43 B I FEAIK, W Tan 1T A X JR#EAE ALL
HA R EH. X545 B AR, QUAN
2 S5 e B Tan I1 A S8 39435 Sirtl/NF-kB 15558
PEBH IE LPS i S B SORE R T4, & 4% ALL /N B
YEFT; JIANG 25UV JF9RIE 52 Tan 1T A 7] 4% LPS S35
1 LT 4E 2 g IL-18 e IR I F-o ( TNF-a ) 35
TRBEIN, ok 2 290 B g R L 1) JUL BT 2 40 M A, D
% ALL 1 B RAE B Il £F 44k
3.2 A4 A 84 NETs MMk Az ALL % 5 K F
R AR 98 UE SE M @ E ALL 5 NETs ¢ R % 1],
MENG % b5 % B ae /) BUp NETs &8 8.3 b
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AR 238 o 0 i PIBK/AKT {5538 B 19 0, 4
NETs /K-, ARl 20 20 4 5 B K-

ARBGALAE SR GE TS 1A X
E/NELALL FFE BT BEBILTRI , 2 28 47 20 i 7K S A o
FIK-1Y T WA 5%, Western blot 24 46 1 {5 5 18 %
total-PI3K _total-AKT fyF k15N . AL, B PI3K/AKT
{553, PF2 0 A F] fe 038 o Hofth 3 i & FEE
s HE— IR AT o

g5 BRTIR, P2 LA w] RLpdif e ae ALL AL
il T fE 2 i # ) PISK/AKT {553 J#, I 4% NETs
FIRIKN PR RAE SN o
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