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[ Abstract] Objective To explore the protective effects of Xiyanping injection against lipopolysaccharide
( lipopolysaccharide, LPS) —induced acute lung injury ( acute lung injury, ALI) in mice, and preliminarily
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investigate its mechanism. Methods The mice were randomly divided into the normal control group (NS), ALI
model group (LPS), Xiyanping injection low dosage group (XYP-L, 18.96 mg/kg), medium dosage group (XYP-
M, 37.92 mg/kg), and high dosage group (XYP-H, 75.83 mg/kg) and dexamethasone positive drug group (DXM,
3.03 mg/kg), with 20 in each group. Each group was injected intraperitoneally with the corresponding drug, once a
day at the same time for 3 consecutive days. the NS and LPS groups were given the same 0.9% sodium chloride
injection volume. Except for NS group, LPS was instilled into the trachea to induce the acute lung injury in mice 1
hour after the last administration of the above drugs. The lung tissue samples and broncho alveolar lavage fluid
( BALF) samples were collected 24 hours after the intratracheal instillation of LPS. The lung coefficient was
calculated. The pathological and morphological changes of lung tissue were observed macroscopically and
microscopially. The total cell count in BALF was calculated under the microscope. The concentration of total protein
in BALF was measured using the BCA (bicin—choninic acid) method. The content of inflammatory cytokines tumor
necrosis factor—- « (TNF-« ), interleukin—1 B (IL-1 B ), and interleukin-8 (11.-8)in BALF was detected using
the ELISA (enzyme linked immunosorbent assay) method. The levels of malondialdehyde (MDA) and superoxide
dismutase (SOD) in mouse lung tissue were measured using MDA and SOD assay kits. Results  Compared with the
NS group, the LPS group showed severe pathological damage in the lung tissue, increased lung coefficient, total
cell count, total protein concentration, and elevated levels of TNF=a , IL-1(, and IL-8 in BALF (P < 0.01).
The LPS group also exhibited the higher levels of MDA in the lung tissue (P < 0.001), decreased SOD activity (P <
0.001). The treatment groups showed the improvements in the lung tissue damage compared to the LPS group. The
treatment groups exhibited the decreased lung coefficient, total cell count, total protein concentration, TNF-a ,
IL-1B8, and IL-8 levels in BALF (P < 0.05), reduced MDA content in lung tissue (P < 0.001), and increased
SOD activity (P < 0.05). Conclusions Xiyanping injection has a certain protective effect on LPS—induced ALI in
mice, and its mechanism is related to anti-inflammatory and antioxidant effects. It can alleviate the lung
inflammation through inhibiting the release of downstream inflammatory factors and oxidative stress in the lung tissue
caused by LPS through antioxidant effects.

Network pharmacology; Acute lung injury;

[ Key words] Xiyanping injection; Lipopolysaccharide;

Inflammation oxidative stress

S PE Rt 45 Cacute lung injury, ALID ZFEHLIA
TEZ P A S RVE T, DA =6 248 1l
A FEZWRAL, BRI S R B
Jiti A F AR N Bt AN 5 Ay BRAEAE s [ 4 DT R
TE FIAE A M I AR IR A 2 3R R ) 4 B 98 0E I
AR, REfER F R 5L ALL, EEMQ
FEWEES . Mgy . 7 EE AR . R
DIC. fR7E. ZMEBER RS, HAT, IHIK L ALL
WIRYIT FBEEAR S R 2 KIS WIMRRIT fZi g
57, H LR T A4S SCIE e ) R0 S R
P A, T8 DL RO B AR GE R A I 0 1
fig, MPiaT asEPUER . TRy R
P R BT R AP AE D, ALLZE 1 #p
WL RG2S EAE, JET R, R HLE]
AT, HICRERREY, BRI EER PR 2ol

BRI RE T 200 3 N ER b 255
B IR BHE Y 28 O 2 L3R U T %, 2R
RO N BRSO SE N TR SR A, BE IR

BEAIIEZ IR, AT THiE . iR . P
BE . DUGEME . BT R BRT
TESRAEZ R O B IRIR T 1297 7 %8 ) h
PR, T E AR AE D “ B PIRRIE”
AR YT B0 35 98P 1 S R AT e IR SR RN
BALF H' TNF-a . 1L-6 il IL-18 B9 &, [FHf
W I AR K B M i R, S i v IR 3, <
B TS HON SCUE RANZIA 22 TR
B ARV TE SRR A M TNF- o . IL-1B . IL-
8 5 ST K F 1 IR Z H% (lipopolysaccharide, LPS) Ak
PRGBS W A P o B s, AR L S
RV SR AP RAE FHZEARL, i aod 41 1) A 7 s A
F (nuclear factor-k B, NF-« B). #2245 6L
E{‘i)’?fl@(mitogen—activated protein kinase, MAPK ) Al
STAT3 55538 F A iG L, X LPS 55 i B W 2
Ji B R AE I F TNF—a . 1L-6, NO, IL-8, IL-
1B Ml IL-4 ZEHATHIHI T, Peng %1 K I ELNE
PN PR TR R T 0 A 22 WS S 1 < A A iR



5511 3] ARG, F. B JESTRON I 2 W S B SR s B R £ 33

e R it 2E 2 SRS AL 0 47, () e AR T 2 4 rh
RIEH F(INTNF- o . IL-6, TL-1B %5) &,
P O AT RN 3 4 S T SO ALL A — 2 W B IA A
FH ., ARELAE FALE ¥ AT R

AWFFE R LPS # 57 ALL/N RS R sl, M
it ZHL 2005 27 | JRAE 40 B DR R ARk 17 98 S S B
BRIF RSO ALL DG ERT, IR0 4t
HAEFMLE], e 5 P SRR IR YT ALL $t
— B R ERIS AR

1 HRET®

1.1 ¥

SPF 2% 5 ~ 7 JAlWAfa i1 R WA /INER 120 H,
R (20£2) g, HEVIERIKZ3Y 525531 Ik
bRy o LS S Wl VR RTIES . SCSK(TE)
K2020-0006. S i), B BB B4
4 HRENY) S s F AR SR . 1E N R R 3 d(10 H/),
TR (25 ~28) °C AR B (50 +5) % bR, H HK
THPOK . S5 SR RIFT 5 s AR B A SR
FE, IR R BE R R 22 3 ) 18 B 2 L s It
(KMMU2020111).
1.2 #AREIRKF

BHARESW TP HEZDABRAF, 2mL:
50 mg/ %, [E 25 UE T 720026249), Hi FE K WA
BR AN T Sl (A 4R BT A IR AW, 1 mL:
5mg/37, FEZGHET H14022567), LPS([FESigma—
Aldrich A7), MDA, SOD i & (Jbat R34k 54
PR ABRA R, TRARR — e e (i
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Fig. 1 Gross and microscopic pathological changes of lung tissues (HE, 200x)
NS: IEH XM LPS: ALIBIAIZ; XYP-L: H 5 FEMNWAGIELA; XYP-M: RV EH WP R4 ; XYP-H: &

SAFTESTR R 52 s DXM: L ZEORAN FH PR 254
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215 RIS g ™ ™ i e N ; \
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XYP-L 238038 10 0.0010 0.3279 LPS A] FIE R AEF F TNF- o | IL-1B 5 IL-
XYP-M 233044 10 0.0023 0.2104 84, 5 NS, LPSH TNF-a . IL -
XYP-H 2.17+£0.25™ 10 0.0388 0.0201 1 B 5 1L.—8 E@@EE%}I‘%(P< 0.0001 ); 5 LPS
DXM 213035 10 0.0719 0.0100 A, XYP-L. XYP-M. XYP-H 415 DXM 413

NS: IEH X AL LPS: ALURMIAL: XYP-L: SAOF S A& MK TNF-o . 11-1B 5 IL-8 ¥ (P < 0.001).
WAL AL XYP-M: B R PESR T H a4 XYP-H: 55 428 B8 [ 5 4 S 4 S VR AT AR 28 0 BT TNF - o
v B 2 s HESERMA P 221 5 H IR, . NS Je
T T o o L1 B 5 IL-8 U WA BRI AL 21

o o AR JRL, W3 ~KS,

0.0 25 FHZAL MDA & EF1 SOD & AR

2.3 BALF REHMITHIMEERIRE 108 3o K6 0 fidi 2 24 b MDA 1 SOD YK, TF
SEEER RN, 5 NS, LPSALEAI A5 S ROF RSO LPS i 5/ BUIS B Ak P i

BALSEAWRENETE, 29801 FEX (P< 2, SCIERPR, SREHAR NS UM, LPS

0.0001 ), 5 LPSAIL#, £Wnlma gl  4U/hRIT4141 MDA )& B 5 in(P< 0.0001),

BAMEEAWEYAE PR, Hbh XYP-M4AH  SOD % B EHMK(P<0.0001), 5 LPS AL,

30
=) — .
E20— i T # # #H
o - ]
& 10 A =7
0 - : : , U T | T
F F LIS € F HSH S
S S £ 89

B2 HFANMRTFHEEMHEY(X+s, n=8)
Fig. 2 The average weight and lung coefficient of mice in each group(X+s, n=8)

A HA/NRFEHERE; B: SAU/NRITREG NS: HIZERMBAMEZA . 5 NSAHE, "P<0.05, “P<0.01, "P<0.001;
5 LPS A Ib#E, *P<0.05, *P<0.01,

%2 BALF 24N 2 ZEQRE(X+s, n=10)

Tab.2 Total cell counts and protein concentration in BALF(X+s, n=10)

- BT P R P e
(x10°) 5NSH# S5LPSI# (mg/mL) ENSHE ok

NS 3.31+1.12 2.27+0.58

LPS 10.13+4.17" 0.000 3.81+0.47™ 0.000

XYP-L 4.45+1.95%# 0.396 0.000 2.74£0.57" 0.115 0.001

XYP-M 3.21+1.07%# 0.939 0.000 2.43+0.64%# 0.576 0.000

XYP-H 5.49+2 28" 0.108 0.001 2.26+0.46"# 0.988 0.000

DXM 3.25+1.54% 0.962 0.000 2.29+0.2%# 0.943 0.000

ENSEH H#E, P < 0.001; SLPSH 4%, #P < 0.01, #P < 0.001,
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% 3 BALF f# TNF-a &@&(X+s, n=6)
Tab.3 The contents of TNF-a in BALF(X+s, n=6)

x5 BALFH IL-8 §2(X+s, n=6)
Tab.5 The contents of IL-8 in BALF(X*5, n=6)

B P
a5l TNF-a LNSHE  HLPSHE
NS 6.0542.12
LPS 16.6246.76"" 0.000
XYP-L 9.541.97% 0.094 0.001
XYP-M 9.5543.09% 0.094 0.001
XYP-H 6.11£2.24 0.976 0.000
DXM 6.742.18" 0.750 0.000

NS4l #, ""P <0.001; SLPSALE, *P <0.01,
#P <0.001,
K4BALFHIL-1p &§2(x+s, n=6)
Tab.4 The contents of IL-1p in BALF(X+s, n=6)

P
4l IL-1B E5NSH# HLPSH#
NS 2.38+0.27
LPS 5.22+2.32° 0.000
XYP-L 3.39+0.97* 0.110 0.005
XYP-M 3.17+0.47# 0.206 0.002
XYP-H 2.26+0.36 0.842 0.000
DXM 2.54+1.06" 0.804 0.000

ENSH A, *P < 0.05,""P < 0.001; SLPSH %%,
P <0.05, #P < 0.01, **P < 0.001,

XYP-M. XYP-H 1 DXM ZH /) B i 26 21 MDA &
B FF(P<0.001), SODE M ETE(P<
0.05). ZRFW], B RV BT/ U 2
41 MDA & &, JHE SOD R f1, HA —EMHEA
e, Wk 6,

3 itig

ALT Az B A 5 PR 2 58 i 40 i P aed 38 9T
FUERAENE RAE L, TS R A L 98407 . i
M L B A R . ALLBEE 25 RER
i S IO AE T A A= i A i PR B, L SR LR IE
W JRAE S A O B 2R o SR A0 I AN SR AE [
T T ALT SAE S I3 A4 240 i 193 28 R0 48 JEd P 5 1)

P
Al L8 HNSHH  SLPSHA
NS 73.49+19.33

LPS 306.45+70.12" 0.000

XYP-L 234.05+145.15™ 0.002 0.133
XYP-M 161.48+52.28" 0.070 0.004
XYP-H 109.06+60.18# 0.454 0.000
DXM 132.44+82.57% 0.218 0.001

NS R, *P < 0.05, P < 0.01, **P<0.001; 5LPSZ
LL#, #P < 0.05, #P < 0.01, #* P <0.001,

%, TERAER N PR R A F 5P R HF L5 AT
A Mg, MEX LG Lz, 2 H
AT AR AL P B i 10 PR, SR
1o Y AR AE N A R IR ALL 1 R

LPS J& 22 8L ALL Zh R s S50 1Y AR pF
FER FHAE T R N 22 0 52 ) R il 461 473 /)N BRUASE R
b BT T AT AR AR /N U ZH 20 36 B0 ) 2 i ) ok
45008 BRARAE . RO SAE AL SURE . it
BESAE Ml if (R PR B8, S SN, A i
WG, R mi s o B O i S, 4
R ALL /N BB N7 Wi )

LPS A 380 L 5 40 A T8 i v 4 o 240 e A 1A
T IL-8, A=k g e il NiE® . =i, (6
AE R R A R 4 M TR - o v s 200 R S Rt 1 vh
AT 200 L A 2 5 | A 6 0 L A A 4 v
138 H A A0 i R R P 5 RT3 ek St R A M
Ji i OB P A B A MR B SR S 2, BALF
ob A R AR KOS B B T D AR
FERI, ALL/NEL BALF A B4 i 5 Fn B
IK-LA B 5 0 A M PR B S e, T 5 P
W RE NS 35 AR ALL /N B BALF A 20 i %5 A
B R B DA R SR A0 i Tk, RITE R T
SRRV AT AL 96 6 A0 L M, PR AE R

% 6 fZAZ MDA &% SOD i&FMHE(X+s, n=6)
Tab. 6 The contents of MDA and SOD activity in lung tissue(X+s, n=26)

MDA P P
A (nmoL/g)  — GNSHAE __ GLPSHA sopture) SNSHEE  SLPSIHAR
NS 41.50+3.09 22968.25+1616.73
LPS 65.05+10.68"" 0.000 13 884.96+999.61" 0.000
XYP-L 54.98+1.77"* 0.003 0.019 17737.02+706.5"% 0.005 0.029
XYP-M 43.86:+6.09% 0.553 0.000 19573.48+673.39% 0.052 0.003
XYP-H 42.99+3.57%% 0.707 0.000 21019.01+2879.11%# 0.247 0.000
DXM 41.5242.41%% 0.996 0.000 22831.06+4354.56% 0.934 0.000

5NS4H e, "P < 0.05, P < 0.01, ""P < 0.001; 5LPSH L%, *P < 0.05, #P < 0.01, #P < 0.001,
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