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B OE: B W H 2B XIS £ B (lipopolysaccharide, LPS)i% S/ Bl & ii#hi 473 (acute lung injury,
ALDMRIPTER, IR RVEH B ALL FERNLE . JFgs AU 48 Rt SPF HE B/ U

AR 6 41, 43l Eas g . BRI | BHPEXS R . FEH g iRl = . hflE . miEd, S48 K. &
M/NFGESLHE S A2 7 d, BT L s v 59 28 24 1 2E K M (dexamethasone, DEX) 5 mg/kg; ¥ H 2 #2 B4

e, H. SFIEASHIFES 85, 170 F1 340 mg/(kg « d)FF HAGHRIY . %R72S 40 ol 058 1) s PR3 1 A FRER K
Ab, HAK A B A& M NEE LPS MU ALT A 600/ U HE 8 7 (bronchoalveolar lavage
fluid, BALF) 21l jfd 5l ¥ i 83 SR SE A o (tumor necrosis factor-a, TNF-a). 404 Z-6 (interleukin 6, IL-6)F
F 44 #-18 (interleukin 18, IL-18). FFX%F BALF Ui HE T 5= 44 0 & (AN T2 iR BRI, A6 i
1 H1 TN 8% (malondialdehyde, MDA)FIHE & Ak LB (superoxide dismutase, SOD)F&H; BUA T IF2HLH,
WLELHR B 2%, Kl /B ZH 4 A Toll #E3Z4K 4 (Toll-like receptor 4, TLR4). #&#:/ 1k [H T (recombinant
myeloid differentiation factor 88, MyD88). #% X ¥ xB (nuclear factor-kappa B, NF-xB)Z £ kK-, &R Ho
FI4IA L, LPS B4 /N BALF H' TNF-a, IL-6, IL-14, FIA0MEIHECR I35 7 MDA & &t &8 2 T+ 5 (P<0.05),
I3 H SOD {2 FEAR(P<0.05), HE e @ n] UL, fili ] J5T 4 e 5 90 = o, i S S5 M e R FOR S AN IE 3, il 2
Z1HY) TLR4 . MyD88 NF-xBp65 ik /K ¥F+7 (P<0.05). 5 LPS FAIA EL, 452541/l BALF ) TNF-a.
P A T AR L T MDA 55 it i 25 I0(P<0.05), 1fiLi ' SOD & 3 F1 % (P<0.05), HE Yl UL, /Nt
LURPE IR TR D, Iy s B W, M2 S8 e, Mg 20 TLR4, MyD88. NF-«xBp65 ik /K T[4
flR(P<0.05). i VAP AT LI LPS Jrifs S ANl 48 0E S 5 S A L ok B2 0s , AT st
/NEUALL 1 170 mg/(kg « d)FIEAERAF, FEH 25 S B0 AT R8T i 7 TLR4/MyD88/NF-«B 15 5-3 i# &
FEVE .
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Mechanism of Matricaria chamomile L. extract on lipopolysaccharide
induced acute lung injury

WANG Jing', CAI Zi-Fan', LI Yu', ZHU Xuan-Le?, LUO Jing-Jing®"

(1. Second Clinical College, Xinjiang Medical University, Urumqi 830017, China; 2. First Clinical College of Xinjiang
Medical University, Urumgqi 830017, China; 3. School of Basic Medical Sciences, Xinjiang Medical
Universtity, Urumqi 830017, China)

ABSTRACT: Objective To investigate the protective effects of Matricarla chamomilla L. extract on
lipopolysaccharide (LPS)-induced acute lung injury (ALI) in mice and explore the mechanism by which Matricarla
chamomilla L. extract alleviates ALI. Methods Forty-eight male SPF Kunming mice were randomly divided into
control group, LPS group, dexamethasone (DEX) group, and low, middle and high doses of Matricarla chamomilla L.
extract groups. The mice in each group were first continuously administered by gastric gavage for 7 days, and
dexamethasone was administered intraperitoneally in the dexamethasone group 5 mg/kg. Matricarla chamomilla L.
extract was administered 85, 170 and 340 mg/(kg * d) for gastric lavage in the low, medium and high dose groups,
respectively. Mice of all groups, except those of control group, were induced into ALI mouse model by intratracheal
instillation of LPS. Subsequently, the mice were subjected to the determination of their levels of the inflammatory
factors tumor necrosis factor-a (TNF-a), interleukin 6 (IL-6) and interleukin 14 (IL-1p) in bronchoalveolar lavage
fluid (BALF) and perform Giemsa staining and white blood cell count on the BALF sediment. The content and
activities of malondialdehyde (MDA) and superoxide dismutase (SOD) in serum were detected. Lung tissue was
taken and the pathological morphology of the inferior lobes of the right lung was observed. The expression levels of
Toll-like receptor 4 (TLR4), recombinant myeloid differentiation factor 88 (MyD88), nuclear factor-kappa B (NF-xB)
in lung tissue were detected. Results Compared with the blank group, the alveolar lavage fluid of LPS model group
mice TNF-a, IL-6, IL-15, White blood cell count and serum MDA content significantly increased (P<0.05), serum
SOD significantly decreased (P<0.05), HE staining showed severe interstitial inflammation infiltration in the lungs,
structural damage and abnormal morphology of lung tissue, protein expression levels of TLR4, MyD88, NF-xBp65 in
lung tissue of mices increased (P<0.05). Compared with the LPS model, the levels in mice of each treatment group
TNF-a, white blood cell count, and serum MDA contents were significantly reduced (P<0.05), while serum SOD
content was significantly increased (P<0.05). HE staining showed a decrease in inflammatory cell infiltration in
mouse lung tissue, clearer alveolar spaces, more complete lung tissue morphology, and protein expression levels of
TLR4, MyD88 and NF-xBp65 in lung tissue of mice decreased (P<0.05). Conclusion Matricarla chamomilla L.
extract can alleviate LPS induced pulmonary inflammation and overactivation of oxidative stress, thereby alleviating
ALI in mice. Among them, a dose of 170 mg/(kg ¢ d) has a better effect, and pathway such as TLR4/MyD88/NF-«B.

KEY WORDS: Matricarla chamomilla L. extract; lipopolysaccharide; acute lung injury; protective effect
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syndrome, ARDS)? . RAEHLHE S 0245 547 Frik 5, {2
ARDS HIFET- 3R AR 35%~55% 4 INHAE T340, H.
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WAk sy, BRTESEEH 301 ZFuisyr, Hrb 2 b
BT R 2k R R AR R Bk, i
HAG IR A Z R EYE I, Wndos  PUST . . g
2. Pk, Pk, FRIE. BEME . Piadfl . PriABFIRZ R
PR E RN, APEH 4 R B RESIE ALL IR
SER N, WA IR AR & A, BTt WLRE .

AR FEN ALL BIAIRHLRIA T, G455 TR
SN RA . AR, TSR, SRAETE ALL i &AL
R HEE G, AR, I RIE AL ALL 990
P BN WA SR, Toll FEZIK 4 (Toll-like
receptor 4, TLR4)/ %8 ¥¢ 43 b Al ¥ (recombinant myeloid
differentiation factor 88, MyD88)/#% Al ¥ «B (nuclear
factor-kappa B, NF-«B){5 5 H i 7E 2 5 ALI Rk, &
IE RN SE T YR A EENEM, TLR4 fik &k T iF
MyD88/NF-«xB {75, i/ A& e AN F, sl
B2, O S AL YIHISE (55 i = —PY,
i, ABFFEIISET TLR4/MyD88/NF-«B {5 538 B b 58T
H 24 $2 B4 X g 2 M (lipopolysaccharide, LPS)5 S/ fil
ALL B2 B ILAERALE], DU AEYT ALL 2590k —24
W RN AL SR PR 2 AR IIE

1 MR5ERE

1.1 # #®
1.1.1 Bz

7~8 JHi%, 1AEE 20~23 g MM SPF REEHI/NER 48 K,
Wy B A i R B R 2 g i 32 e O B IR RTIE. SCXK(HD):
2018-0002], H i #F & H AUREFI IR K
1.1.2 H#. KA 5

WEH IR B (5 20230405, 7622 28 B A Wkl 4
HBRA o

LPS(#t 5 : 324T031) . RHF KA 4 X (H 5
104X02 I RKEEEMREARAA), AQENE-18
(interleukin 18, IL-18)i50 & (#L5: E20230620-20174B) ., i

JEYRFEIN F--a (tumor necrosis factor-a, TNF-a)ik #] & (it 5

E20230620-20852B) . 14 ffi/ % -6 (interleukin 6, IL-6)ix
Fl&HS: E20230620-20188B) ., N [ (malondialdehyde,
MDA)RF &S S6915N469944W)( I #4311 A= Rk
HRRAFD; SHEE ALY {1k (total superoxide dismutase,
T-SOD)# M & (HE 5. GY012PH45711, i34
BHCARR A H); BCA 8 H e FEIN R 250 & (dik 5 G2026)
TLR4 Hifk . MyDS88 Hif&. NF-«B p65 Hif& . p-NF-«B p65
Pk . Actin PRI ZELE R A PIRHE A BRA .
Olympus % (H 7 Olympus 2% 68 A wl);
Thermo Fisher rmultiskan FC fiffFr{% (3% Thermo Fisher
Scientific 23 1]); SVE-2 22 UKL (I FELE/RAEYFHL

FHBRZFE]); D3024R 25 3R VR B O AL R JE 2401 32 5%
(A B 2 w1

1.2/ &

1.2.1 44, bkt

i U HEYE SPF KRB/ 48 R, BN 25 4, iRl
2, HhIEKHN(dexamethasone, DEX)BHMEXTHRZE . FEHZ5HEEU)
1 (Matricaria chamomile L.-Low, MC-L) . =8| (Matricaria
chamomile L.-Medium, MC-M) ., = (Matricaria chamomile
L.-High, MC-H)#f[ 4, 3t 6 41, A4 8 N AAHENT i MC-L
ZAMEE 24725 85 mg/(kg + d). MC-M ZHHE S 4425 170 mg/(kg * d).
MC-H 413 5 442} 340 mg/(kg * d), HLEHEH 425 7 d; FRTEXT
NRLARE TS DEX 5 mg/kg, B H—IK, %253 d; 25 RIS
RIZHHE B S R K . BV NRUESEES /25 7 d 5, 1
10% S5 HHUIN 5% 7K A5 SRR I TE SRR/ N, A& E T

NG SHOCRRST AR, FI2/NRITRIET L, W9k
THEE, SHFIERIFE 2 om, 28 M4, RIEAENE
5 5 mg/kg LPS fil#¢ ALIAERY, 78 (121 UE N T4 AR 3L
K, PR EED 1 T8 G B o AR WA 2H N B PR
RMRIARDL . FE3EAE 24 b s, Ui, AbFEFFRAEMHE LR
(bronchoalveolar lavage fluid, BALF)FIfilEZHZH .

1.3 $EHREEN
1.3.1 BALF 28/ F TNF-a., IL-6 #= IL-18 &% 0l %

A 25 /N R B B R UD I, 43 e S IR BOA A O
MaERATIF, FHRA X G I L4540, [ PBS Sk
ZE AT I VR 3 ¥R, 0.5 mL/IR, BALF W4 3F55.0
(4000 r/min, 10 min)J5, L FIERAE-80 °CH4F N IRAE,
T 000 200 T DR e PR B A 9 W BN 7 (enzyme-linked
immuno sorbent assay, ELISA)&f &4, M@ BALF
& TNF-a. IL-6 Fl IL-14,

1.3.2 BALF RRM#EATERIFELE

BALF JTHEY A 50 pmol/L ) PBS 2 ik T &, WHT
RAG, T B g T X & 2T 2R T
133 MALmEN S FIRE

WA T W 7 10% 20 5 FRE vh 24 h, B B 41
HLPARAL B, K AU AR YA B rh R, fR i HOR A
J5, KEEEHRUIAE 4 um JERYEE B, BB H R E
T 60 °CHE Bl B i i, Sl HUORFIRE B K
AbEE F IR ARSI £T (hematoxylin and eosin staining, HE)
gefs, EW L EH S BB EIHA .

1.3.4 s3& ¥ MDA, SOD 4-&n &

A /N FOE AR BRI, EEEE 2 h, EEOHL
1Lk 4000 r/min #.0 10 min, 4B ML, -80 °CLRAFE, %
MDA FI SOD 127 £l 7 ML H* MDA, SOD (% i .
1.3.5 Mi#122 TLR4, MyD88. NF-kB %% & £ ik #in|

HOE B/NEUIMALZL, P02 H) PBS P 2~3 1K, A
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10 5% 2H ZUATHZRL A VR (55 B 1 00 o) 500 0l R AT 1 501 ) &)
3%, 4 °C, 12000 r/min B.0> 10 min, WBE FIE5E A28,
BCA I EH, HEHFEAZ SDS-PAGE BEICHLIK, SRIGHIH,
M. VEEEIMARSA ECL Z206AH 2%, KA Image J
1.8.0 BRAFA0 AT 2 1 450 IR BEAH, TH0 H 20 IRBE (L S N
SR IR BE Y LU AR

1.4 HUEEALIE

5 i GraphPad Prism 9.5 BAFGEiH0¥r, 440/
SRS LI 4 bR R B R 287 24007, P<0.05 hEFBE

2 EREHR

2.1 GEHIHIERWIST ALI /MR BALF 1 TNF-a,
IL-6 #0 IL-18 & 2 M50

525 A th#g, LPS AbFEJE AL /N BALF
TNF-a. IL-6. IL-18 &R FE(P<0.05); SR LhE,
FEHAEME R a2 D P X B2 /N B BALF A TNF-a
F R PIEAL(P<0.05), FEHAGAK | Hr 7 2H 0 PR X B2/
5l BALF " IL-6 & FEAK(P<0.05), VEH 3w w4/
FUBALF " IL-6 & A3 IR S, G243 L (P>0.05),
FEHAEMG . . g R PR X B2/ B BALF 5 IL-18
AR, TG (P>0.05) 2 W7 H 4R
BUTRERS 3 ALL 4R, LI 1.

2.2 GEHFHEBUWIN ALI /MR BALF ff B4RAE3
=ppAl)

o (4l bede, LPS AbBH R BRI 2 /N B BALF
0 TR 3 TR (P<0.05); SRR AL, VAR
L R BE X B /N B BALF 20 M3 45 A1
(P<0.05), WL 2. 3.

2.3 EHFRIWIX ALL /)RS E AR SEH
SN

WE 4 FroR, 28 A gl BUE] RO R AR E, do
R VLT e A, v IB] B oA UL JRE, e Js 5 ob, i
HAEHE; a5 AL, BERLZE /)N BURTT 7] J5 28 A 352 7 7™
o, WSS R, TR R . Bl R A T LR
AR T, MHSUEEREHE, KEMPIERIEE,
SRR AL, #2525 41/ UL U0 0 3494 2, AL
Dok BT AR A AL AR IR A, TV B e, Tl BUIE 2 A

e

2.4 GEHFHIREUWIN ALI MR MES MDA, SOD
EEMNEN

S i, BRA/NR I B MDA 5 &
(P<0.05), SOD 7 i (K (P<0.05); SHERILH UL, VT4
%, H L R RN B X B /N RS MDA 1 25 i
ik(P<0.05), SOD & &7t (P<0.05), ULFE 5,

—_
(=3
(=]

TNF-a& &#/(pg/mL)

IL-6 % &#/(pg/mL)

> & B & &

IL-18% #/(pg/mL)

415
T # BRI S2s (A LEER, 2553 WA (P<0.05); *. S
T R, 225+ B (P<0.05). FFl.
K1 B4/NEBALFHTNF-a, IL-6FI1IL-185 1 (n=8)

Fig.1 Content of TNF-a, IL-6 and IL-15 in BALF of mice in
each group (n=8)
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Fig.2 Staining in BALF of mice in each group (Giemsa staining, 400%)
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Fig.3 Number of white blood cells in BALF of mice in each group (n=6)
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TEH AR EBCYI X AR 220775 S 19/ SRS PR 547 (9 AL B 5

AR MC-L4
) Sofm Sbee et s0m. s
MC-M4H MC-H4L PR X B2

4 BLH/NBUIHZZUD] R (HEY (B2 A5 11(200%)
Fig4 Pathological changes of lung tissue sections (HE staining) in mice
in each group (200x)

2.5 SFHFIERIX ALI DRAFLHL TLR4,
MyD88, NF-«Bp65. p-NF-xB-p65 F=ik 7Kk HI S0

WK 6 BoR, H25 P14 HEE, HRGITZZE) TLRA
MyD88 . NF-«Bp65 #ik/KF-Tt 5 (P<0.05); SR L AL,
WHHM. hREH/DNEFHLR TLR4, MyD88 .,
NE-xBp65 ik K F-FEAL(P<0.05), HARKHE M #AKT-
BRI, RT3 L (P>0.05).
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1 a. TLR4, MyD88. NF-kBp65. p-NF-xB-p65%[1Western blottingZ&i; b, c. d. e/3FRTLR4, MyD88. NF-xBp65.
P-NF-xB-p65 & [ TR MT -
K6 F4H/NEUIZHZIFTLRA . MyD88, NF-xBp65HIp-NF-xB-p655E 13k (n=3)
Fig.6 Protein expression levels of TLR4, MyD88, NF-xBp65 and p-NF-xB-p65 in lung tissues of mice in each group (7=3)
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P 45 0 — R0 EE 0 24 AR R A R EORE, 2 DL
WP ALY, 56 FEMEYEEYR. ¥4
BUR S & R . & B R MEEIRA S, HABAL.
Bod . BRAFORE . Bri ARl . b AaaE T . SUAE R e
Pom G207, P A R 2 2 s, 2
2ot gR T HAE Z A S T B8 A ik, H b e S I
PRSI, T, X SRR B i LI oY 2,
ORI P 2RI AT T AR, A B R Y
e J 0TI O L i RS o RN 2R 4 ] R4 B

WP 22 G0 20 W 0 2 I DR 5 L =2 —, L i
WFIR RGP ALL HOE R Z R E0R R 2R, e ik
BEMUAE . 40P . PFIRGE S35 55 5 AL Ml v 30 A F I 5 41
ARV et BE S A s R0, e SN A5 UMk I DA
K, RAE KM K AAAN T H B 20 B 28 18 B0 Tk i o
A, Ak S AR AR, R R AR A )

H AT, M3 AN 7E ALL K99 H 9 RE A T A 519 %
i S IV TR B, TNF-o REAE 75 S P4 1 T AL |
PR RS . R 20 e A D B AN i B T, AR Bk
Vo E — 2 BELAS T 6L 40 AR E R R RS e, 51
ARDSP HSIAO P85t @R, IL-18 2 5 7. ALL h £
T 4% Hp 4 67 41 Y (plymorphonuclear neutrophil, PMN)) 3%
4 5 ERAE RN A L IL-6 5 ALL X ZR Y, IL-6 k3%
KA AL P AE AP 1 PO FEARBF g, LPS S
ALI /NEL BALF ' TNF-a, IL-18. IL-6 [k 488 hm, v
A HE I+ 4L/ N BALF  TNF-a, IL-18. IL-6 ¥
FEREAG, FEAHEH A1 BUA v L LPS 5 519 ALL T
|2 R i S IO 1)1 FH

ALL ZIRHLEIE 5 AN O, [RB 200158 % B
T2 1 T B B Xl 005 290 Hh il 41 20 MDA 7KV A
—ERARAE S, XTIZHZE SOD KA —E FmEM, 4
F 75 38 3 K0 MDA I SOD &5 s F-vR BNV H 35 4 B
AT ALL /N EUZH L AR PN, 25 R 878, LPS
%S00 ALL /N BUMLTE H MDA ROHRBESS I, SOD Ay BERE
i%, FEHZGIREWE LPS S H9 ALT /NN H MDA
WREEFEAR, SOD ¥R i, 2 B T 2 $2 U vT LA %
ALI 5 [ i B AR

AW liE, TLR4/MyD88/NF-xB {55l i 2 S HL{k
PBERIE « JOE RN . PR A T L R s L [
1E LPS 5 3AY ALI #i%irh TLR4, MyD88. NF-xBp65.
p-NF-xB-p65 51 -5 46 195 5 FIT -5 L BE B A AR 3G
A9 JFAH 40T 4 LPS AT, NF-«B b e fm JC 50 3
fiff IKB ¥4 g (IKKB) K EWERA, T3 p65/p50 R {KH;
BRI, LR R AR T (U0 TNF-a, IL-18 55)3%
K TLRA Hiidi i, 3550 TLR4 [R] 78— BR300 76

R ot L - 3-8t (PI3K) AR 1 8 B (Akt 5 PKB)fil & {2
RAGSW Akt JEEEH T NF-«B {5 538, %S IL-6.
TNF-a IL-18 240 R 7 B K= A, (e ik ALY & 1oL,
AP, BRI N4 2k TLR4 . MyDSS .
NF-kBp65 . p-NF-xB-p65 [ F k1, 5EEAEHF 5
TLR4/MyD88/NF-«B i £ 5 LPS #3: ALI BIZ5 1Y)
G o WHATRBUIME ALL/NEMIZHZ F TLR4, MyDS8S.,
NF-«Bp65 &£ ik F& ik, = W ¥ 1 24 48 B o ff
TLR4/MyD88/NF-«B il % Z 4 ill, /> NF-«xB A%, #Eifi
T NF-xB X 2 Fp 45 7 28 AL 01, RSBl
R S, S SR S RIS o T B 2 4R U
il S AE A MR, A A S 0L B SR A S L T e S
RELMT TLR4/MyD88/NF-xB il 575 %

25 FRTR, FEHARE T LIgR LPS i M/ R
ALL HAFHUH T G 2@ L 7 TLR4/MyD88/NF-xB i
BRA T 1 SR SN AR AR S R A . (AASIF SR A PR
Fah S s iRl 25 B R I R ] {5 5 2 — 2 50,
H2EH 242 U@ ik TLR4/MyD88/NF-xB %515 ALI
A EFE RIS AT 5 I i — 25 IR R o

4 &

HEH R B AT L2 LPS B9 R/NEL ALL fr S8k
B S AL N i, i 170 mg/(kg « d)FFIRAGHEH
G PREUIE BT FEH AR EUI[170 mg/(kg + d)], BE
AR A RE SN, T BALF Hh Y 4R A I BE 4, FRAIR
TNF-a. IL-6. IL-18. MDA ¥JE, #in SOD #kfE, FHifid
#1l TLR4/MyD88/NF-xB 1 Xt AL A4 F ] F T 1
B VP RS589, JE% LPS SEU ALL BHik ZEAA
25 e o BFFE RIS, P H A B A AR,
WERT AR T A S AT R R A A, AR T AR T 2
R, LR UK R B B A S0 B A e 22, A
PIRI R BEAR) . b TR R PR H A 1 2 VR R, WA
PR FLAET RV 25 0500 B, A0V 148 1 40 AT LA 3B e Mg i 2k
e, WYKL . GUORBCEE . fe P IARSE, SO I
PR AT 422 32 P R R 3 2 g o
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