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Effect of morin on LPS induced acute lung injury and its mechanism
Wang Jie .Feng Yingkai , Zhang Wenbin . Mou Jie . Lei Wenhui

(Department of Respiratory Medicine , Traditional Chinese Medicine Hospital of Chongqing .Chongqging 400011, China)
[Abstract] Objective To study the effect of morin on LPS induced acute lung injury mouse model and its mechanism. Meth-
ods Thirty male C57B/L mice were randomly divided into control group, LPS group and LPS-+ morin group, with 10 in each
group. 5 mg/kg LPS was instilled into the lung from an trachea intubation in LPS group and LPS+ morin group. Then the mice in
LPS-+morin group received an intraperitoneal injection of morin (40 mg/kg) every day for the next 3 d. Others received an equal a-
mount of saline. After 72 h,the mice were sacrificed. The bronchoalveolar lavage fluid (BALF) was collected and centrifuged; the
sediments were stained with Wright-Giemsa for total cell and neutrophil count and the supernates were prepared for ELISA. The
wet and dry weight of lung was weighed to calculate the wet/dry weight ratio. HE staining was performed to examine the pathologi-
cal change of lung. Western blot was used to determined the expression of TLR4,IKK and NF-¢B. Results Intratracheal instillation
of LPS successfully established ALI model in mouse. LPS caused significant pathological changes including inflammatory cells infil-
tration,alveolar septa thickness,hemorrhage and edema. The wet/dry weight ratio, the total cell count,neutrophil count, TNF and
IL-1B level in BALF,and the expression of TLR4,NF-kB,and IKK were all increased significantly (P<C0.05) , which were allevia-
ted by intraperitoneal injection of morin. Conclusion Morin can dampen the inflammatory response during LPS induced ALI in
mouse, which is potentially attributed to its inhibitory effect on the activation of NF-xB.

[Key words |

respiratory distress syndrome,adult; NF-kappa B;morin

AL A5 (acute lung injury, ALD 2 M 0T IR F 38 255 AEREBEMIEM.

{iF Cacute respiratory distress syndrome, ARDS) J& — fift /= & Jg,
Tl N S e B 14 F o 09 AiE L A8 % 5 35 4026, ALL /ARDS
M5 PR 1 AR W 8 30 Al O Y5 P il 7 i % 3 P IR 4 Il E g R
S H R T ARGE MR BE IR 7 B A s A | ok o R U 4
#ifhi. ALL/ARDS B9 % Bl 45 65 5 2% A PR 58 4 A
ZAER A K ALI/ARDS (697 BARTERE K BUMR VA A
FEVE R A B A I B T 5K A0 DA R I 9 3 T3 P R R T 4R
J5 AR T A 0 1 il 55 10 PR AT 5, (BTSSR S RE A R AIR A SE
T E RN P R A 0 A RN & ALT/ARDS 9 & A=
KR MRAS DT, B, 3 ALL/ARDS (¥ 4 iE % 5 91 5

F K (morin) & B SR L R0 R SE S BHE W1 R Bz F0
Z A B2 P RO R 1 — R AR TR S R BRAHIR B
b B AR Y HCTF R A EX ALL AR K H L
WAL RE . BT ST IR 5 5% 0 K W] LRR AR NLRP3 4 1
KO, 6 LPS #5519 ALT /) LA 2 R 448 T . A BF 58 40
il 1 W 2K & 0 & X IR £ B (lipopolysaccharide, LPS) i § 11
ALT /N SR AEFE BL B9 52 Wi 3E — B4R & KA ALL ¥R
WL B LR .
1 ##RE5FE
L1 kR Mk CS7B/L /MR 30 R ki 20~25 g, T

EEB A EARA77—) IR BRI W L 32 BN IF IR RGP P Y R S5 3 2 W 5607



2610

FIRER KRB o, LPS 5H 6K (FS M4008)
W E 3 E Sigma 24 ] 5 85 3 B0 G W T e at LA AR M R
R IRA B 7] 5 SDS-FE IR R & W T 2 = KA W0 B AR B 5 5
BEMR AL NF-«B(pNF-«kB) p65 #i & NF-«B p65 T 4 . ¥ B2 1k
IKK (pIKK) i/ IKK Hi Al Toll #5244 4 (TLR) HifAk 1y
H F 3 H Santa Cruz /A &) ; f-actin g Pt A H 58 B Hi /& . TNF-o
K 1L-1 ELISA 350 & ¥ 0 T30 nt U E A A W RH A R A 5
IFEH R =5 B PR S R ARGR A A .

1.2 Jik

1.2.1 il R+ 30 Kt C57B/L /B4y %
2 T KR AL A 10 K, A 48 A RS A A ) A5 T 4
FARI7 /N BB W TE 5 mg/kg LPSGA T 50 L AL #;
KO X B T A SR R AR AR OK . B /D EUE T B I e R
1 min DLE LPS 7E/fi P9 43 8038 4) . 30 min J& , 697 411 15 19 4
40 mg/kg F A, N BAAI A ] B2 57 S5 AR PR K . UG 2
dJRITH/D R REZ 40 meg/kg ROREHETH. 2h 5
b T /IS B WA A SR AR

1.2.2 HAREMMAELSAUMITE KA s R/ E
FEETE S 2 % 1% B L 24 (50 mg/ke) SRR /N B, T FF B L A8 4
RGO PRI T %35 — /N K K 5 R
SEBIOMAIEN I HLLE T, LM A F
TR FF 0.5 mL JGH AR R K GE T A A B il
2 WG M, TR 3 W, I A5 3 A8 M IR U (BALF) T 4
CLL 1000 r/min .0 10 min, B 14026 )5 F — 80 CAR
7 s A MIUTTE A 50 mL K B R 4k 2% il (PBS) F1 4 . WUHL, TR
FI14T Wright-Giemsa 4 48, , 47 S 41 A S bk 40 i 31 4%
1.2.3  ELISA ¥l BALF 1 TNF-q,IL-18 /K F R H
ELISA #:45 BALF & .0 5 EW# P TNF-o IL-18 7K, ™
M ELISA 050 & s B B 484 . I5 J5 76 4% 1 450 nmol/L
b A5 5% B COD)H . I AR 38 4 v il 28 D0 A5 6% A 7K F-

1.2.4 SRR HL(HE) Yo o S BEIE 2 58 28 43 B i 41 21
HZWF A% LR BEEE 24 h, AW ET% MY R, HE
Yo £ J5 W2 il 241 29 # AR AL

1.2.5 JHALE/TRELW/DNE 4% 5 F/NEK
T 5 50 BB 7 i, 00 S T AL AR S BT 80 C B AR T MR
48 h, B i o T, iR WD,

EREF 201557 A% 44 %% 194

1.2.6 Western blot £ fifi 4 28 v+ TLR4.1IKK F1 NF-xB 3
TR RRLIE AR o B IO R & B P 43 0 B I 41 2
L. IELL BCA B & W B, 4 IS S A E AT =
ot 5 70 R - TR AT s G iz B PR 9k (SDS-PAGED) Ji5 » 1 % 1 %
% 2] PVDF J &, ] 5% BEAE #9# (3% 5% BSA, HI T BB fk ot
O TR EEH 1 h, 435 A pNF-xB(1 = 500) \NF-xB(1 *
500) ,pIKK (1 : 500) ,IKK (1 : 500), TLR4(1 : 500) I f-ac-
tin(1 1 000)—47,4 CWE R & . UEHE G A BRAR i Ak 9
PRI WL EHL e —Hi (1 2 5 000037 ‘CHEF 1 h, YeE 5 A ECL
B BEE IS R 48 R . Quantity One 5104 3#F 17 8038
S3HT
1.3 Seitspab® SR SPSS13. 0 483t 4 647 40 47, 3t 4
PERHL T s R AT 5 F 5 2% (One-way ANVON) 4347
Wi AR 0 LSD ¥, LL P<<0.05 WEFASIHHHE L.
2 & ®
2.1 ALTBIRIfg gy xR — B ol R AF 16 ) 3 a0, iF g
TR BEAROKIE# . BB FGA T /N BRAE T A LPS
J& 6 hJE IR A0, BB R SR JF B AT IR, O B
B R A RO N S . I RS T 4 R R L RGE
A LPSJ5 4 h 4, PaO, FFIR TR, 2 6 h FF I 22 7 A it
XL (P<C0.05), iL#E 1,

x1 NRSEMAN LPS S EEE K 6 h [FEhBK

MESHER(x+s,2=10)

215 n pH PaO; (mm Hg)
Xf B2 10 7.387+0. 032 93.2+8.6

HLHY 2] 10 7.22740. 049" 65.74£9.3"
AT 10 7.26440. 050" 70.6+8.5"

* L P<C0. 05, 5 X IR A

2.2 JiliZH4) HE e @ % MR 2H il 2 20 9 18] g 48—, R WL W]
5P 40 0 952 10 P 9 J A A B A L K R A 2R 2 T AL i
00 ) R P A 49 L Rk 4 4 Y9 9 ) 5 R ORI
P AT LB S B 1 K R R R AR . SRR IR T
L0l 20 21 98 A 2 B TR T OB D L U T 9 P K e 8 T S 9
AL W L

A BB AR C T .

B 1 i 8 28 75 12

2.3 AL W/DME SIEWEA LPS J5 . B8 2 /N 5l 2
2 W/D(11. 116 0. 743) X FE2H (6. 673 +0. 516) 14 = ; 1R J7
4 W/D(8.2520. 34D BRI A BRI, ZH A G ¥ B X

F A (HEX400)

(P<<0.05), WK 2,
2.4 BALF S4ifg &bk gn itk KB A LPS J5,
BALFE 4 it 850 S o P ber 4 T H 80 v F % B A 5 B W T



EREF 20557 A% 44 5% 19 B

PR AR YRR T LPS 515 59 40 i 5 5508 H Pokn 240 i
INFERE . ZRA G FE X (P<<0.05, L3k 2,
15+

-
o
1

w>

W/D(g/g)

]
ESE WRE  ATE
CP<0. 05, XM AL LA - P<<0. 05, SRR L ER .
Bz BHER W/DMUE

E3 BALF 20 i 2 B R F #4838 (T £ s, X 10°)

21 51 n 21 i AL vp s 2 i K
Xf HE 41 5 0.2440.03 0.15+0.03
TR 5 2.3940.29% 2.29240. 22"
BT 5 1.2540.13% 1.1920.09%

*P<C0. 05, 5 X BRAL L4 % - P<<0. 05, S AU L 4%,

2.5 BALF f1 TNF-o IL-13 /K0 S8 A LPS J5,
BALF Ht TNF-o IL-18 7K1 5 T X BRAL s JE I ST R B R
WK T LPS 512 8 TNF-o IL-13 /KM . 22 R A
it L (P<<0.05), i3 3,

*3 BALF 1 TNF-o IL-18 7k F#& Ml (z £ 5, pg/mL)

45 n TNF-« 1L-18

X AL 5 21.1645. 35 25. 644628
T 70 21 5 126.324+7.03" 104, 5612, 35"
JRIT UL 5 66.2046. 58 59.0448. 08

*P<C0. 05, 5 X RRAL Hh A5 7 . P<T0. 05, 5EETI4] L,

2.6 JHHALHEARIKKFE THEHEA LPS G, Il HH A NF-
kB IKK B2 1k 7K -l TLR4 2 [ A8 % 25 35 7K OF ¥ 4800 B4
0 A NF-«B fiLEL IKK & (K T2 R B8 2= R (P>
0.05) ; Ji & P 4F F 0 0T DL 3 A il LPS 5[5 ) NF-«B,
IKK # b TLR4 A £ LR, 2R A EIERE L (P
0.05), WL 3,

1 2 3
B ‘ s da - o 0.
= 1.0
3 XA
PNF-kB | M W S 65100 038 B3 HEEIE
B [=Bi-tig:|
® 04
PIKKB | e . g7x10° ¥,
IKKp ‘-.dssxmﬂ o
i W 8 o
pactn M0 O

1X‘Jﬁﬁgﬂ,2*§ﬂiﬂy3{éﬁéﬂg *: P<C0. 0575X‘Jﬁﬁéﬂ lrbif&yﬁ
P<C0.05, GHERIAH LA .
B 3 Western blot iJE M HA N E B RIEKTE

3 i it
ALT & i ZFp R E A BRSO 40 il 36 [H 2 5, 30 2 B Bk
TR 5 M RN 5 4k K R R Rl 5. B2 ALT/ARDS (1

2611

9 AL AR 22, o o 22 S A R R R B R L IR B 2 — . LPS
B 2 AN 2 AR T4 2 MR B M BE AR, LPS
S0 AL KL 2 BF 52 AL J55 31 F & 5 MLl 0 3 A L 2
=0T, AR PR B GE N TEA LPS S5/ B BT &
& \PaO, HEATHE T [ . 45 4 o B0 27 6 75 WL 22 3 il 21 40 485+ ok
TR, il ) JoiE 0 9 e N R R R A IR T K ML RS ALY
FI L AEHE R ALL /N BB R .

LPS G il 5 LPS 454 & A (LBP) 45 &, I # R
5T B W 4 M A0 M R 4 i 22 E A CD14 iR 5. LPS-LBP-
CD14 & 495 i Toll £t 52 Ik K ik, fu H & TLR4 & #8076
NF-«kB. NF-«B g —F % 5% K+, 76 ALI/ARDS % 4 . K k&
AR RS CHAER . 1EALI NF-«B 330 2 Fl 41 i X+ &
AL T3 F ik F L 45 TNF-o £ IL-18"), BF5 £ 0],
e ALI/ARDS 8 3 (9 3¢ S04 Bl ¥ 3 e b s TNF-o A1 IL-18
Bk I B . TNF-o #1 TL-18 ARAL AT Lk K 4 58 35057 L B
T 48 E B 4% » 3 T 4 35 5 22 1) e Mk 200 i 22 i P L 1 a4
Ay 355 PR I AL R BT . IR HLL & NF-«B i 54
B S AE F= 5 DR R E — 25 16 b NF-«B. JE B — A~ 1 4% 5E JCBR
OO R0 AL 252 (¥ 1E S 458 9 9 3R B Bl — 5 I S AR . el T
W B R BOE NF-«B, T 75 542 % B F 19 K iR . 2
ALI/ARDS Jiifi 4 2 45 48 0 7Y 16 3 FHIR 35 A9 GBI 4y . A SL I
o R RE LS B LPS RIS - TLRA 8 [ R KK T i, O
Jii LV Y B v e R A0 i B R TNF-o 1 TL-18 /K OF & 3 1
J. A LPS e i 7 TLR4 A, A /N BRI NI R T W 1Y
RERNL. MHREREHRME T LPS 5121 TLR4 i K ik,
TR RPN AR T TNF-o £1 IL-18 /K, — E R E F
] T AL Ze 5 1 4 = 0

i NF-«B B9 ¥ 7% 5 IKK (IB kinase) & & ¥ % ¥ #
02180 O TKK fy 4k I 3% (IKK L TKK) AR 35 3 3 (IKK) 28
B S 1B B E S . EIEF AL R NF-«B p50/NF-xB p65
R RIS IBZS A, 240 % 3 4 Bl IKK fn IKK
TR AL TKK W& A2 HF 1B Bif k. FiEE ik 1B
FEZ FEALEG S A R AL VE R 292 24k fi 4 2 R L
F NF-«B p50/NF-«B p65 — RIKBRR I AL BN 755 4
MO RN A . LRI TR AR M E
A LA i 453 495 J5 i 5 ) R I Bk A2 L 1 L RT RE 5 k) NE-
KBS R MR R A O . ARAFSE KB LPS BT IKK
NF-«B p65 2 [ 1 35 B2 fb /K F 5 11 55 60 2 7T A 20 il LPS 5%
19 TIKK il NF-«B p65 it BERERR L . PR, 285 4, 5% 68 38 4)
ALT [ 4 8 FI AT BB 3 2 9 ) NF-«B 13800 Ol SE 301

FOEMEN—FIRA BRI OE EHRANHTIZ,
i BB 9 2 W H B P P PR SR AT AR
FREMR AREZFIET LPS T ALL /] B2 4H LPS 5[k
FI 240 TKK Il NF-«B p65 25 [ B R 1k 22 3%, [ I 30 <08 il
TV R I P A MR P R AT B R TNF-a TL-1B 7K,
W 2 2 K i, R A SV A B . SRR R LT
ALT B, 5 6823 ] B8 38 o 10 il Bl 4 NF-«B B0 , AT 98 4% NF-
wcB G A 3 A 4 1 S 38 B AR B AL U A A

£ % 3Lk

[1] Villar J,Sulemanji D,Kacmarek RM. The acute respirato-



2612

(2]

[3]

[4]

(5]

[6]

[7]

[8]

ry distress syndrome:; incidence and mortality, has it
changed[J]. Curr Opin Crit Care,2014,20(1) :3-9.
Matthay MA, Zemans RL. The acute respiratory distress
syndrome: pathogenesis and treatment [ J]. Annu Rev
Pathol,2011.6:147-163.

Ward PA. Acute lung injury: how the lung inflammatory
response works[ J]. Eur Respir J Suppl, 2003 (44); 22s-
23s.

TR GHE 3 5 2L RO R MBS LT, v v B2 25 AR
FERR S .2009,7(3) :112-115.

Deng W,Li CY,Tong J.et al. Regulation of ENaC-media-
ted alveolar fluid clearance by insulin via PI3K/Akt path-
way in LPS-induced acute lung injury[J]. Respir Res,
2012,13:29.

Zhu T, Wang DX, Zhang W, et al. Andrographolide pro-
tects against LPS-induced acute lung injury by inactiva-
tion of NF-kappaB[J]. PloS One,2013,8(2) :e56407.
Zeng Z,Gong H, Li Y, et al. Upregulation of miR-146a
contributes to the suppression of inflammatory responses
in LPS-induced acute lung injury[J]. Exp Lung Res,
2013,39(7):275-282.

Chinchai T, Chirathaworn C, Praianantathavorn K. et al.
Long-term humoral and cellular immune response to hep-
atitis B vaccine in high-risk children 18 — 20 years after
neonatal immunization[ ] ]. Viral Immunol, 2009, 22 (2):

125-130.

FREF 20155 T7TAF 44 K5 19M

[9] Ricard JD,Dreyfuss D, Saumon G. Production of inflam-

matory cytokines in ventilator-induced lung injury:a reap-
praisal[J ]. Am J Respir Crit Care Med, 2001, 163 (5):
1176-1180.

Park WY, Goodman RB, Steinberg KP, et al. Cytokine
balance in the lungs of patients with acute respiratory
distress syndrome[ J]. Am J Respir Crit Care Med,2001,
164 (10 Pt 1):1896-1903.

Kolb M, Margetts PJ, Anthony DC, et al. Transient ex-
pression of IL.-1beta induces acute lung injury and chronic
repair leading to pulmonary fibrosis[J]. J Clin Invest,
2001,107(12) :1529-1536.

Li Q, Verma IM. NF-kappaB regulation in the immune
system[ J]. Nat Rev Immunol,2002,2(10) :725-734.
Vallabhapurapu S, Karin M. Regulation and function of
NF-kappaB transcription factors in the immune system
[J]. Annu Rev Immunol,2009(27) :693-733.

BB P I [P -5 S RN S (- U RSB R 1 K /TN
2 BT TR W A W 2R G R R B 3R 3K 1 B
(I ZRUP R B2 4. 2012.,31(1) :43-47.

Tianzhu Z, Shihai Y, Juan D. The Effects of morin on li-
popolysaccharide-induced acute lung injury by suppress-
ing the lung NLRP3 inflammasome [ J ]. Inflammation,
2014,37(6):1976-1983.

fcfa H I :2014-11-08 & [H H #:2015-01-26)

(4255 2608 71D

(8]

[9]

[10]

[11]

scans in children and adolescents:only when appropriate
and when optimized[ J]. Ned Tijdschr Geneeskd, 2013,
157(49) . 6711.

Brenner D, Elliston C, Hall E, et al. Estimated risks of ra-
diation-induced fatal cancer from pediatric CT[J]. Am J
Roentgenol,2001,176(2) ;289-296.

Don S. Radiosensitivity of children: potential for over ex-
posure in CR and DR and magnitude of doses in ordinary
radiographic examinations[J]. J Pediatr Radiol, 2004, 34
(3):S167-172.

Mueller C, Saint-Vil D, Bouchard S. Chest x-ray as a pri-
mary modality for preoperative imaging of pectus excava-
tum[]J]. J Pediatr Surg,2008,43(1):71-73.

Rattan AS,Laor T,Ryckman FC,et al. Pectus excavatum
imaging : enough bu-t not too much[J]. J Pediatr Radiol,
2010,40(2) :168-172.

[12] Greess H,Nomayr A, Wolf H,et al. Dose reduction in CT

WW VPO VOV

st %76

PO VOV

examination of children by an attenuationbased on-line
modulation of tube current(CARE Dose)[]J]. Eur Radiol,
2002,12(6) :1571.

[13] Frush DP. Donnelly LF, Rosen NS, Computed tomo-

graphy and radiation risks: what pediatric health care
providers should know[ ] ]. Pediatrics,2003,112(4):951-
957.

[14] Boon JM, Geraphty EM, Seibert JA.et al. Dose reduction

in pediatric CT:a rational approach[]J]. Radiology, 2003,
228(2) :352.

[15] B, 2%, 22 ik, 45 MSCT A4 18 /N L -l i

Wi g A (LT . B 2% S 8. 2011,26(9) :1012-1014.

[16] Lo Piccolo R,Bongini U,Basile M,et al. Chest fast MRI;

an imaging alternative on pre-operative evaluation of Pec-

tus Excavatum[ ] ]. ] Peduatr Surg,2012,47(3) :485-489.

i B #9:2014-11-10 &[] B #9.2015-03-12)

1
%
%
;

2% 3% 9T 1)

immmmmmm‘.ﬁ“mw““mmmmmm"“Mm“.wmmmmmm"““m“.wmmmmmm»i



