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HE. B WEI-H R Z 8 £ A 00 SRR R R . iE R A AR IESHR £ 45(30mg/Kg)
A LRI . 1h G4 35 RGEs R BRE 6938 54 (0.1.0.5 A= 1.0 mmol/kg) , Bk 5,72 & FE K 3e A )
SR FHEIREE T o, QmEAE 6 Fo g aA-F 10 69 R E ;B R FAA M TR P BAEER 3/ AEER 3k e A
B LT T RATE X R FE G %5 67 & (Western blot) - #1#m — £ AL RA R B fefo it £ A AT -1
MRNA B & & 6 4 HE £ ENZREFAEH L, 48 054 1.0 mmol/kg 8935 5 F am /K Ko 3 F
MEFREEF o fe@@BAE 645, it — T mg @& 10 KT, 08 S4B E AL F — AR
S RHE O FA TP — BN RASFRFR M, Mk E A G — B RA BB — R R T B,

SR FRUFRLH -1 Rk 2R X FAEERE—F LA F RS -1 AR, R EAA
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ML R AR, i AR T TREISHF LTS -1 KA RRER S BEFHEHT
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Protective effect of scutellarein on acute lung
injury in endotoxemic rats

Biao Wang', Hai-jun Yuan?, Na Yuan?, Wen-chao Zhang?, Jun Liu?
(1. Department of Emergency, the Second Affiliated Hospital of Nanhua University, Hengyang,
Hunan 421001, China; 2. Department of Otorhinolaryngology, the First Affiliated
Hospital of Nanhua University, Hengyang, Hunan 421001, China)

Abstract: Objective To observe the protective effect of scutellarein on acute lung injury (ALI) in endotoxemic
rats. Methods Rats were administered LPS (30 mg/kg) by intravenous infusion to induce ALI. Scutellarein (0.1, 0.5
and 1.0 mmol/kg) was given 1 h after LPS initiation. Levels of TNF-«, IL-6 and IL-10 in serum and levels
of nitrite/nitrate production were measured by ELISA and reduction method respectively. Expression of the mRNA
and protein of INOS and HO-1 were detected by gPCR and Western blot, respectively. The tissue injury was analyzed
by histopathology. Results Scutellarein (0.5 and 1.0mmol/kg) attenuated plasma levels of TNF-« and IL-6 caused
by LPS, and increased IL-10 levels compared with the LPS group. At 6 h after LPS initiation, the expression of
iNOS protein in lung and the lever of NO in plasma were markedly increased, which were reduced by scutellarein
(1.0 mmol/kg). LPS caused a significant HO-1 induction, whereas administration of scutellarein (1.0 mmol/kg)
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significantly induced higher HO-1 expression compared with the LPS group. The beneficial effects of scutellarein on
cytokines and iNOS expression were reversed with HO-1 inhibitor SnPP. The edema and infiltration of neutrophils
into lungs was reduced by scutellarein. Conclusions Scutellarein may induce the expression of HO-1 to alleviate

LPS-induced ALI.

Keywords: scutellarein; acute lung injury; hemeoxygenase-1

2 VRN 4%5 (acute lung injury, ALI) J2&— Ff DX
A0 PR A Ao B 3 A R REAE A I PR 2R 6
fIE, S B2 b R A S0 AH DG AR 1 il RN PR A 2
JEE TR LA R it PR 8 0t 7 5 A R A RN A 2 5 LK
AR AR U, 5 AT I 25 A1k (acute
respiratory distress syndrome, ARDS)—#¥, Z 4 iy
K5 RIEM AN LS HARR R E SRR,
WRREIRFE T o (TNF- ) FIZHIA 25 1(1L-1)
FAYIAE 6 (IL-6), EiEREREE A BL(high
mobility groupbox 1 protein,HMGB1). —& LA &
. (nitric oxide synthase,iNOS) Fil— 41k & (nitric
oxide,NO %5, I £1 ZE & A K -1(heme oxygenase-
1,HO-1) MM M £1 3R 73 fif ol Fe, IH &% 38 Fil— %
fbt CO MYBR G, WFEaRM], HO-1 S AR ™4
X rPA T 240 L | I I 240 R O L 240 A 3 1 S
N HA— 7 B PPIVE RS, 2 R 4 7 \HMGBL1 LA
KA BT EJH HO-1 ik, HO-1 Bt AL/
SR FEAE AR Rl A i SR A N OK A S E AE TER
M5 TR CO S HO-1 b, il B E LK
IS Z 4 (lipopolysachrides , LPS )75 (14 fiti 453 44 Fn 5
FEMENBERARTE . X FRB HO-1 %t ALI B AR AE 2 1
HEALN EEA —E WA mEEE W BEER
(Scutellarein, SCT )z PN B4 rh 43 5 H Y — i 2 i 2
AWK, IRSMFSERI, SCT A —E iR S
PUEAIE T, T REM B AZ S, 57 « B(nuclear fac-
tor « B,NF-k B)AYI#IAES, {H SCT X ALl 275 H.
ARVER BRI ARG, A58 B 7EARSE LPS 15
S ALL Sh¥ Rl s SCT BE 75 % 28 N T 54
JRR 43, FE M HUR R 5 HO-1 (i 38354 XK.
1 MRS5FE®
1.1 #e5ilH

SCT 4fiJif 98%, % Ji Hh Bk (Sn-protopor phyrin,
SnPP)Ity [ 3% [ Sigma-Aldrich /A &, $it HO-1 £ 7%
BELA, PRl B -actin 19 [1 35 Santa Cruz /A,
B 1o Ak W (horseradish  peroxidase , HRP) FRic
B 11 G (immunoglobulin G, 19G) 4L A& I [ %

FEl Abcam /A ], Bradford 25 [ ik & 0 5 i 75 6 H
2 Bio-Rad 2~ ], MR AFE A T o (tumor necro-
sis factor Alpha, TNF-« ), 14004/ & 18 (inter-
leukin-18 ,IL-18 ) A1 H 4 g A~ £ 10 (inter-
leukin-10,1L-10) 3K %55 W Ff i 46 (enzymelinked
immunosorbent assay , ELISA )G & [ 18T
AR A RA R, 8 R A 5
Roche 7 A, cDNA 3 % 5538 55 & W 1 35 [ Applied
Biosystems /A ] , RNA 2 B £ 14 B 3¢ [E GIBCO
BRL /A ) M1 8 ~ 10 JElIE SPF 2% Wistar K F[sh4)
YFAlHIE 5 : SCXK (1 )2015-0001, 4 # 260 ~ 290 ]
W F R AR 2R S 2 s
12 UHFEHEH

Imark [ Hn{X I H 26 [ Bio-Rad /2 A , LightCy-
cle480 SEh} g A M s, (polymerase chain
reaction,PCR) {¥ ¥ 4 %it 1 Roche 23 7 , Mini-PRO-
TEAN Hi 3k 1 g H 3 [ Bio-Rad /A i ,Bio-Rad
Trans-Blot > 1% E{Y ) [ 35 [E Bio-Rad 2\ 7] , Fuji
DRI-CHEM FDC 3000 4= H s+ Ak /i A
H A Fuji Photo Film A F] .
1.3 RIAH=*E
1.3.1 ALl BEA ey 32 5 5 205240 Wistar KT
(23£1)%C (55 £5) CHEE T4 T IEH BSR4
WFFETF RS L RS e PR 5 Sttt . KECR A
1.5 g/kg () SHHE i SRR, 2 8525 S0k
FRHE R 7 e AR AN ALL ALY | JE AR 4 AN ] A SE G
H5rk 6 20, 54 10 H KR OX R KT 4h
PIRRSESER K 9 mil A= BHER K, 73 3 A B R /K
1 h J5 R K TE A 2ml ARAs . QLPS 41 %
LPS(30 mg/kg) ¥ f# T 9 ml 2EFEER K v, 4 h Py 3
FERIKA I Lh 5, K ERIFI 257 2 ml Ak R
W ;BSCT T 14 : LPS A 1 h J5 , [RI B AAS ]k
J&# SCT(0.1.0.5 H1 1.0 mmol/kg, JHAAHS QI f# ) ;
@SnPP -4l : 7& LPS i AT 6 h i 13 5130 mg/kg
SnPP, HiAtl 5] SCT + i .
132 el aw R RACERES oG R B
Tt , R JH ELISA J5E TNF- o ,1L-6 1 IL-10 & . #
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Pl S PR AL A B2 TR TE A A A 20 A PR e
IR A 100 w | F7 1LY, 37°CHFH 2 h, 4
VER)E e AR S A R B A —3T . =P E .
5, M 450nm &b (% W ' BE AR, I AR 4iE br o it
LR TNF- o, IL-6 1 IL-10 AYHRE .

1.3.3  aiEs 3/ AEER HegmlE KRB RS R
FUIMAE 30w 1, A 60 | 95% 2[5 4°CHFF 30 min
PAEDTEIM S & . 14 000 r/min 250> 5 min Ff 5N
A 1 mol/L AL EHCI(& 0.8% 5 L4 VCIy) , fdi HoKt
FEAC R ()RR 1 MR R )R — A AL & NO, If
FH Sievers —S AL E AT HR B, 38 i ShRifE
(A PR B VRIEA T B , DA T T4 s oy S R R 8 / i
[[ZEEN iR

1.34 87 % PCR # iNOS A HO-1 mRNA
Foik o Trizol 35 $ BUR UM 21 21 5 RNA FEi
IR B2 g RNA K5, 5%k cDNA, 31T
FF4 L HO-1,iNOS 5 B -actin 514, Hr HO-1 3]
Y1343 514 :5'-CGTGCAGAGAATTCTGAGTTC-3'
(IE[m51%) 15 -AGACGCTTTACGTAGTGCTG-3'
(155 14);iNOS:5'-GCAGGTTGAGGATTACTTCTT
CCA-3'(IE[m 5|4 ) Fl 5'-GCCCTTTTTTGCTCCATAG
GAAA-3'(JZIa15|4)); B -actin:5'-CCTGTATGCCTC
TGGTCGTA-3'(1E[[5]4)) Al 5'-CCATCTCTTGCTCG
AAGTCT-3' (Jzm 519 ). # ik cDNA F=¥) & F
Miniopticon SZHF g i PCR {3 [, BB N 4514:95°C
s #E 10 min, 95°C 714 10 s.61°CiE k 20 s.72°C
FEAH 10 s, 3 35 PMEFR I HEL INOS Fil HO-1 Al
B -actin 1Y Ct{H , THH HARXHEAR R (27449),
1.3.5 Z& & %.9% ¥ i % (Western blot)# ] & & %
B il AL AU o S P R AY Cocktails
A3 . R Pierce 2\ Al LAY RAPI & 1142
UK S BUEEE A, 1 Bradford 7530 5E 85 ik
J& o IF3RE 20 o | 25 (1 T SDS- RN IR F
UK, BfJG R TREEN )y e AL BN R R IR T 4E R
J I 2P MR 5% s F & H =R E A 2 h, B
Je o B FHAR N, B —PUm — i s, Hamiber otk
W F.

1.36 AL F5H IS 10%4E /K Dbk
e, HAWEEERSEREER 4pm YR G
ARG FIBELT Y0, I ST UK AT PR 4
LB G IR SR AR 3 A T4 (P AR R 43
H 0~ 3 GO0, 23 BN KNS i PE4r Z F
1.3.7 SLERBLAEEMN  LPS ZbFE 6 h J5 , SRBBOK B

M3, 4 A g A A I e HZL IR I 0 (lactate
dehydrogenase, LDH ) &,
1.4 SHitEHE

K SPSS 17.0 Gei A T4 404, 1T a4k
P B + bRt 25 (x £ 5)Fon , Z AL A A H O 22
SIHT AL LA LSD -t K, P<0.05 k25 A St

2 FHR

21 SCTxtIm3Z TNF- o ,IL-6 F1 IL-10 7k FHIE20

X B4 AR ML AE TP TNF- o, IL-6 Al 1L-10 ¥k
JERAR. 45T LPS VEGfE , o i 1w o Rl 25
TR BE /4 SCT AbBR)S , TNF- o il IL-6 43 BT
i, T IL-10 B @3 = S A s R 20007, 22
SAEGIEE X (P=0.000), Hr,0.1 mmol/kg SCT
U TNF-« 5 IL-6 BY/KF, 5 LPS 41 H#s , 27T
Giit#E X (1=0.186 F1 0.261, P=0.726 F1 0.624);
1M IL-10 /KF5 LPS 4l tbds, ZRAGII¥E X
(t=4.954,P=0.000)., #%4T SnPP AbFR)5 , nl fg
T4 B SCT %} TNF- o ,IL-6 11 IL-10 fy5m (5 1.0
mmol/kg SCT 41 b4, ¢ fH 43 %I 24 3.268.3.917 FiI
4.415, P =0.002,0.000 1 0.000)., MR,
2.2 SCT xfIn#RAEERh / WHEEREh & = R Al INOS
EERIEHNEIT

LPS {415 6 h, KA AR £L / A ARk & 12 W
BIE . 5 LPS 4l H R, ANHVE B SCT(0.1.0.5 Al
1.0 mmol/kg) Ab PR 5 v] BH i 400 %2200 . Western
blot 455 7 , % R ZH K BRI 2 2157 2% rh INOS & 1
PR, M LPS A 251755 INOS KA. BAR
SCT 0.1 mmol/kg A SCT 0.5 mmol/kg F- A HEMH & 5
i) iINOS f%ik ,{H 1.0 mmol/kg SCT 4bFHJ5 ,iNOSZ

Mtz AERE SCT Xt ALl KR

MAETFREHZmE  (Xxs)
4151 Tgmd (g (pgin)
poiist::l 315+11.7 155+81  223+52
LPS 41 858.4+51.3 106.6+12.8 486.8+26.4
SCT #£4.(0.1 mmol/kg) 858.4+51.3 96597 902.4x442
SCT £4.(0.5 mmol/kg) 4762+18.2 625+10.7 752.6+36.2
SCT #.(1.0mmol/kg) 465.6+29.4 453+82 9785x25.6
SnPP+SCT #1(1.0 mmol/kg) 85.4+33.6 781x65 589.1+37.5
Fig 17.832 13.052 25.564
PiE 0.000 0.000 0.000
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KK B WD . MR35 SnPP ARBRSS , AT BR
SCT X} iNOS By ls . WAl 1.
2.3 SCT Xff#i HO-1 mRNA #1 HO-1 EBRIEH
A

5% A LA, KBRS LPS J5 il HO-1 mRNA
Tkt E . AR SCT Ab¥ 5 HO-1 mRNA 7K F
H#F—#:(P<0.05),HO-1 #7355 qPCR 4552540
DL 2,
2.4 SCT XJFA LR fREBITHHIF M

LPS JIr3ciy ALl LAZK Rl S hE 4 s 1 Ay 3= 22
FHIE . Oty AR g L3R I, I 1E #4220 03

7007 1)

600 |

500 | 2)
400
300}
200 4
oo H
0 - '

AR /( w mol/L)

1. XFHRZH;2.LPS 41;3:SCT 0.1 £;4:SCT 0.5 4H;5:SCT 1.0 41;
1) 5% IE4H LL# , 1=4.115, P=0.000;2) 5 LPS #H [t#5:, 1=2.354, P=
3.925;3) 5 LPS 4%, 1=4.212,P=0.000;4) 5 LPS 4 H4¢ 1=
11.581, P=0.000

1.2
)
ﬁ 1.0 1)
L 2)
T 06
I 4)
2 04
192 .
(@}
Z 02 |_L
ot
1 2 3 4 5 6
B
1. %HRZH ;2. LPS 24 ;3:SCT 0.1 £H;4:SCT 05 44;5:SCT 1.0 #1;6:SCT
1.0+SnPP 4H ., 1) 5 xR He#k, 1=7.852, P=0.000;2)5 LPS 4H t#%,

1=0.463, P=0.145;3)5 LPS 41 [b#¢, 1=0.574, P =0.084;4) 55 LPS 4
H#¢, 1=2.840, P=0.007;5)5 SCT 1.0 41 b4k, 1=4.243, P=0.000
B 1 SCTxtmRMERL: / THERIEE=E
KA iNOS E B FRILH M

R Lo TS LPS JE AN Ryt (] BT vk ik 7K i [
i AR e e R e e 1 1 R WA S R A 25 2 2 o S
1.0 mmol/kg SCT kb3 LPS KBS , Il 411143 [
k%= 35, WK 3.
2.5 SCT I LPS B SEr 8 4h i 55 89 %2

LPS 4bBH 6 h )5, 1fiL 3% 1 LDH AY7KF- o 2 8 T
WE2H(P<0.05), 1fi 0.1.0.5 1 1.0 mg/kg 7= SCT 4k
RIS, 7T R % LDH AYZK 341 (P <0.05),
B[R] 7] 2 SCT % LDH By 520 2% R LS8 it 24
X, 1 SNPP TRALFR S AT 3% SCT XF LDH Ay il 5k
M (P<0.05), WL 4.

3
20 ooy ¥

HO-1/p —actin mRNA & H %Kik

o L]

1 2 3 4 5

A

1. XFHRZH;2:LPS £H;3:SCT 0.1 41;4:SCT 0.541;5:SCT 1.0 41;

1) S5xtERLHE:, 1=2.674,P=0.016;2) 5 LPS £ L%, 1=4.563, P=

0.000;3) 5 LPS 4 b4, 1=6524, P=0.000;4) 5 LPS ZH 4%, 1=3352, P =
0.0014

1 2 3 4 5

i« 12

% 10 4

g

~ 08

Z 3)

% 06 -

= 1) 2)

*:I% 0.4 =

@ 02 ‘

s ol_r= |

= 1 2 3 4 5

B

1. %FIE4H ;2. LPS 41;3:SCT 0.1 £H;4:SCT 0.5 41;5:SCT 1.04H;1)
5%} HEZH B, 1=5.621, P=0.006;2 )5 41 L%, 1=6.524, P=0.000;
3) 5% IR LA, 1=9.521, P=0.000;4 ) 5%} IE4H L%, 1=14.512, P=
0.000

E 2 SCT Xffli HO-1 mRNA 1 HO-1 EARIEHWEN
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LPS+SCT 1.0 mmol/kg 41
3 SCT XA LRREBTHAIZNE  (x200)

3500I'
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2000[

LDH/(U/L)
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500 l
0

|
1
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1. XJMRZH;2:LPS £1;3:SCT 0.1 4H;4:SCT 0541;5:5CT 1.0 4H;
6:SCT 1.0+SnPP 41, 1) LPS It#%,1=3.057, P=0.002;2)5 LPS i1,
#,1=3.241,P=0.001;3) 5 LPS 4l Lk#%, 1 =7.221, P=0.000;4) 5 SCT
1.0 41 3, +=10.581, P=0.000

4 SCT f LPS i# ST E 4 iR 850

3 it

ALI Fll ARDS —#f , Hog B A= B4R 2 )37 1
st B A A7 , T S5 T B g 5 | e Al 7K e
H PR IS DI S0P I 2 6 32 5 AP A2
Ko PRI, A0 i 38 48 R Js2 1o 588 B 2 YR YT AL 1)

FERE, AR, SCT HA SR 2y B 22161,
FLAEHOR PR R S0 E, AR AT
[EJ ¥ SCT 4B AL K UG , & B E REFEAIR AL K
MR IL-6 A3k 2, [l t RS i 1L-10 97K
Fo IL-6 JE—FPE R AN F, B AR 3 RAE N
AR S BERAS R 1 2 CEZAEM . 1 1L-10
Xt 9 E HAA PR, © R A7 1] R i A 4 r S
YRR T B B SE 45 R B, SCT BB T I E g
A INOS ik 5 TNF- o BY43 A, INOS 2
b L- AEE Wk NO 1R , 2 —Fhis S A A=
PR AP INOS IE AR, LPS 41 A 45
R 2] 4 28 R LR I AR s v EE 1) NO.,
NO HJi75 41 P 7= A K it cGMP, J& X Il 8 -1
WL M ELAT 675K VR, RIS NO - BERZ i if 45 %) 1
b T o3 B BEURRE | AT 1 — 25 B AL I E AR
e & AR, A NO Rl AR s O R, B EA
M EEPED, ABFST W R B, SCT ARFHS , 40 79 3F
B PR R A e tho B S /b, X BH SCT i B i 4 il Py
LPS 5 (W AR SR / Al BRI A, Fe Z4mdil NO iy
FEA .

IL-10 (15— EZAEY2AE AR LIAHO-1
fRIFeik . HO-1 Ak il 21 2 [ fi i — 48 fk s CO .
BRET Fe FIARSEZ () FRGERE, EAEALIRM J0E
N 5 E AR R R A R E Y. HO-1 22
it HACH =0k ZAEVE ] . CO RIIRLEZE AL ] #1
il EL W4 INOS %% SRR TNF- o 25, 7]
B BRSNS AN R F IL-10 AY3e35 , T AIE I
TR A SEE RV o AN BIFSE R 25T HO-1 1555
CoPP HEH A TNF- o A1 HMGB11 B33k , M ifij
ZZfi LPS FrER ALI B TES, Ak, HO-1 BRFE /N
L IL-10 ZKCFEFEAR (B IL-6 7= 4= 54 i, I B3t
IR AR 3 s 2E BER] HO-1 REff A
PET IL-6 F [ 85 1L-10 Y43 1 , DT 0 20 9 75
RITEER E . AWFSSIESE, SCT AbHS , KR
JHZHZ T HO-1 AYZRIAAKT- W 3 e, iR HHHA )
) SnPP AbFHS , v B VEBR SCT X 4 A Al 430 LA
J¢ iINOS Fi1 LDH my4 i /E ] , iX W] SCT H 2 Al fig
it B HO-1 iYFRIAMIZ 5 HXT AL R PEH

HO-1 M= LHI R H 2 2, 228 5IGfh a1
WG L ST Nrf2 DR SRR A Sk
IR EE N RS, HHF5E o, SCT 1] LA 2254
JE G AL EE R T PR L E AT RES S HO-136
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