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HF Nrf2/Keapl/p62 {5 718 BRI A & [# 4 7%F LPS i S
/N BR 2 it 45 405 1 PR 0 4R

R, WK, WA, EAMA
(M P EHXE WHH—ER, 4M  310000)

[(WE] BE: WU A B3I 2SS0 200 i 05 (LPS-ALL) /N B BB 78 I R = AL . 3% 4 KM /N BB
HLAr 9 5 28 20 AR A M SE R AR 4 (0.002 g-kg '), A 43 20 (0.417,1.25 g-kg ') o BRZS FA 4, HAK 4R A
LPS ifs 2 /NEL ALLBERY . 25 25 40 43 AR G BEHT 050 1 ~7 RIESEH A 7 do 7RSS 6 h B BUITZH 23, DU 52 2 i it/ =+ Jo
T (W/D) 5 W8 /N BRI G T 4Tk 9 AL i (SOD) |, T 8 (MDA) i #: 40 (ROS) , — &AL &L (NO) 1y /K 5 Jif F 0 K %% -
BHEL (HE ) G4 8 07 35k 002 i 2 4497 28 o4 748 5 7 19 e 328 B0 328 7 ( Western blot ) i ) fili 28 23 b % %% s DF 7 B2 AHOG I 7 2 (Nef2)
Kelch # 30 4 G T AH DGR 1 1 (Keapl ) ,p62 DLJ A BEAHOCE A (LC3) TR H M RIZ KT . HR: 525 A4 WL AN R
W/D BFEFE (P <0.01), il o+ MDA 7K 8 2 M F 7 (P <0.01) ,S0D B EREAK (P <0.01) , i 41 0 48 ™ & , I B 3 R AR
Jifi 41 40 Nrf2  Keapl, - p62 ,LC3 T B 2K 1 3k (P <0.01) . SR L, M S8 KA A 18143 1.25 g-kg "4 W/D 1
FRAR (P <0.01) ; BA R 45 1.25 g-kg ™" 21 K 22 K M 41, BE 8 B 5 30 ) 1 7% vh MDA (7K - (P <0.05,P <0.01) , 775
SOD(P <0.05,P <0.01) 7K, M SE KA B F A [ 42 45 570 B 415 /I U 20 2005 728 50 B A A A ) 8 I ek 3, L g 25
T il 41 20 Nrf2 , Keapl , FfIK p62 M2 LC3 1 M2 13235 (P <0.05,P <0.01) fHE & B &4 f % LC3 11 e, 4ik:
A 15 4 i %t LPS-ALL /1N UEL AT B b ) 305 7 D, FCHL A v BB 5 9 4% Nef2/ Keapl/ [ 1 2 15% Il B A 56 .
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Effect of Baihe Gujin Tang on LPS-induced Acute Lung Injury in Mice Based on
Nrf2/Keapl/p62 Signaling Pathway

ZHANG Min, XU Cheng-chen, XU Ting-zhen, DONG Chun-ge "
(The First Affiliated Hospital of Zhejiang University of Traditional Chinese Medicine, Hangzhou 310000, China)

[ Abstract ] Objective: To investigate the protective effect and mechanism of Baihe Gujin Tang on
lipopolysaccharide induced acute lung injury ( LPS-ALI). Method: KM mice were randomly divided into 5
groups: blank control group, model group, dexamethasone 0.002 g-kg ' group, Baihe Gujin Tang (0.417,
1.25 g-kg™') group. Except for the blank control group, the other groups were given LPS to induce the mouse ALI
model. Except for the blank control group and the model group, the other groups were continuously given
intragastric administration for 7 days on the 1° to 7" days before modeling. The lung tissue of the mice was taken 6

h after modeling, and the wet/dry mass ratio (W/D) of the left lung was measured. The serum levels of superoxide

dismutase ( SOD ), malondialdehyde ( MDA ), reactive oxygen species ( ROS) and nitric oxide (NO) were
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detected in the mice. Thepathological changes of the lung tissues were observed by hematoxylin-eosin ( HE)
Kelch-likeECH-associated protein 1

(Keapl), p62 and autophagy associated proteinsL.C3 [[ proteins in the lung tissues were detected by Western blot.

staining. The expression levels of nuclear factor E2 related factor 2 ( Nrf2) ,

Result. Compared with the blank control group, the W/D of the model group was significantly increased (P <
0.01), the MDA level in the serum was significantly increased (P < 0.01),
decreased (P <0.01),
Nrf2 , Keapl,

and the SOD was significantly
lung tissue lesions were severe, and significantly reduced the expression of lung tissue
but increased p62, LC3 I protein expression (P <0.01). Compared with model group, the W/D of
dexamethasone group and Baihe Gujin Tang 1.25 g-kg ™' group was significantly lower (P <0.01). Baihe Gujin
Tang 1.25 g-kg ™'

0.05, P<0.01),

group and dexamethasone group were able to significantly inhibited MDA levels in serum (P <

improved the expression of SOD (P <0.05, P <0.01), dexamethasone group and Baihe
Gujin Tang group have different extents of improvement the pathological changes of the lung tissues the pathological
and the lung tissue Nrf2 and Keapl were significantly increased, and the protein
expression of p62, LC3 ]I was decreased (P <0.05, P <0.01),

effect on LC3B. Conclusion: Baihe Gujin Tang has obvious protective effect on LPS-ALI mice, and its mechanism

changes of the lung tissues,

each dose group of Baihe Gujin Tang had no

may be related to the regulation of Nrf2/Keapl/autophagy feedback loop.

[ Key words ]
likeECH-associated protein 1; p62; autophagy
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i%i?)#iﬁﬂf%ﬁﬁéﬁﬁi A I Bh AL b

ORI ROR AR F A BRI R R K, S
xn,\ﬁfﬁm%ﬂ PNITES =% I B G ORCEg R -
e ALL R v Bk kA R 0, T B 4L 4L
Bl 3 A7 76 25 24k % P 00 8 B RO AE 0 45 SR AR B 405 L A
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A BRA ] L HiE45 20180218 ) , 45 25 Hiks — 57 B & [#
&% T 1000 mL ZE 18 K b & W 2 300 mL, 2y
30 min, KERZGWER A, EE LAREAE 1k, LR
600 mL, il 5 0. 125 g-mL ™" (R A H .

L3 7 AR EW (R AEYRHL A
B w4t 18016) 5 2T ([ 24 42 A b 24 3l 5 A B
v ) A5 20161101 ) 5 SEAK B4 T 59 W (TLVE BHE 25
A BRZA F) L 4% €18032403)  LPS (3£ [ Sigma 2y
AL AIES 127M4030V) ;5 4 A6 9 1B AL i (SOD) |, TN
T (MDA) , — S AL A (NO ) A5 I 350 & (g ot 2 A
AW T AR SE BT, 45 40 B 2 20180824 ,20180824
20190311) ;% M (ROS) A6 I 250 & ( i3 2
AL AIES 20190317) 5 G i p62 Pk, i LC3 11 4t
i, BLUE B-NL 3h & 11 (B-actin) i f& (3£ E Cell
Signaling Technology 2 &, it 5 43 Jll i 51148,
127418,37008 ) ; i J5 2% % s I 1 E2 A G B+ 2
(Nef2) HiiA, U Kelch B AN A X HEH 1
(Keapl ) Hi & (% E Abcam 2\ &, #it 5 4> % H
GR298097-4 , GR27823-1) ; B AR T %A 1k W lili ( HRP)
FRic i EPT/N AR R E H (Tg) G 40, Il F ik
IgG/ HAR BEAR 10 —H1 (3 [ Proteintech 23 ], it 5 43
5>k SA00001-1,SA00001-15) ,

1.4 {Y#% Multiskan GO B4 K BEFRAY ( 35 FE %%
B H]) s RM2245 B 45 0400 7L, TP1020 A1
B 2H A K HL (48 = ok R A F)) s D160 5 45 5) 3¢
s qpEt kAN ) 5417R BRI B0 L (i E
AP ] ) s BXS3M A GE B e (H AR B EL T A
H) ) s ME AU 47 K (rb [E 4 47 850 22 5] ) 5 Power Pac
H %I H yk {Y , Chemi Doc Touch B #E I 424X ( 36 H
IR AT S

2 AFiE

2.1 R Ay sy MEPE KM /NER 30 H
BEMLYE 20 B 5 dl: 25 F4l, B4, b JE KA 4
(0.002 g-kg™ "), A4 4% (0.417,1.25 g-kg ")
M, a6 N, SIGITHBESES 7 d, 75 4
L A AR KRB 10 mL-kg ™', KK
HEE 1 h 5, B (4 Ah, HAr 4 A0 I S
10 mg-kg ™' LPS & il /NEL AL gy 20

2.2 AR NALEE RERS 6 h, Hum , i HiAk A
INBR BRUZE it 28 RS D ik Y/ T EE (WD) 9 AE s BUA
filiZH 4L - 80 CA#fr 45 -

2.3 AL (W/D)MH BB B A7 i 2 U BT =
() 5 WK HAEF KT IRA N 80 CHELE 24 h )5
FRE(TE) MR MAS WORE)/D(TE)HEH,

2.4 KK &KW G SOD, MDA K TR
45256 h, B, 7F 4 °C,3 500 r-min ' Z.> 10 min,
W3, 7™ A e O 7] e U B R A, R U o 9 o
SOD( WST-1 #:F 450 nm &b & 3) , MDA ( TBA 3 F
523 nm b4 ) , ROS i Bk 4 5 W B I 7 ( ELISA)
%F 450 nm ZbAE I, NO (i b 2 3% F 550 nm Ab A
) 7K

2.5 RFR-LL(HE) G 00 52 fili 20 2 5 23 2= A8
b FELEKLERZIE UL R T 2 RP R
Wb E e 24 hE B, K S#E1T R4 vk R R i
T 8. 8% H R i 45, W 45 56 B Al i AT 8 BB K LR
B AL A e e A AR e U0 R ILISORE DD
JBL 0 5 2E 47 HE 3L {5, 7E Olympus 8] % & 55 T
(200 1% ) , WLEE il I 41 2L A T 25 2%

2.6 5 B vE (Western blot) 6 Il il 2 24
Nif2 ,Keapl,p62 Jz LC3 Il & (A %3k BUMIZL 4,
PR, 0 B 24008 0, 78 VKIS 25 1F T BILAR B B
167853 BF B ) #0520 min, 7 4 °C,12 000 r- min "'
250 10 min, ] BCA R & AT 8 e . FER Y
RN AL30 pg B KK #ETT SDS-PAGE HL
UK R 5% R A4 W TBST ¥ W E A 1 b,
YRR, in A Nif2, Keapl, p62, LC31, B-actin — i i 1A
(1:1000) 764 CE&MAFTME TR YRR, A
ZH0(1:5000) Z=IRIFE 1 ho YRR, DA ECL &G,
B ek . SR HBER BRI R A
TRBE AT Tmage J 1345 26 L A5 IO IR A

2.7 HitFAbE SR A SPSS 22.0 k% £ i
TG00 BREE R x =5 FoR, RAHBHEEK
Ti 2250 B 45 & Tukey's Ko 50 BEAT Z 41 ] LL 5, P <
0.05 &R EAGITFE L,

3 &R

3.1 %t ALT/NEUAHZE W/D fysgm 524l
BORAIEMIHZ W/D BEFE (P <0.01); 54
TOL] A, SE R AN AL A 4 1.25 g-kg ' 4l
JfiZHZ W/D B F AR (P <0.01), W& 1,

x1 BEE€HX W/D BN (x£s,n=6)
Table 1 Effect of Baihe Gujin Tang on lung W/D(x +5,n=6)

20 53)) /g kg ! W/D
= - 4.47+0.13
L7 - 4.86 +0.10%
b FE KA 0.002 4.53 £0. 10"
\EEET 0.417 4.67 0. 15

1.25 4.50 +0.08%

H: 52 AH LK P <005, P <0.01; 5884 &
VP<0.05,YP<0.01(F£2~3).,
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3.2 % ALL/NEUMLE ' SOD, MDA ,NO,ROS /K- )
o S5z HA A B A /N R o MDA, NO,

OB LR, b B OR AL T A &Y
1.25 g-kg "3RI W BEAR M D MDA, NO, ROS

ROS /K- & Tt , SOD 7K i 3 [ (P <0.01); KA, JHE SOD KF (P <0.05,P <0.01), W32,
*®2 BEEEL£FHM/NRMES SOD,MDA,NO,ROS K FEHEM(z+s,n=6)
Table 2 Effect of Baihe Gujin Tang on SOD, MDA, NO and ROS levels in serum of mice(x +s,n=6)
28 51 Hl /g kg ™! SOD/U-mL ™! MDA/nmol - L~ NO/pmol - L~ ROS/U-mL "'
23 - 83.81 +11.31 3.38 +0.53 13.68 +2.50 27.00 +4.15
A - 37.98 £5.32% 9.67 +1.70% 30.77 £4.12% 85.16 +10.42%
E S/ /N 0.002 57.36 £9.00% 6.82 +1.93Y 21.68 £3.47% 47.18 £9.75%
ERAALE A7 0.417 43.98 +6.02 8.64 +1.53 28.02 +3.13 77.88 +8.84
1.25 67.34 £12.45% 5.68 +1.09% 18.27 +3.33% 44.18 +9.72%

3.3 X ALL /)N U JE 95 BEL 24 B B2 ) 45 1 4 il
G5 KL T AT AT UL 9 R S B O PN R LB R . B
RUZH /)N B 20 285 /) B Jd 08 2 0 IR i vt BE G S B
Y0 FE AL, AT LR LL A B K B I A R
AMpBh . BAM4E% 0.417 g-kg 4L AL L1
W INFE B e ook 3, i b ZE K AN A L A [ & 9
1.25 gkg 41 3% ok 3 il 4 2R W SRR L D

> %

: ’?“\3@:?

A 7S B BERIAL C M FER N s D. T A B 429 0. 417 g-kg ™!
B H AR &% 125 gokg T AL 2 [8)
Bl BAELFHI ALL/RAERFERSH 0 (HE, x200)

Fig.1 Effect of Baihe Gujin Tang on pathological morphology of

lung in ALI mice (HE, x200)

3.4 % ALL /NEUI4H 41 Nif2, Keapl , p62 J LC3 11
EOARBMZmW 525 (T4 b, #5784 fili 41 21
Nrf2 ,Keapl #5133k i 1 3 RE K, p62, LC3 11 & 3
FHE (P <0.01) s SRR 55, M ZE K A 4 mT LA B
b FhE Nef2  fEAR LC3 T A R (1 Rk 5 (P <0.05) ,
H AR 4 1,25 g-kg ™ 41REWT B T Al 414U Nef2,
Keapl, B fIX p62 1) & [ £ ik & (P < 0.05,
P <0.01) fHXF LC3 T Jo & e m, WK 2,33,

[-actin

B2 /NEAAL T Nrf2,Keapl ,p62 & LC3 11 & QR ik ik
Fig.2 Electrophoresis of Nrf2, Keapl, p62 and LC3 II proteins

expression in lung tissue of mice

®3 BEE&HM ALL/MRAHHLZ H Nrf2,Keapl,p62 2 LC3N EAREEMHM (2 £5,n=3)
Table 3 Effect of Baihe Gujin Tang on expression of Nrf2, Keapl, p62 and LC3 Il protein in lung tissue of ALI mice(x +s,n=3)

20 51 Fldt /g kg ! Nif2/B-actin Keapl/B-actin p62/B-actin LC3 II /B-actin
g - 100.00 +8. 64 100.00 +13.38 100.00 +12.33 100. 00 +10. 41
LR - 61.60 £7.97% 60.85 +12.76% 150.31 £22.61% 189.27 £9.01%
b FE KA 0.002 83.70 +11.34% 75.01 £13.58 130.32 £21.90 134.24 +13.84%
H&E & 0.417 62.79 +13.44 77.63 +15.65 135.02 +19.19 171.51 £36. 84

1.25 91.78 £9.09% 87.58 +7.86% 102.31 £16.93% 197.23 +11.91
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ALL tf 4 55 8% 9 8 AL =2 — , J& S 8 AKI 5058
SRR
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P (RNS) 25 [ phy S 2 O B, HLIA AL S 9
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ROS &4 S = R i, — RIS S Ak &
W9 B, ROS Az R S 0 AR X 7 #6IR 45 2 15 %
DM A R AR AF B e R ) MDA R sk
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AT SOD A 7E T AL 40 M P9 07 32 5 R 4 A
(g — st AL W, SOD K - 1 5 1% U] T 1 ] 2
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A 119 25 V8, 3 o 2 A 1T LA R — 2B 1 AR AE 5 1 5
SEHBOE VRS AN H T Ak ] R 2 4B i
FEB T L T A 4 v AL BT L IS 10
i MDA /K, FFi5 SOD /K -, 36 B BT S8 Ak B i 2 i
£ W 4R LPS i S ALT IR 2R 1%,

N2 A S 45 5 38 B2 HLR 1 25 45 S04k 38K
L S A7 ) o A S B Nef2 J2 5 9
BT S A L R B 3o R B A B S TR, B 4 i
i 5 MK & 1 Keapl DL Mt %A 46 5 b JofF (ARE)
MHAE SR E LR RL, G G A
b B4 B s AL B S Th e R 0L e — ik
IRAET N2 5 Keapl-Cul3-E3 & &4 % £, 7 Cul-
3-E3 7 F i ERE R iz 240, 4tz 2%
P 5 AR A T LA PR 4R A B S A S R S
3 I, Keapl 25 11 2544 v >f Db 4 1 5% ik % 2 AL
PG kTS Nef2 i (8106, I 85 1 Nef2 3 A 46
PR 7 S AL RS P 22 R ek L B RE SRR

WG Nif2/ARE {5 5 A 7 st g R
7R, LPS AR fili 4 21 Nief2 , Keapl 2 138 ik ; 55 150 Al
HEE, A AR 41,25 g-kg ™ TR 45 24 41 Ak 15 14
i Nrf2, Keapl 25 [R5, U] N2 (55025 T
A E 4%/ B LPS-ALL (484745 1

I IV — i B AR ST B A R W R £
ol 248 0 [ A0 455 4 1 SR AR A 32 40 At i s (T 2ok
A PN I B ) R g T AR ] Y i T AR A TR
I, [ W EE AR T — B N RN, DA AR 2 A
ZH AR, KT 20 M N R ROk R 22 (TR R I, A
Wi 5 22 Bl N SO0 % VIR 56, ALL 513 19 4 5 2 1
CRRiE S A s X", ZEHEAEA
p62/SQSTM1 14 F Wi iS4, REWE 5 1 M 8 1y 2R 1
LC3 HIE AR, W Mg IR W 20 . Se IR 45 S o
A2 BEAS 1 1 p62 k. LC3 T1 (h 323k ; 5 A5 Al
A B, B A 18 43 BB 45 24 41 RE % 3% B AIX p62
Bk (BXT LC3 1 SRk o i F . L b g5 Rk
BE A [ & im A IR B A S B L (E
REWZ I o 306 7% LPS Jr B [ W ji 2 b A A 2] £ 4
EH

AW K I A [ 4 TG 45 25 A Re s
il L35 o MDA (7K, 785 SOD /K-, % /1N Bt 41
Y95 A8 AR R A A TR R Y Bl 3 i AL 1
BF5E b & B0, LT DL 25 T 5 I 4 40 Nef2 % Keapl
R BEAK p62 MR 135, mT LAHEI /4 [ 4
VR LPS 5 S 19 /0 B ALT AR B &, L L] AT
fiE 5 $E Nef2/Keapl/ [ Wl BA K. A S H &%
A BB L 98 5 Nrf2/Keapl/ |5 Wit 38 % 8 757 48 J P 4
A B A, & 4% %t ALL B 1935 1
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