ETMEHBFMEPLRRFAEEB 2N
A4 v b 8 B2 4B BR RO 4E A B AR P AL
a R, EEEN, KEM?Z

R 2, 5F B2 BEw Y, mEiE LY

VAETE B TR 2B 2EE, [ M 5100065 2 7804 S BE e 5 /N R 2 Do EIR S s AR R 25 A, dBaT 100048
W OB AT WKGE RSN, R A58 (huperzine A, Hup A) Xt ZUEf#4)5 (acute lung injury,
ALD Ay b e 20 i fR 4 P SL) o 5 AN A SR HOHE FE A48 Hup AL ALT FAHOGHE AR, BRI B 3SR EIA
Hup A {&4" AL (V8 7E 8 SR REAT 5 420 M7 s BId A - B 1 ELAE 48 B pe oy -0 5T iR 7 ) 48 208 T ik
Hup A fR37" AL (A% CoHE OFEEAT 20 7 XHERAIE; 3 PRAIIRZ B (lipopolysaccharide, LPS) /N i
fifie b R 0 (MLE-12) Mg 4H il in L Hup A FACEE, 4 A28 & 1. A1/ 6 (interleukin 6,
IL-6) /K. BEALYIEALEE (super oxide dismutase, SOD) /K. 7§ - (malondialdehyde, MDA) 7K
SIS Hup A IR VE R, 355 25 1 f 8 B0 S B0 BOAIE SC B R ) 28 (KPR A . MR 2 B 2 00 T 45 R
7~ Hup A JE47 144 METEIRITHER, Hup A Z 5T HAMEEEIE. SURBL S RN GEYE IR
T NG B LB -3 Bl - 22 TR R IR K (1 BB (phosphatidyl-inositol 3-kinase-serine-threonine kinase, PI3K-Akt)
R 2 ZF AL S (mitogen-activated protein kinase, MAPK) i B{45(5 5l H; 70 70445 B 5
7~ Hup A 55 Aktl. Akt2 Fl Mapkl (SUPREHMIAME 17 (extracellular regulated protein kinases, Erk) )
B EAT BRI A EE: A 9258 B8 Hup A AT ELSGE LPS 5 IV TE T (P <0.05) , F#AK IL-6.
MDA. B2 Erk1/2/Erk1/2 /KF (P<0.05) , f2i& SOD S8Rk Aktl/Aktl /KF (P<0.05) . %L,
Hup A ] g id 4% Akel #1 Mapk1 GR5 il L 5 4022 % LPS 1531 ALL

KGR AT SRR Aktl; PIZEERYE S TTE

hE RS R28S ERARIRTG: A

Effect and protective mechanism of huperzine A on
alveolar epithelial cells in acute lung injury based on
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Respiratory and Critical Care Medicine, Sixth Medical Center of PLA General Hospital, Beijing 100048, China
Abstract: Based on network pharmacology and experimental validation, this study investigated the protective
effect and mechanism of huperzine A (Hup A) on alveolar epithelial cells in acute lung injury (ALI). Firstly, the
potential targets for Hup A to protect against ALI were identified by searching the public database for related
targets of Hup A and ALI, and obtaining their intersection. Subsequently, the core target of Hup A protection
against ALI was screened through construction of protein interaction network and "component-target-pathway"
network, followed by verification through molecular docking. Furthermore, a cell model was established by
stimulating mouse alveolar epithelial cells (MLE-12) with lipopolysaccharide (LPS) and pre-treating them with
Hup A. The protective effect of Hup A was verified by detecting changes in cell viability, interleukin 6 (IL-6) level,
super oxide dismutase (SOD) level and malondialdehyde (MDA) level. Finally, Western blot test was conducted to
verify alterations in protein levels of key targets. Network pharmacological analysis revealed 144 potential
therapeutic targets for Hup A, implicating its involvement in the regulation of biological processes such as protein
kinase activity, oxidative stress, inflammatory response, and signaling pathways including phosphatidyl-inositol
3-kinase-serine-threonine kinase (PI3K-Akt) signaling and mitogen-activated protein kinase (MAPK) signaling.
Molecular docking results demonstrated favorable binding activity of Hup A with Aktl, Akt2 and Mapk1 (also
known as extracellular regulated protein kinases, Erk). Cell experiments indicated that Hup A effectively
ameliorated LPS-induced decline in cell viability (P < 0.05), reduced levels of IL 6, MDA and
phosphorylated-Erk1/2/Erk1/2 (P < 0.05), while increasing SOD and phosphorylated-Akt1/Akt1 levels (P < 0.05).
In conclusion, Hup A may exert a protective effect in LPS induced ALI through the regulation of Aktl and Mapk1
targets within alveolar epithelial cells.

Key words: huperzine A; acute lung injury; Aktl; network pharmacology; molecular docking

BMEMB Cacute lung injury, ALD 2 3 EUR ERIUA M R it i i i
S = IR R R SR ERE, B E AR LR SORE S RSB, L R B
S PERRIR FHE 25 51 Cacute respiratory distress syndrome, ARDS) J& 35 id s 46 T2 () 5 22
ERI2 31, S8 ) ils b iz 240 L 9 2 8 SRE A SO E 3 47576 7 ALL & H AT 78 £ 220518, {HH
BT ALL B3 M8 Z R e R 250097, RIE FH T ALLVR YT R IR S AR LI R
SKIIEAIRTT R 2 R A BT

i JE 1A B 2 A AR, A AR G B 2 W) R T TR0 o P9 A L Y L

betiz i B TP EZE SRS, R ZLEE R A A2 H (huperzine A, Hup A) 2



— RN T E Y, BURZ BT ORI, Hup A BAAHIR . Hréafb. S dii s
PEADHI 40 I T AR, BT DL AR, B ERS Hup A &I TR ALL (98 1E
ZamulKi

2% 230 RS RGN R 2 2 DA R B (T 20 5 S5 AT B A AT I — 2
AL SRR W R IR T A BT A IR TR T TERE R, RS AR MRS S
AR5 R DL ) 25 W ORI 53 AL, AR, oK R 22 O AF 7 S 1 4% 24 3 2 TR T
YT ARG O TEAE 25, R L R TR B A 38 3 OV A S 1o 40 1) W A L A% RE %% AL,
I JEAROOTAT B AR AT 2L SUR BB 0k ALT 5. HhAh, Wang 2558 1 /4 44 24 B 2 5 4 106 2 10
B4 B2 2 — 2B o T v DL ) g e o R 2 i AR UL -3 BN / 22 U5 B R AR e
( phosphatidyl-inositol 3-kinase-serine-threonine kinase, PI3K-Akt) 38 i i 2 ok 4175 5 1) fii
WO, El, %% 24 B2 DL oy - N PR TR T ALL (VS TE 254 00 B 2
o

ANHIF GUHE T E LA 2R 1 ALL RRAEFE R A OG22 3Rk B ), 0 — D A I 2% 24
P25 T Hup A LR ALL TS FESE 2 SOHORAS Sl 7R B IEAl b3l i 49 % e 4 41 4
P S BEEA T B AIE FH LA B Hup A B 1 it b 5z 40 R ¥ AL AOFE FIALAD, Dy Hup A £R47 ALL
BARRZITF RS T SE IK B0 JE i
1 R ERE
1.1 FZEiRX

Hup A (#1t5: 19940, 46 [ : 99.00%, MedChemExpress A 7 ) ; JI§ 2 ## (lipopolysaccharide,
LPS) (Hit5: 0000153963, 4lifF: 97.00%, Sigma A7) ; DMEM/FI12 ¥57#%E. a4k i
(#£5: 6124022, 2350404RP, Gibco AF]) ; T8 &/ HER RIEW. JHMITHECAFIE Ccell
counting kit-8, CCK8) (#t'5: GA2312026. CR2207041, FIXFE4E/RAEMREAR AT
Pty B¢ s 925 W B 79 K I C enzyme linked immunosorbent assay, ELISA) 7| &-EH M & 6
(interleukin 6, TL-6) (L5 : GY06N24B7021, BRI SERAFEMBHE M GIRAFD ;
ALY B AL EE (super oxide dismutase, SOD) #&illik 7 & . N % (malondialdehyde,
MDA ez 7R 6 2 IR I E ) & (452 1115212205204 080521220525 111622230522,
T ERREVMERBRAT) ; HA Marker (5 : 91315953, Thermo AF]) ; HEH
fif. —¥ip-actine LIEHTHR HT. SDS-PAGE HE EFEGZMNE . B CVBERR BRI I 7R A4
RIPA 247+ Super ECL Plus #88{ & . SDS-PAGE BHIRECHIRF & (10%) « —Hiikig

1k, Aktl (phosphorylated Aktl, p-Aktl) . Aktl (#t5 251 M: 724525033156, 6235390327
3



824512013106.323S10016011.323S53156439.320S05116201.324S510016812.323S520096836,
723835001731, 723835021273, JLHUHEMIEEIERBEARARAF) o —HrdishEEmTy
P 1/2 (extracellular regulated protein kinases 1/2, Erk1/2) . #§f&1k Erk1/2 (phosphorylated
Erk1/2, p-Erkl1/2) (Hit5: 100861-1. 1001375-7, UilHi (L) HASHRARD .
1.2 {88
Z VI ReEg bRA (A5 : iMark, 35 [E Bio-Rad 2 7] ) ; 44.2% K  AZ 73 B AX (245 : ImageQuant
LAS 4000, %[E GE Healthcare A7)
1.3 SKES4RAR
/N R 4He (MLE-12) W H B2 MR AR A F .
1.4 MLEAHRFHR
1.4.1 ALI % 548 X ¥ R 5
454 GSE1871 A1 GSE2411 Jy /Iy Ul 46 07 5% s LW 7 B ds B, N 30E GEO il =
(https://www.ncbi.nlm.nih.gov/geo/) - GSE1871 HHEHEI N 3 MAFIRLLA 3 4~ LPS i 51
it 2 GSE2411 HHRAEGIN 6 MAFEAA 6 4~ LPS FFHUMlit 4. 7% LA b3
AT “limma” R AT 2 704, SREU 22 R I8 BE H (differential expressed genes, DEGs)
B8 ALT MHR3E [, DEGs ik skt 8: MEJE P (Padj) <0.05, | |>1 Mokttt &5
R KB ER. HE4R, Ll “acute lung injury” “ALI” “acute respiratory distress syndrome”
“ARDS” Jyog#ial, 4riliiid OMIM #5 % (https:/www.omim.org/)  GeneCards (4fi ¢
(https://www.genecards.org/) 1 TTD #(#% /& (https://db.idrblab.net/ttd/) % i AH ICHE £,
HAr GeneCards HH 22 i 16 #H O VE VR 73 KT 10 FURE S0, JE5 OMIM #dEESS . TTD
BAEPELS R DEGs & JF 25 b 3 BB IR 0l H B 2% 153 AH CHE £l
1.4.2 Hup A 7477 ALI #9#% £ ¥e &AM
7 A f% Bh PharmMapper ( https://lilab-ecust.cn/pharmmapper/index.html ) £l
SwissTargetPrediction Chttp://swisstargetprediction.ch/) & Tl Hup A ¥ 7 4E A #E S0, @
i PubChem #(# % (https://pubchem.ncbi.nlm.nih.gov/) & 2 3R Hup A ) — 2 45 #) DL K&
Canonical SMILES, 735 — 445 #) 5 A\ PharmMapper £(4f £ (Z {£>0) . Canonical SMILES
S\ SwissTargetPrediction (4% (Probably {H>0) , FEXJSREN A 45 B F H Uniprot 4 2
(https://www.uniprot.org/) BTV, ERERMEEGHF ZESERIFHE L5 “1.4.17 3k
AR50 A DR A mO0T BE i 38 5 B B 2 SRECZ B2 R Dl Hup A ¥R ALL RIS FE/E FHEE f(014,

143 FE 5


https://www.ncbi.nlm.nih.gov/geo/
http://swisstargetprediction.ch/

XF3REL ) DEGs #E17 5 [K 4 3 J5 5/ “clusterProfiler” R ALK SRELK DEGs 247 3E A
AA& (Gene Ontology, GO) DjRE & £ 73 B F T #B 5 K 15 B PR 24 5 FH4x 5 (Kyoto Encyclopedia
of Genes and Genomes, KEGG) il m &, k4 RUVUBEE R, SR
SN SRS H, AORBIE AL RN P adj [EIZH%/, ST Hup A RES IO TEAE
Yyid #2 B AH @ S
1.44 Hup A 5 ALI 24 $e 8 & & ZAF W 240 3 A X s e BaR A

B3R B S 45 DEGs 5\ String 085 /% (https://cn.string-db.org/) , % & ERINSEGE M
P B A HAE (protein-protein interaction, PPI) W%, FKi45 i S N Cytoscape 3.9.1 #ff ik
AT AT AL 3R, 3 —2P i it MCODE HiE SR O (1 3E R B
1.4.5 #3E“Hup A-ALI e &8 957 2%

FREL “1.4.37 W) ALLVGITFICE IR AT “1.4.47 HiR B AZ 0L R B, 32 Cytoscape
3.9.1 BAF R “Hup A-ALI ¥ 5 -8B 4%, [R5 H Nework Analyzer 43 HT W 4% ¥ $h 2 %5
T SR A 45 B A S B I
1.4.6 »TaiExRi

i3 RCSB PDB %4 i Chttps://www.rcsb.org/) 254K I T 51 <8 47 #5100 AR 405 44 (1
pdb # X 3CF, AH] Pymol %A1 AutoDockTools it 5 Hup A (143§ 45 Kt A7 53 1 #2552
55 R S5 R TTRAL, Zalid 255 HER A Hup A 5 CBERE s 45 SRR .

1.5 {RSMRARSCLG 36 F
1.5.1 MLE-12 A3 %

MLE-12 20 fdi & 5% 4 1% i) DMEM/F12 35775685 9%, BT 37°C. 5% %k
B 95Y XS LA P S5 A MR B 7%, 4HM%H T T25 B0 K 2 80%~90% 1 & FE I 1
TR
1.5.2 CCK8 &4 Hup A T LPS 4l 89 MLE-12 %@ e, & M 69 %5 of

W AbF 5B K MLE-12 40/ BA 3% 103 AL FE R T 96 FLARH, 520 il B
Ja B AR Hup A (0.1. 1. 10 100 pmol/L) 7l MLE-12 41ififd 24 h j5 3+ i, f4Lin
AN FEAREFRE 100 uL A1 CCKS Rkl 10 uL, JRAIJE K 96 FLEE T 37 cCHN ks 7546
I E 1 h 5 HEFRACAE 450 nm FRIEROGEE . tbAk, KA LPS (0.5, 5. 10v 50 pg/mL)
FIP MLE-12 401§ 1% LPS 1 MLE-12 4005 4 177 &, I3 T e 45 SR @R 4 (model,

Mod) I AAS[E B[] F5 45 (24 44 8 h) [ Hup A FiACFEAG I Hup A %+ LPS H# ¥ MLE-12


https://www.rcsb.org/

SRR . P HRZL C(control, Con) 4HMINKHEAT Hup A/LPS AbHE [ 1E % £ 921
Y.
1.5.3 ELISA &40 4 it 3% % £ & 1L-6 K

W A0 TR B R P 4 L B0 JS N 35 77 B R R A R 5105 AN R T 6 SR
R PG BE , 22 J5 4% AN [F) 50 L HEAT T TRAL BE . Con: U015 7725 ; Mod: Il LPS(500 ng/mL)
(16l Hup A: {¥AIA Hup A (1 pmol/L) ; Hup A+LPS: HIA LPS (500 ng/mL) FHifnA Hup
A (1 pmol/L) TRALHE 2 h U7, 24 h JEYSCHUAH MO it S 40 B 72 B, o) Rl S i Bl Pk
D 55 7% B b ) IL-6 7KF
1.5.4 #mf2 MDA 5 SOD K -F4&

Wtk “1.5.37 v HARMIREal, e R R G U W A4 MDA 5 SOD 7K-F.
1.5.5 & & %z épik % (Western blot) &M 48X & G a9k LTI

AR “1.5.37 o LI S ARG FH RIPA ZUAR PR B4 i B 1, 380 7 2 1 77 = Qo
MM IR, AR R S R S5 B R AT SDS-PAGE Hijk. RN HFER
(07 V5K S U # 2 PVDF JE S A8 H 5%/BiIE W5k /BSA HUAR =R M 1h 5, BE—ht
(p-Aktl, Aktl, p-Erk1/2, Erk1/2: 1:1000; B-actin: 1:10000) , 4°CHFE L™ E¥E
BE=Uk, AR 10 08, =EBE P (10100000 1h JGUEBE=, BRGNS &
H ImageQuant LAS 4 000 AT 52K, I H Image J BAFEAT K EEE 70 HT .
156 sitsae

i H] SPSS 24.0 X #HE AT Gi it 041, Z:EIKH GraphPad Prism 8 #(ff. SEEeHds L
Heabrde 22 ( x+s) Fon, MAFHR R ¢ K056, 22 418008 2 18 i AR F B R 3R 05 2
GIHT, T3 ZE TSI SR d /N R I 2 AR, 7 ZE AR R A Tamhane's T2 k4%, P < 0.05
NESAGIU R L.
2. R
2.1 MEAEFELER
2.1.1 ALI 48 X e & 49 3K B

PA Padj <0.05, |log FC|>1 A%, 435 GEO %454 GSE1871 Al GSE2411 ¥k th
DEGs 3t 1557 AMF1 246 A~ (JLE 1) 5 #% OMIM. TTD. GeneCards (4 2 3K HU ALI AH

RELRL 30354, A RO L RERME AR 2IMAH R 53t 4310 4.



GSE1871 GSE2411

® Up © Notsig © Down ® Up o Notsig © Down
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o @ 449
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) < 24
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& 1 GEO BuRE&E AT

Fig.1 Analysis of GEO dataset
RO fOAAEZE SRS FER ;R SO NI 22 R RIS ER] (P adj<0.05, log FC<-1) ; 4L
R SN LA ZE R RIEERE (P adi<0.05, logFC>1) .
Note: The gray dots are not DEGs, the blue dots are down-regulated DEGs (P. adj < 0.05, log FC < -1), and
the red dots are up -regulated DEGs (P. adj < 0.05, log FC > 1).
2.1.2 Hup A 89 #1278 77 ¥ & 700
43t SwissTargetPrediction 4 %2 F1 PharmMapper 045 22 7l Hup A AH < HE 55 345
100 NF1 1724y, B IFEBRE G E G B A 3RS Hup A O R 262 . #E— G000 A AT
MUFT Hup A FHOGHE sUBRUAS 42 5 419 51 Hup A FVEZEVRYTHILAT 144 A (WLE2)

4129 144 118

B2 BR-AYEE AT RE
Fig.2 Venn diagram of disease-drug targets

2.1.3 &7 ¥ 549 GO/KKEGG & & 947

XFSREUK) Hup A YELEIRIT 48 AT GO/KEGG &4, GO Thfe &S24 B WA i 4
B IS T VAR AU AN R AR R A . S T RRE
LT P B 3 OB A S ERK Ik B S A B2 . KEGG i@ s R4 R nh
PI3K-Akt il 4. 2254|5505 (i (mitogen-activated protein kinase, MAPK) J# . FoxO
WER . T, PR —®EM (cyclic adenosine monophosphate, cAMP) k. NOD K324k
B | 5 R R TS AL 2R (1 05 ( Adenosine 5'-monophosphate-activated protein kinase, AMPK)
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M. P IRZEN T (tumor necrosis factor, TNF) JEM . R -5 H I G (cyclic
guanosine monophosphate-protein kinase G, ¢GMP-PKG) i % UL A% R 7% 1k B 4 i w55
#9598 (nuclear factor kappa-light-chain-enhancer of activated B cells, NF-xB) J# % %(5 5 il

w®zhH (WKE3) .

GOF A KEGGR #4347
protein serinefthreonineityrosine kinase activity - @ PI3K-Akt signaling pathway - [ ]
positive regulation of protein kinase activity 4 L] MAPK signaling pathway [ ]
response to extraceliular stimulus 4 L ] FoxO signaling pathway - [ ]
P adj
Pad
response to oxidative stress 4 L ] 3e-08 Apoptosis - [ ] 0.010
2e-08 0.005
epithelial cell proliferation L 1e-08 cAMP signaling pathway - L ]

c Counts

wound healing + L] ounts - NOD-like receptor signaling pathway - o o 10

© 20 015

Q2 O 20

regulation of inflammatory response L] 30 AMPK signaling pathway - L] 25

a5
30
response to lipopolysaccharide - e TNF signaling pathway - L]
ERK1 and ERKZ cascade { @ cGMP-PKG signaling pathway - L]
regulation of MAP kinase activity 4 ® NF-kappa B signaling pathway - *
T T T T T T T
015 0.20 025 0.05 0.10 0.15 0.20
GeneRatio GeneRatio

& 3 GO/KEGG ZHEMT
Fig.3 GO/KEGG enrichment analysis
2.1.4 PPI R 25 A4 38 B X A ¥e B R A
FT A 144 4> Hup A FTEAEIR YT HE kg PPL 2%, Horp 3L Guds 139 A5 /b S 1
254 %S, Hh o EE SN Akel; #E—PE i MCODE ByE IR H 7 M, Hd g

Iy L & 33 M (L 4D .
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Fig.4 Construction of PPI network
Ve [ A R RS R 2 AR T R
Note: The connections between nodes indicate gene interactions.
2.1.5 “moy—def-ilsk” Wk
A “2.1.37 AR R K “2.1.47 FRRI 33 AN OCHEE R SR FR R -



T W%, A 45 AN AR 137 KR, Hoh o E B HIHE AN Aktl. Mapkl FT Akt2,
DA B R R N PIBK-AKt 3@ (LK 5) .

Pparg ~ ppa
Sy . — __smumpam,:f’_‘f‘_“fy = pathway

Kit g  Rent

B 5 “mor-Him-EER” Mg

Fig.5 Compound-target-pathway network
Vi AR R AR 2 IR ST
Note: The connections between nodes indicate gene interactions.
2.1.6 T
BE A5 F 738 DN 45 & BE /N T-5.0 keal/mol R 88 (1 5 /Ny T B 2 18 B A B 1 45
A R RO, 3 AR (A Aktl Akt2 BLK Mapkl 5/ F25%) Hup A 2 1A 202,
ZERLE IR Aktl Akt2 DL Mapkl 57891254 Hup A 2 8] 45 S iG ALRE ) 1) 4-6.99.-7.26

-6.79 kcal/mol, PJEARLFHILEHE (E6) .

Mapk1 |
~fi, Tokeal mol

7 GLL.ALuml
H G193
! THE 162
F l SER-S
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-Sd“” é?:-=;.: \,.- -
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Fig.6 Molecular docking pattern
2.2 RSMNASEIG I IE
2.2.1 Hup A F & MLE-12 %m et 5 4 7| &

WHE 0.1, 1. 10, 100 pmol/L 3t 4 MBS ) Hup A T MLE-12 411 24 h, Con AAZ



AEFR IR B TR . 5 Con AHEL, Hup A 7£ 0.1+ 1. 10 umol/L ¥R & Yt el P4 X6 T 40 i TG
PEFHAER, ££ 100 pmol/L W FERS X T- 20 g A B2 i HfEH (P<0.05) , HA Hup
A TR ESE 1 pmol/L I 40 MG e fe i, KB FH T Ie 2 (I 7) o

120
< 100
! 80 *
60

A
Cell viability (%

40
20

0- T T
Con 0.1 1 10 100

HupA (umol/L)

& 7 Hup A X} T MLE-12 HfiE M ( x+s,n=3)
Fig.7 The impact of Hup A on the viability of MLE-12 cells ( x+s, n=3)
¥: 5 Con AL, "P<0.05.
Note: Compared with Con, * P < 0.05.

2.2.2 Hup A 3 LPS #|#%k#) MLE-12 #) it i 1k 69 % v

R Hup A %f T MLE-12 403G PRS2, A3 FH A Bk BEAR 2 1Y) LPS 7 MLE-12
PR LPS WA EE &, Con NARZKIRM IEH K5 77240/Ml. 5 Con AHEL, LPS FHKE
7E 50 pg/mL i 0] DU 35 SAMyEPE % (P <0.05) (LI 8A) 5 4{FH LPS (50 pg/mL)
T-7i MLE-12 B #J % Mod i}, Hup A (1 pmol/L) FiAtH (2. 4. 8 h) Mod 7] LA E R
st (LK 8B .

20 m Con = Mod =3 Hup A-LPS
12
# . "
L= . .
* *
| ) u H H ‘ \
0 0= T T T
Con 05 5 10 50 ] 4 3
LPS{ pg/mL) ][] Times (h)

&l 8 Hup A % MLE-12 4G MMM ( x£s5,n=3)
Fig.8 Effect of Hup A on the cell viability of MLE-12 cells ( x+s, n=3)
E: 5 Con#fitt, "P<0.05; 5 Mod #itt, *P<0.05, I
Note: Compared with Con, * P < 0.05; Compared with Mod, # P < 0.05, the same below.
2.2.3 Hup A #%% LPS % F 49 MLE-12 %0 % 52 5 A AL & %
Nt — Al Hup A X1 ALL & AR b 2ORE 5 AL LT R2 i, ASE 52 Al 1
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IL-6. MDA LK SOD HIZRIEIK A4k, FHE: T TS5 % $ Hup A (1 pmol/L) TiAL#E 2 h
YEN Hup A+ LPS AL T T 46 - 5 Con 41AH EE, Mod 41 IL-6 Al MDA 7KF- & 2 71 (P < 0.05),
SOD /K3 Nk (P<0.05) ; 5 Mod ZHAHLL, Hup A FilAb# & 2 %K T IL-6 fil MDA
K (P<0.05) , REFEHET SOD KT (P<0.05) (KD .

A

B C
~ = 80+
_ 1o+ * S 4 2
2 1204 E 5 #
53 g 3 * . E 60+
4 E 1004 # [ s
2% god < £ 44 # =
= == 8 2 401
o8 60 S % 2 g * =
% a0 2 = 204
= 204 3 & | |
0- 0- 0- T T
&> & \ad Q5 N > ™~ Q“'-’ & > ™ &
& & N S o <
- > Q»‘}Q ?:(\z o = ‘2\‘)‘2 ?.x\/ (@ & Q@Q ?x\/
o & R

B9 RFDHSH IL-6. MDA Fl SOD HIRIEKTE ( x+s,n=3)
Fig.9 Expression level of IL-6, MDA and SOD in different groups ( x £, n=23)
2.2.4 Hup A *f MLE-12 4@ f& Aktl. p-Aktl. Erkl/2 #= p-Erk1/2 & & &3k K-F 8%} vh
Kl MLE-12 40 76 AR R T 16 F F Aktl. p-Aktl. Erk1/2. p-Erk1/2 ({3 [RIiEKF
Ak, A2 2 2E i 45 . 5 Con #HEL, Mod Hf) MLE-12 4liffd p-Erk1/2/Erk1/2 &
FEWE (P<0.05) , p-Aktl/Aktl &3 N (P<0.05) ; 5 Mod Lk, Hup A+LPS 41
p-Erk1/2/Erk1/2 5.2 Ff% (P<0.05) , p-Aktl/Aktl BE T+ (P<0.05) (WK 10) .

o , mm Con = Hup A
pEkI2 m 4244 kD B3 Mod £33 Hup A+LPS

Eikl/2 42/44 kD

B-actin E 43
b

*
#
1.04
p-Aktl < : # %
Aktl D ;2 054
| ST N | =
P-actin S -] 43 kD -
&S D™D Q‘? 0.0 T T

CES » p-Erk1/2/Erk1/2 p-Aktl/Aktl

&
RIS A
Relative protein expression
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