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[Abstract] Objective: To explore the potential mechanism of Xiaoginglongtang(XQL) in the prevention and treatment of
high altitude pulmonary edema( HAPE) by network pharmacology, molecular docking, and molecular dynamics simulation, and to
verify it by in vivo animal model. Methods: In this study, the active ingredients, drug targets, and HAPE-related targets of XQL
were collected from BATMAN-TCM, GeneCards, and Online Mendelian Inheritance in Man (OMIM) databases. The protein-
protein interaction(PPI) network was constructed by using intersection targets, and the core targets were screened and visualized by
Cytoscape software. Functional annotation and pathway analysis of the intersection targets were performed by gene ontology (GO)
and Kyoto encyclopedia of genes and genomes (KEGG) functional enrichment. AutoDock and GROMACS were used to evaluate
the binding ability of active ingredients to key targets. In the experimental verification part, a mouse model of HAPE induced by
hypobaric hypoxia (simulated 6 000 m altitude for 48 h) was established. The control effect was evaluated by hematoxylin-eosin
(HE) staining, lung tissue water content, lung tissue wet/dry weight ratio, real-time quantitative polymerase chain reaction(Real-
time PCR) detection of gene expression levels, and immunohistochemistry and Western blot detection of key protein expression.
Results: A total of 355 active ingredients of XQL, 2 142 targets, 716 HAPE-related targets, and 236 intersection targets were
obtained by network pharmacology analysis. Key core targets such as interleukin (IL) -6, tumor necrosis factor (TNF) , protein
kinase B1 (Aktl) , and hypoxia-inducible factor-la (HIF-lar) were screened. The results of GO analysis of common targets
involved 738 biological processes (BP) , 72 cellular components (CC) , and 135 molecular functions (MF). KEGG analysis
effectively enriched two important signaling pathways: Phosphoinositol 3-kinase (PI3K)/Akt and HIF-1a. The results of molecular
docking and molecular dynamics simulation showed that the screened active ingredients had good binding ability with key targets. In
the HAPE model induced by hypobaric hypoxia(6 000 m, 48 h), the lung tissue water content, lung tissue wet/dry weight ratio,
and pathological injury score of the model group were significantly increased (P<0.01) , accompanied by exudation of a large
number of red blood cells in the alveoli and alveolar interstitium, a significant increase in inflammatory cells, a significant
widening of the alveolar septum, and mutual fusion between the alveoli. The XQL administration group significantly improved the
above pathological changes(P<0.01). The results of inflammatory factor expression showed that compared with the control group,
the model group showed significantly up-regulated expression of TNF-a, IL-6, and IL-18 in the lung tissue (P<0.01). Compared
with the model group, the XQL administration group had significantly decreased expression of inflammatory factors (P<0.05, P<
0.01). The mRNA expression of key pathway related genes PI3K, Aktl, mammalian target of rapamycin(mTOR) , and HIF-l«
was significantly increased in the model group (P<0.01) , and decreased in a concentration-dependent manner after XQL
administration (P<0.05, P<0.01). The expression levels of key proteins PI3K, phosphorylation(p)-PI3K, Aktl, p-Aktl, mTOR,
p-mTOR, and HIF-la in lung tissue were analyzed by immunohistochemistry and Western blot. Compared with the blank group,
the model group showed increased expression of key proteins (P<0.05, P<0.01). Compared with the model group, the XQL
administration group exhibited decreased expression of key proteins (P<0.05, P<0.01). Conclusion: XQL can reduce lung
inflammation and improve HAPE. The mechanism may be related to the regulation of PI3K/Akt/mTOR and HIF-la pathways. This
study provides a new idea and a theoretical basis for the treatment of HAPE with XQL.

[Keywords] Xiaoginglongtang; high altitude pulmonary edema; phosphoinositol 3-kinase (PI3K)/protein kinase B ( Akt)/
mammalian target of rapamycin (mTOR) ; hypoxia-inducible factor-la (HIF-1a) ; integrative pharmacology; traditional Chinese

medicine
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SR L B0 A TE K B TC K G AL R Al 4k
RNA. RIS K RNA FE & F NanoDrop 43 Y66 11
5 e JE RN 20 B Ao/ Ao TELAE 1.8~2.0. K5 HEHL
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S/ PORINE X

215 A8 AR ARG I i S5 £H 2 v ke G g B 11 I R
®1 31WF3

Table 1 Primer sequences

EE] JFE1(57-3") £ /bp

IL-18 i AGTTGACGGACCCCAAAAGAT 100
T GTTGATGTGCTGCTGCGAGA

IL-6 % TGGGACTGATGCTGGTGACAAC 117
T AGCCTCCGACTTGTGAAGTGGT

TNF-a ¥ TGGAACTGGCAGAAGAGGCACT 78
T AGAGGCTGAGACATAGGCACCG

PI3K % ACACCACGGTTTGGACTATGG 140
it GGCTACAGTAGTGGGCTTGG

Aktl % ATGAACGACGTAGCCATTGTG 116
Fiif TTGTAGCCAATAAAGGTGCCAT

mTOR |9 ACCGGCACACATTTGAAGAAG 110
T CTCGTTGAGGATCAGCAAGG

HIF-la [ #f ACCTTCATCGGAAACTCCAAAG 228
T CTGTTAGGCTGGGAAAAGTTAGG

GAPDH  [Jf AGGTCGGTGTGAACGGATTTG 123

Fiif TGTAGACCATGTAGTTGAGGTCA
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B AR A T AE 60 °CR RS NS 3.2 HAPE f9 %% J§ #8 4L DL “High Altitude

JEEH KA. [ H pH 6.0 [R5 R 2% M, 7E 95 °C
T #E4T 20 min LB o BES ] 3% 1 Ak
S BT oA R P o A TS R L B R A R
A pH 6.0 Y47 £ 12 22 ph i , 7 95 °C F #£47 20 min,
Z e HEAT BT AL FE . 10% A4 1 2F 1l 3 B A AR 4
S A NS, Y R 74 °CT 5 p-PI3K.PI3K.
p-Aktl . Aktl .,p-mTOR . mTOR . HIF-1a(1:200) &
. K H LA HRP FRiC 9 90 (1:500) , H 7E
37°C W E 1 he HBE RN oF = 240 5 8O i
(DAB) Bt 4l M IR R R G . )5, U0
Zeat oK E WAL A B I T ER I S R, ER
W AR R GRS Image TR 22 TR
Ot % B2 (1I0D) 5 BHPE £ 35 T L (Area) , TH 5 F- 20
% A (MOD) :MOD=IOD/Area.
2.16 7 [ 4 B % (Western blot) A6 ) il 35 20
2 rp R G B B 1 R AR KO BRI/ BRI R 2H 2
20 mg, JIN AT B 8 DU TE A (RIPA ) 24 i i (& 85 A
fitg /W FR OB IO R ) vk b A K M R, 4 °C
12 000 r*min™ 2.0 10 min( & .0>244 8.6 cm) J5 B |
L, BCAEM E AW . AL 35 pgE &M
A B FEZE P, 100 °C7Z P 10 min J5 B AE . BC il
7.5% 1 - dor B R 4N - SR TN M T Y 5 S H Yk (SDS-
PAGE) Bt , AR A& Uk 4 55, Bl 10 5% 10
BB 2R W LM (PVDF) . 5% i g 4
W3 JE B 1 h, i A p-PI3K  PI3K . p-Aktl , Aktl
p-mTOR . mTOR , HIF-1ae (1: 1 000) S B -actin (1:
10 000)fEH —Hi ,4 °CHFF 1%, TBST R K 3 I 5
AT B HRP ARiE —HT(1:5000) , ZHEMH 1 h, 5
WK PR U A Y 9 Ak k6 (ECL) b 2% & 5%
Image J 545 T 45445 K A, LA B-actin i N S 118
Hbr X Rk
217 HeiteE ik SE8 A R ] GraphPad Prism
9.5.0 AT HT PG IER TR D X + 53R
7N, HH )M B B R J5 2 43 BT (One-way
ANOVA), VI P<0.05 K/mZRA G iH7E L.
3 BB
3.1 XQL WY 25 ¥ i 1k i or B /E FH A i il
BATMAN-TCM ¥4l JE A6 & , L Br L5 k&9
15 BU5 . XQL 8 M 24 3R A5 19 76 P 1 43 M JBR % 105 4
AT 184 J4H1F 644~ T2 384 HERL 154 B R
25 CHLMR T 69 AN FUH 5 75 A4S, 3 1 K 43 AT X
Y HE A 25 B A IS S SR AT 355 A1 R 4 F
2 142 YRR A
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Pulmonary Edema” >}y & 4 1r] , 76 OMIM %35 J 3k 45
242/~ HAPE #H - #0U 5 , £ GeneCards % #f /5 3 1%
622 A #E A5, X 2 BUHE A T I BR E A2 AR, A
F| 716 1~5 HAPE M1 3¢ 19 59 $E 45 .

3.3  XLQ Bl i HAPE (¥ ¥ 76 ¥ 55, 32 1] Venny
2.1.07EL S 1TV & % XQL 4 2 142 4> 25 W 1 1 HE A5
5 HAPE 1 716 4> ¥ 9% AH OC B0 i i A7 58 5 40 #r , 3t
A3 236 4~ 3 6] VE HI#E A5, o XQL By i HAPE 1Y 7%
TG HEEH A

3.4 R H - E AR BAEFH (PPL) M 5 g K% i
VEAZ LS FF 236 A L[ AR 45 5 A STING #44
JiE R HE PP 4% o 4 45 5 A Cytoscape 3.9.1, Ji
W U7 B9 SR 0SS, 1% PPI M &% 40 5 232 Y A
5 360 2 i1, 4 B8 Degree H # 17 HE . i H
CentiScape 2.2 i /- , iR i /i %4>227.146 5. K % £ >
0.002 2 ll Degree>46.207, 15 | 55 4~ 4% .0 0 5, 3 H.
i 1 Degree #E 17T HEJT , HE B Degree {EL AT 10 A9 #2145,
IL-6, ALB . TNF, GAPDH . INS, Aktl  IL-18, TP53,
HIF-1a Fl STAT3, 1 b A 5% 09 A0 B 5 o DL 1 53
H R B in b A

3.5 EG-IEPE ALY -AE AN A AR 2l -
T M o3 - B e R S A Cytoscape 3.9.1 17,
ey g o 24 -3 P R - A AT R 2 *E%Degreeﬁfﬁ?iﬁ
T 10 B 36 PR B R (B )-9- 5 75 3 -6-H 56 -5, 9-%%
T 2B R TN BEIR Lt IR AR
D-Frig s B- A B L R L (S)-(+)-FF
Fi L~ 7B, /8 XQL Y B A% 4 o UL 3 58 AR
B A L

3.6 GO &M KEGG i i & £ K236 1038
£EH0 5 A DAVID $4l: 2 , i#£ 17 GO FI KEGG A ¥
5 B 2B S5 R oR, 208 GO M, I w4 84
Wit R (BP) 738 B, 4l ML 41 5L (CC) 72 %, 7 F I fig
(MF) 135 Ffr, Horp BP 2 2240 1§ RNA R4 i 11 X 4%
SR IE AR R R R IE R F5HS R
JiE SN | F [9] 9 75 DNA 5] 5 1% 56 RNA R 450 11
Xof e SR 1 B A AN LA A 8 B 1 O 1] 9 4 L iR
JIEHE Gk i R R T R A R dE . CC
2 AL A RS A0 M S AN A LM A X AN i A
ol 1IN 95T U0 NP R NS A N g T I =4
HIEME A . MF EEMIEEHRL A AHRFE W
BARSA SEE 746 HAEE RAE
P DNAZ5 G W25 G 5 5 2 R4 G AR &
PE DNA 255 55 S N3Gk i 2r Z 454 . ILHE R
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HEY RS kA L /0N B 2H 2 25 0 B 2 A B O T AR I

KEGG i P% & 4 70 fr L 5 4 31 172 %38 % | HF
24T 10 P38 [ O g i G B QIR AR TR AR BT Y )
5 Sf Bk o FERE Ak Ak 2 B0 - 32 RS (HIF-1 {55 3l
% 1R 5 AN B bk oK BE R AL R (F 54 T PIBK/Akt
I P2 IR AT M A 0 38 B -2 PR B DR 0 L
95 , 378 XQL B ¥4 HAPE 1 ¥ 78 38 % 5 HIF-1 {5 5
i PI3K/AKt A 5 38 B | il fg W i 12 % U1 M
o UL S AR R BRI A R
3.7 OGRSy - RO B IA K XQL Y G
Ay A S M KEGG & 43 - i HE 44 B 10 Y
i % 5B HE 5 A Cytoscape 3.9.1 B4 4 #L “ 25 49) - i
-0 -3 B 2 DL R A S R BRI A L
38 WHAEMER S EROBANESESIERN ¥
Aktl (PDB: 3QKL) . PI3K (PDB: 4JPS) . HIF-la
(PDB:6GFX) .mTOR(PDB: 7PED) : Jy Xif $2 41 i,
TE NG Pk B 43 R AT 4 F R A9 B0 A5 R 45
GHE. —MIN R, 45 A BETE-5.0 keal-mol' (1 cal~
4.186 1) LT By DX B9l 40 o 1 A B0 A, R W] A 5 0
S BRI ME G R 104 K
A5 A A A R I Akt H - A S
2 ANCS) - () -5 7 B 1Y 45 A RE R AIK L, PIBK 5 (S) -
(+)-F B L-75 7 25 4 fe B Ik, HIF-1a 5 (E)-9-
SN A -6-H -5, 9-5% T -2 Il - A S B 2 [
255 e A, mTOR F1(S)-(+) -7 71 L-7 i 119
S A ek, X BaR G R T AT AL . DL 3G 5 R
BEE o 4 ek

i 32 GROMACS # 4 %F 8 Fh B AWk Rk AT T
100 ns 9 73 1 3h J1 #6400, DA os e i Ra etk 5
A FRE , IE X F I o 7 R A AT R . A
SER R A AW ) RMSD 78 #5180 8] P 3 3l
R B2 A/ 3R WY LR AR A AR 5 8 . RMISF 43 7
i — 25 48 7% S B T RE DX 14 I Bh DN R X X
WHAE R E SR Rg/ar RAKLE SYTE
BEAPL AT A v DR o B B R A A 5 RS T IR R
PN A AR B A 4 F I AR A FH o SASA 43 HT R
AW HE K O X R R AR | [A] Houm 43
BE 52 7 R 1Y 4 0 A5 I 28 1R B . 2R X
Yo J1 2 S8 AR GEIE S 8 P I A Ik R Y R B
AL S5 1 2h 1 SR T, Ry 1k B I 445 SR 3t
TORTAR A o UL R BRI A R
3.9 XQL X} HAPE /|y FUfiti 20 25 B 2% A5 4 (1) 52 i)
TE 4L/ BRI 20 29 235 #9285 5 36 3 DA i 36 i) B )
BE TE R il 96 ) 5T A L 9% PR 440 IS v R S O 5 A AR

PG, Jiti v 1] B B 2 48 5, B O S v MR A i A A
T 240 L 32 31, 0 0 it 0 s PN T DL e ke 4 i 2R R A
C1 4 MR 5 BT A LR, A% 2 25 AL/ U 4 1
05 R B B0 i 0 A, R AR 3R IR Sy it 96 ] I ol
A AR A TR U DR BT e, L U R DY 21 4
B>, W 1, 20w B R B B R A )N
B 43 0 9 43 5 E 40 B 3 T e (P<0.01) 5 5 AR A
P, 45 2 25 A/ BB B 00 1T 4 3 AR (P<
0.01). WLz&2,

TE AR 4B BRIA]; C, D.XQLAR i 57 f 41 (18] 2 &1 3 T+))
E1 XQLX HAPE/NRAARKREZTHHZNE (HE,x100)
Fig. 1 Effect of XQL on pathological changes of lung tissue in
HAPE mice (HE, x100)

F2 XQL3XHAPE/MNRATIRGHREB TS BRI (X+s,1n=6)
Table 2
HAPE mice (X+5,n=6)

Effect of XQL on pathological score of lung injury in

4 51 FltE /g ke 5 BEVE 53 153
ERda 0.00+0.00
IR 241 4.29+0.16%
XQL I & 41 7.8 3.66+0.04"
XQL & 771 1 41 15.6 3.28+0.07Y

5 IE % 4 R VP<0.05,2 P<0.01; 5 #5 # 41 1 % > P<0.05,
YP<0.01(5£3-%6 )

3.10  XQL X} HAPE /] U AU i) fi 25 7K £ 71 il 2H 21
M/ B i e (WD) 52 5 0E 5 20 AL SRS /N
B 1) B 5 7K e R B 2] 4T R b R T (P<
0.01) ; SHRIRIA LA, XQLAK . ey 77 0 4 /) Bl 75 7K 4t
FRl 208/ T i L 2 PRI (P<0.01) . WL 3.

3.11  XQL X HAPE /] B 784 Jifi 38 20 2 vp 58 i [H -+
N 0 5 mRNA £ Ik Y52 M TNF-«. IL-6 Fl
IL- 13 2 i & A 4% 00 #8453, & HAPE & A & Ji i 2
HOCHEM RAEN T 45 R BN, 5IER 4l g, B
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&3 XQLX HAPE/MRERBMH S KEMMAL R/ FTRELL
(WID)KIZ I (x+s,n=6)

Table 3 Effect of XQL on lung water content(Q) and lung wet/
dry weight ratio( W/D) in HAPE mouse model (x+s,n=6) %

4151 Fl /g ke oK WID
IEH 4 71.39+1.45 3.50+0.16
H I 2] 78.74+2.06% 4.74+0.49”
XQL A it 241 7.8 72.88+1.69% 3.70+0.23
XQL il 2 15.6 72.20+1.76" 3.60+0.22%

A2 /N B IL-18.1L-6 ., TNF-a , HIF-1a . PI3K | Aktl |
mTOR 8 3 14 fin (P<0.01) ; 5EL AL 48, XQL I
/& ) B 4 /N BLUIL-18.IL-6 . TNF-a . HIF-1a, PI3K .
Aktl . mTOR B i T B# (P<0.05, P<0.01) . L3 4,
XQL & il i 2R T7 AR A

3.12  XQL X HAPE /]s U A4 Jifi 38 25 21 rh OG5 25
TR 5 IEF 4R, B R4 PI3K,
p-PI3K . Aktl .p-Akt]l . mTOR .p-mTOR .HIF-1a {55

#* 4 XQL X HAPE /)R AG & 4H 2 # TNF-a . IL-6.IL-18.PI3K . Aktl . mTOR.HIF-1a A mRNA & iX

HRIA YR ET S, 2796 5% 58 L (P<0.01);
5 BIR 2 L %%, XQL X . /& 7 it 41 PI3K., p-PI3K .
Aktl . p-Aktl . mTOR . p-mTOR HIF-1la i & 14 % ik
4 U] 5K (P<0.05,P<0.01) ., MHEE M RBL
FO AL XQL MR 4RO A, WLk s K 2.
3.13  XQL X} HAPE /| FRUSE A Jifi 55 2 21 rp OC S 2R 11
TR m 5 IEH 4 R, B R4 d PI3K,
p-PI3K . Aktl .p-Akt]l .mTOR .p-mTOR ,HIF-1a Y &
P 2% 15 2 0 & TH R (P<0.05, P<0.01) ; 58 R 2 Fo
B, XQL Ik & 4 Aktl .p-Aktl . mTOR ,p-mTOR [
THAW WA, 25 A 5% 8B X (P<0.05,
P<0.01),PI3K .p-PI3K . HIF-la (U E A EKEHA T
Fekadh (A2 R G2 8 0 XQL E s 4 ik
Ji A B HRBYIREE, 227450 2 L (P<
0.05,P<0.01). i EFFAk, Horf XQL & 7l it 50Ok
T, HBt e B g K i ) 4 FH AT BB EL A R R A
PE. W6 &3,

B/
W

Y8 (x+s,n=6)

Table 4 Effect of XQL on TNF-a.IL-6.IL-18,PI3K,Aktl . mTOR. and HIF-la mRNA expression in lung tissues in HAPE mouse model

(x+s,n=6)
21 51 Fl /g kg TNF-« IL-6 IL-18 PI3K Aktl mTOR HIF-1a
E 4 1.00+0.19 1.00+0.20 1.00+0.28 1.00+0.41 1.00+0.11 1.00+0.22 1.00+0.24
AR 4] 3.37+0.60°  4.09+0.67°  11.53+3.52%  2.56+1.02  4.78+1.42Y  4.59+1.38Y 2.72+0.92%
XQL i 71 42 21 7.8 2.10£0.52Y  2.31£1.05" 7.01£3.55¥  1.30+0.48” 3.13£0.69%  2.83+0.95% 1.74+0.33%
XQL 7 41 15.6 1.84+0.38"  2.06+0.89" 421+£1.96"  1.08+0.44Y  2.25+0.93"  2.49+0.74" 1.32+0.18"
#5 XQLX HAPE/MNRERFHHALARXBEAREINENRBEBENRM (Fts,n=6)
Table 5 Effect of XQL on average optical density of key protein expression in lung tissue of HAPE mouse model (x+s,n=6)

205 /g kg PI3K p-PI3K Aktl p-Aktl mTOR p-mTOR HIF-1a
1EH# 4 0.29+0.01 0.37+0.03 0.39+0.04 0.35+0.05 0.35+0.03 0.38+0.01 0.42+0.03
TR 4] 0.65£0.04”  0.61£0.03”  0.63£0.03”  0.52+0.04”  0.50+0.02”  0.54:0.03” 0.56+0.03
XQL KA it 21 7.8 0.50+0.02Y  0.48+0.04"  0.51£0.04”  0.45+0.04”  0.45+0.01" 0.45+0.04" 0.49+0.02Y
XQL 7 7 it 2H 15.6 0.43£0.05"  0.40£0.06"  0.46£0.03*  0.41£0.01"  0.430.01Y  0.42+0.02" 0.43+0.03"

4 itig

e JE AT R R AR 2 5] 2k T L A W A A il A S
PRS0 B B B O, S B0 A I A AR P
IR 5 VR i K i, v 58 N S HAPE & AR 1 56
BEPR TR, K R RS S UM I T
L N s 7 1 R W Nl 0 =N o L I [ = 1
T VR T 00 A B 5 A 5 aE — 25 o T e i g g
0 o A BE Y ARRE B AT W 1 il 2H 2 Ak - Bt Ak
FRGE 0 B A VA AR 0 48 A 0 A 15 0 S 1 70 BR
AT 2 fil 4 2P R AR A i R TR R,
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HIF-1 (1 o MV 36 5200 1 3% 34 o, 0F 9% 3% Bl Y h
HIF-1a /K F JF %5 & HAPE (0 1 & A& ¥ br 5 W
(AUC=0.87), 4 5 {8y 86.45 ng- L i, H: 12 Wi ff &
PEFTRR 51 20l 35 80% 1 81.45%° ., FELR BRI
HIF- 1o i 2 X 35 1% 9K 3l HAPE %5 3L F F2 . — J7 1
AR RRE T R, sh P S 3 R W, 7 620 m I
JE A0 AR 4D B0 55 23 0% HIF-10 {5 5 3%, {2 3 1L-18.
IL-6 . TNF-a Fl IfiL 8 N J¢ 4= K B F (VEGF ) 45 2 48 4
JIf A1 86, 2 T 45 o i ot 3 A 0 B AR RO
JnE HAPE™' . 5 — Jr i, R A 5056 R B, IR
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PI3K p-PI3K Aktl

p-Aktl mTOR

HORIY

200
e

s
, ey
; 5

p-mTOR

HIF-1a

B2 XQLX HAPE/MREHFHAAFXBEARINFM (LAEL1L,<100)
Fig.2 Effect of XQL on expression of key proteins in lung tissues of HAPE mouse models (IHC,x100)

#*6 XQLX HAPE/NRERMMAL[FXEETARIENHEMN (v+s5,n=3)

Table 6 Effect of XQL on expression of key proteins in lung tissues of HAPE mouse models (x+s,n=3)

2 51 FlH/g-kg' PI3K/B-actin  p-PI3K/B-actin  Aktl/B-actin  p-Aktl/B-actin mTOR/B-actin p-mTOR/B-actin HIF-1la/B-actin
14 0.53+0.01 0.34+0.07 0.74+0.05 0.28+0.08 0.23+0.02 0.19+0.02 0.54+0.04
TR 0.61+0.03> 0.57+0.10" 0.97+0.05 0.81+0.01% 0.40+0.04% 0.32+0.03 0.82+0.02%
XQLALH & 41 7.8 0.57+0.02 0.44+0.02 0.82+0.01 0.47+0.14Y 0.28+0.02Y 0.20+0.02" 0.69+0.06
XQL @5 # 21 15.6 0.53+0.01" 0.35+0.06 0.77+0.02" 0.41+0.08" 0.26+0.01" 0.19+0.02" 0.60+0.07"

(1.5% O,) Al 5 F i 0 I K2 40 s (AEC) b HIF-1a 3R
ik B ST B G (ENaC) 6 1, 98 20 4
B W, T O VT R B 0 R R i v
IK i I 5 e AR sS4 B L Bh L i — A E S A
17 620 m ¥ 3K 1% S 20 58 AT 00 HIF-1a/VEGF 55
I [ B R AR B S AL [ 43 DR H R (GSHY) (4 e T
Jik i 41k W B (GSH-Px) #8481k ) 17 £k i (SOD) |
NI S R F B, M DG B F 2 (Nef2) /1L 21 26 i 42 il - 1
(HO-1) ik , 51 & Ak 0 17 , B IR il ¢ 1 77
Yy J5% A L 45 #25L PISK/AKE {5 53l [ 2% 41 i {5
B G ) DG 2 — o YA N 1Y) PI3K 32 F
B 225 AL, T AL Y PISK £ 4 Akt M 40 ifd J5i b 5%
LBV MLIE 5 A A T & A BRI . 1 ALY
Akt AT 48 22 A T R UiF#E 4R H mTOR, 2 5 R 4E L
N WA 2 R A R . A ST R B, PIBKY
Akt {5 530 P BB A R0 2k il 5 0 04 A RE R N
i 3 7 PI3K/AKt {7 5 38 [ BB I/ LPS 75 5 1 &
A il 458 405 /0 BRURSE 28 9 SR PR 7 10 e T30, 9 % i 548 1 95
B0 B K e

XQLE R {5 7€ ) i y7 “ Sh FE AR 7 IE ) 48
a5 ), 22 PR 25 BRI 5T S A 3 PR bt
AALVE . AR & B, XQL 78 201k il 5 45 36 97
o R 22 B R A A B, XQL Ik AT L3 ik 9
A6 A= DU s R A RN & 8 BT 0R T AT R AR R U IR
Z RS/ BRI 40577 . XQL W4 4 ] LA
ok bR I K R R g 11, e AR 2 S
T 5 P i 8 45 R R N R AR Y . L
X QL Xof JH: Al it 38 922 455 [A] A% EL A PR 37800 , XQL 3 ik
Ji TR 1% A6 A R (AMPK ) /mTOR il # 98 % ER
JOE R, K0 P L SR A it 5 o A o B /N R AR
A MR T H AT GRS, XQL T RUA Rk
R A g R VI R SR AF A R AR 5
UE A XQL 3l i #10 f PI3K/Akt/mTOR . HIF-1a il #%
TR L AT LR 5% HAPE (14 48 5F 2 i FIK i o

HAPE % & 4= f8 il [ T+ 2% 2 500 m DL I
A NHE o %R KR 2 R R X A fE AR
B — o ™ B 2 A AR O TR K i, R e
JES 1 B BB IR N R R AL A 4 v R AIK
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p-mTOR e SR SRS SN

S

PI3K — —— . e~ 85 kDa

289 kDa

HIF-1

PPI3K W A S

Aktl .-. L

—
p-Aktl M - 60 kDa

s D

A B C D
3 F4H/NR PI3K/Akt/mTOR 1 HIF-10 38 ¥ 16 5% B B K& B ik
Fig. 3 Electrophoresis of PI3K/Akt/mTOR and HIF-1a pathway

42 kDa

related protein expression in each group of mice

U il Bl k4 R I RN R R SR A3 B i A
PR 7 S I T R o i 4 22 TR FLER T 0T H R I IR
BT EERIEE A T WK M, dE A7 XAEIR YT « &7
Vi R ERA YT T B, A 2 b T3 o v Bk 5K il 3
ik & ¥ B VR, 20 2% e mT A 5 el 3l < T e L )
PR (hn ik €2k ) FH 24 15 K BN 6 7, 2 Tk i e A b
FER PN VAR R TR 2514, % F HAPE () £ A
BRI AT ST 25 1 R R AR X B — 2R Cln il
Bl K = R B A ) , B — 2 DA 4 T L
e B AR T XQL & vl g aE i £ M0 B IR A
FH B VRT3 o A7 6 8 — R 2 B M 24 (il 2 Ml
), A HE TG 4 T B HAPE (14955 B iF 5% 52 77 19
AR EH . IR S Bh , HAPE % R FH K &
2l (40 ) bR 390+ 58097 +45 38 T8 BELYAE 570 ), (EL Bl 4 o R e
PLSE 2B NARIG YT 5 5 o hy ko PR 25 3% PR 1Y
RV A B 90 S B 45 T XQL Bl i HAPE 9 2534
VP JE ST i — 20 2 B2 W iR AT AR 1) ER A

AW 5T 0 2 1 XQL AY 355 A4~ i Mk AL 4 1
2 142V AE 0 5, Hirp 236 /#0455 HAPE #H 54,
F W XQL 7] fE il & £ 8 5 U3 [7] /E 1 T 1 HAPE.
R0 8 5 20 BT 8 7% , Aktl Fll HIF-1a 7E HAPE B & %
PLH P R . KEGG & £ frit— %W,
PI3K/Akt Fl HIF-1 {5 5 i % n B8 J& XQL 9 3 2L E
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g% . oy F X8R4y 7 3h ) 24 B 45 B E 58,
XQL WG MWL 4 [B- A 56 % 21 L (S)-(+) - )T
fiil 15 Aktl HIF-1a 55805 A B & 45 G M7,
o FOOT g R R P aX S OC R B T TR M L IR
3 2 A% IR 40 HAPE /)y BUBE L | 2 BF 5% 00 4% )
AT 20 /)N B 2H 20 B SR (4 o S A5, B A i 7
H I D J5R 8 T R AR 2 [ RS A A i 2 4
M/ B b X R RE P F (TNF-a  IL-6  IL-1B) & 3%
FhEr, R WA 5 1 R RN AE HAPE Hf i OC 5
YEM o 1 XQL TS5 , fili 20 £ 5 R34 0 4%, & A
N335 F M, 38 /8 XQL H A Hi 4 Al 4 47 75 -
I 4h , Real-time PCR . 4t % 4 1k #1 Western blot 4%
Y78, XQL BE & & 4 PI3K/Akt/mTOR \HIF-1a {5
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