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WE  BRYART D BB T I8 KR E04 5 R K 69 07 37 4 R Fo T R B AL 69 U] T 3% 4 32 R 4% Sprauge—Dawley(SD)
K AEAL A SRR (N 40) AR ZE(M 248 ) b 2@ 20 (KA 40)An TBr e 20 (ACZ 20), A4 8 A, iz 2h 7d B4 A & R %
FRERBEREI £ S (BEDLHAE 6 000 m 27 JRIRIL ) 52 2ol B JR A K XORABE AL . AR R RJE , WK &40 K R L 2% 22 5 R AL,
A K KA S AR 20 42 A8 B AL AL B (SOD ) An — BAL R A B (NOS ) &t A =B (MDA )&% . X BT I 78 3R 5L
B F-a( TNF-a ) F2 & 28 JaA-F -6 (11.-6 ) 7K -, F# i) Al 28 27 5 I BEVUEE 3 % B (Phosphatidylinositol-3 kinase, PI3K ) | £ &8 7~
B & 8 # ( Protein—serine—threonine kinase , Akt ) mRNA K- FfeZafast42., ER:5 N Ak M 2804 KE LI, 4F
Kb g5 2 R LR, 4R TNF-o IL-6 K F 4t & (1=14.753.7.666, 3 P<0.01),S0D F= NOS #& 4 F 4 (1=9.663.4.681, 3
P<0.01),MDA 4% EH(1=13.906,P<0.01); 5 M A b4, KA 28 64 Bl 47K 3 4K, Fl 7K B 0 22 & ILR. 5% , K B F TNF-a #=
IL-6 /K398 2 F 4 (4=9.104.3.843, 3 P<0.01),S0D & EF(1=3.715,P<0.01),NOS & L F(1=2.629,P<0.05),MDA 4%
TFH(1=9.196,P<0.01), 5 N 48485, M 28 PI3K, Aktl mRNA & & K FH 3 (1=7.069.5.896,3) P<0.01). &G 4ast425 5
(1=3.552.7.930, 3 P<0.05); 5 M 283t 45, KA 20 PI3K , Aktl mRNA # ik /K F 41% (1=8.468.5.871,3) P<0.01). % & 4 &%
1%.(1=6.701.4.010,3% P<0.05). £518 1) 258 7T VAR 18 i 82 BACAR A A o) Ko B, TR B5 AR AR B TH 569 2t & JR il K o
B A EZAPRIPAE A T AR S TR PISK/AKL 45 5 i@ 957 5%
K b 28 5 R KA ; PI3K/Akt 13 5 38 545 4R AP AU
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Preventive effect and mechanism of kaempferol on high altitude pulmonary edema in rats

CAO Li-rui',ZHA Yu-jie', HE Qing?

(1.Medical College,Southwest Jiaotong University, Chengdu 610030, China; 2.Affiliated Hospital of Southwest Jiaotong University,
Third People’s Hospital , Chengdu 610036, China)

Abstract O bjective: To explore the protective effect and possible mechanism of kaempferol intervention on acute high altitude
pulmonary edema in rats. Methods: Thirty—two male Sprauge-Dawley(SD) rats were randomly divided into control group (N group),model
group (M group ), kaempferol group (KA group) and acetazolamide group (ACZ group ), with 8 rats in each group. After 7 days of pre—
administration, the acute high altitude pulmonary edema model was established through a high-altitude disease environment simulation
system( simulating environment of 6 000 m at high altitude ). After the modeling was completed, the pathological changes of lung tissue,
the lung wet/dry ratio,superoxide dismutase (SOD ), nitric oxide synthase (NOS),malondialdehyde (MDA ), tumor necrosis factor—a(TNF—
a),interleukin-6 (IL-6) levels,the mRNA level and protein expression of phosphatidylinositol 3 kinase (PI3K) and serine threonine
protein kinase (Akt) were detected. Results: Compared with group N, group M showed increased wet/dry ratio,marked pathological
changes, increased levels of TNF-a and IL—6 in lung tissues (1=14.753,7.666,both P<0.01),and decreased SOD and NOS activities
(+=9.663, 4.681,both P<0.01),the content of MDA increased (:=13.906,P<0.01). Compared with group M,the wet/dry ratio of
group KA was reduced,the pathological manifestations of pulmonary edema were alleviated,and the levels of TNF -a and IL -6
decreased significantly (¢=9.104,3.839, both P<0.01),SOD and NOS activity increased (1=3.715,2.629,P<0.01,P<0.05), MDA
content decreased (1=9.196,P<0.01). Compared with group N, the PI3K and Akt] mRNA expression of group M increased (1=7.069,

5.896,both P<0.01),and the protein content increased (t=3.552,7.930,both P<0.05); compared withgroup M,PI3K and Aktl
mRNA expression levels in the KA group decreased (1=8.468,5.871,both P<0.01 ) ,and protein content decreased (¢1=6.701,4.010,
both P<0.05). Conclusion:Kaempferol can prevent the occurrence of acute high altitude pulmonary edema induced by low pressure and
hypoxia by reducing oxidative damage and inhibiting inflammation. This protective effect may be related to the down-regulation of
PI3K/Akt signal pathway.
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%J??ﬁﬂ@kﬂ*(hgh altitude pulmonary edema, HAPE)
SR R 2k R, SRt T iR
i 2 500 m MR RIREERT, LA R EALEALARA
BEANIE IS [R5 A MR, HAPE SRk H.
FET 238 1, X0 e 2 2 3 v i DX ) AR AR
JUEH AR SR, AT RRERE ) X 2%
T BRI AR ML B AN B3 22 | 5 22 DRI 3 b X
HE G IR BE I N BB 2 AR B, 2otk Ll
(acute mountain sickness, AMS )1 %95 FAF L FF =19,
a5 S J5E DX N R RE A v i b DX PR A e
JECR A, B v AR 9 B R T VEBE 1, 08/ HAPE 1Y
RIR I BT 2w e p ), R A BEIERT
AMS Fl HAPE ML A7 iG Wi 2 (AT LA
FHF I R L7 R00RN 22 4 PR AT — 72 (45 B4 9 B A
IRIT AR LB = TR B nas HAPE B AR 5¢
I NEESEZ/ LT = T el W N ] 177 =9

L1251 (kaempferol , KA ) X 24 11 A5 3 -3, J&—Fir
WIRNRERAL S Y, HA PR PrEb BumEE o
YRS Z R E YR, A IR R L A3 e
THBRA A B, PE R R A AR AL
A2 BRI, T HAPE (97742 5 458 8L i
T 5 3 UDAH OG- ] 8 I 1L 2% 1 X HAPE 2
A —E WBEIRVER, 0 B RixF L 259 15 B HAPE
(A FH B AR AL I 3 A LR

B 5 I FH v S 9 0 B 45 A AU R S A AU
K 6 000 m = JEIREE LLEE S, HAPE KA, DL,
P 8 eV oA kot 2L 3 2 T 2 24 1) st Ll A3 18
B i 2% A SR A N SR A RE VYT HAPE K R
PR LRAPAE DL R AT BEAEAE AR SCHLAR, LA il
2 A I PR32 F AT HAPE B9 By 34 B2 1455 (%) JEL i A
PSR o
1 #RE5FE®
1.1 A4
111 SE5eshY)  6~7 R SPF 2, Sprague—
Dawley(SD) K 32 H KT 180~220 g, I T i #F
IR S BR2A F] 525 7 sl PV AT IR
%5 : SYXK(J1])2019-189., Fa@#: T SPF ¢ sy ial 5+
oty FIRORERE 20~24°C, FHXEE4ERF 45~65% , N
TGV 12 h JEFF , KRR A e oK.

112 S25itn] i zs iy (Rl 4l >98.5% , 1
AR A DR A BR A F] L, ABOT1S) , £ e B (Ji
BL2Y 2l =98%, L e AR 2R A BRA ],
HY -B0782 ) , Tweeen —80 ( Amresco , BDH7781-2),
RNA $RIGR SxEE A R R F ARG vl (HRP #Ricd
W=EHT KB CHRP #ric 24T % B —actin .GAPDH

(R FER IR AR A RA R, #5550
G3013 . G2013 . GB23302 . GB23303 . GB12002 .
GB12003), PN - (malondialdehyde , MDA )i & |
— S AL A A i (nitric oxide synthase, NOS) ll i, & .
R ALY LB (superoxide dismutase ,SOD )il &
(R A TR SR, 54300 A003-1 .
A014-2-2 ,A001-1); 14 L 2 -6 (interleukin—6,
IL-6 ) 7 & L ied R AE 7~ (tumor necrosis
factor—a, TNF—o KI5 & (U 7R A Bk ey
HIRAT, #5551 4 1200807450 ,1.200927099 ) ;
BCA 2 5 i K & .SDS-PAGE HEL il 451
G (DR GE R A R A BR 2 /] 455390 A
G2026.G2003).
1.1.3 SRy R B R 5t (AR
KA A ) B A RS B DS-F), il bR AR I 4
(BioTek {X#54 FRA ), L FIRF- (M -0 R 2
ILESAT BR A B, ME203E/02 ) , 5 2K /8 304 R 55 0L
(Jbst KT, D3024R) R ELE R HL(_ PR RAES A
FRA TR, 25U i (3DHISTECH (Hungary )],
B W% ( H A Nikon HL T3 F] , Eclipse Ci-L),
HGE i PCR X (Bio—rad,, CFX) , # it 20 66
71 (Thermo, NanoDrop2000 ) ,
1.2 %7 &
1.2.1 ZiEs 52 8% 32 H 6~7 A rfd R
SD K ERFBEHLT R 4 4, B4 8 H, 435Il g X R4
(NZH) BHUZH (M ) (LS B 25 25 2H (KA 4H) . Sk
MR 2541 (ACZ 41 ) o o HRZH SRR 20 A 3 K E
BRI 10 mi/kgs ILAS P25 25 2045 10 mL/kg 45
HEVE E 25 7 K BB A MR 10 ol /mL 11
U, LT AR AR R T AR Bk B PR
9 AR 245 350 55 47 58 S Ry 2 500 i, 4% AR
44.66 mg/kg RG24 LA B HIHEE 424
LR RFEE 7 d, 52501 R1 5 VISR B — eI
55 8 K N LA 205 I ) 3%, HiAr 3 e
25 1 h S AR 6 000 m KA PR A 4R
ey (BhEEE)E DL 10 m/s B JE FTF, 10 min
IRFFH 6 000 m, F i 9.8%, ZJG HEFFE & HTE
9.7%~9.9% G FEIY , BN K SRLERFAE 46.57~49.02 kPa
TLFE Y, R AR5 AE 49%~55% 22 1], 28 NI Hh v
Jers PRSP, RO 22~24°C, R 16~18°C,
NZH R R [R]— S 00 2 0 8 A 5% 1R 48 h,
HAy 3 HRBRAEMRRAEAA IR FE 48 h, i 4
KA T 35 S A ARIR] , TR R4S T 5 N 2H M4 |
KA 41 ACZ 41 FAR I 25 20 K B, UREE— M
T PR EIIC SRS I S 10%7K & AR
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VROKE A RURRIER, JC BRI 454 i o BBUH il 2L 2, SO
FEIF ISR A I SR IEH |, DAL 2K R
A B RN/ ING TC25 57 W Bl 20 203 fif o235
TAF
122 KREMEAKRERME  BORRA g, &
FEERZK Mk 2 Wk, TC R ZKIRUE 3 W, JC TR I8 4R
TR, BT AR, 19 200 il gl 21 =il
SRR EIW ()], FB a4 i 41 85 B4t
BB E A 80°C, FELEMLT 48 h, FEfiti41 2]
HHEE A ARE, iC N THD(g)] ARIEA &K
(%)= E—T8 AR Ex100%, HEAS B &K i
123 KRR (HE) Y SR il 2 40 B2 AR
b BUK R FIZHS, H 0.9%09 4 BRER K w5
K 4% 2 TGRS E 48 h, SFRFREE B35,
WYUK FLHEA TS B A U] Bl SR kAT
HHOR B Vv IR ARE A2 e e K R
RE R EEE N SR BN I D %
1.2.4  ELISA 3E K5I 48 5 K+ TNF-a 1 IL-6 7K
S BURRUA L4128, 9 f5 2128 A 5 (0.9% 4 B
ERAOWFEE | SR S5 K B 3 000~4 000 r/min, B0
10 min, B 15 10% R 2HZ1 503, ] ELISAGR,
F B0 2 REA  TNF—a £ TL=6 7K . fiFA 44
A G HAE AT A ELISA bRifEth 41 g4
A ER B
1.2.5 KEMZL4 NOS MDA .SOD ZZ AL A& Hit
KA LIZHEZY, 9 £551 98 A 2 (0.9%4: 315K )
WP SR BHIF SR 3 000~4 000 t/min, B5.0> 10 min,
B 1 5 i 109 AL 25038 AR i ) i E 2
SR S it 41 2 A S SOD T P MDA ¥ B A
NOS %1%
1.2.6  Western E[I KBNS BEALES 3 3476 (PI3K) |
22 R B I 1 (A D) B K vkAS
HRRCH K A R A4, vER AR B WIS A0, vk |
S 30 min Ji7, B0 3R EIHW, R BCA 51 &
o 2 (v, SR 5 BC | SDS-PAGE BE i (10% 53
BRI S%URARIE ) FRUK R I 5% B IR W5 =
TETET 1 h, 20 B A Aktl \PI3K . N 245 1 B-actin
—Ht (1:1 000),4°CHF & #2 R 5 R IMA
Pr(1:3 000), FIEMFE 2 h, W E 45 H )5 Ve ECL
SR FE S RN, FE R I R R, B P A 54y
BT H AR 2% B (AL
1.2.7 RT-PCR il PI3K \Akt] mRNA /K7 HBUfy
AL S TS HEE RNA, e 580 5 SR I AR &R
TSI B0, B I3 e SRR T #F NCBI 50088 %2
Nucleotide 774 ] K L PI3K (NM_053481.2) . Aktl

(NM_033230.3) .GAPDH (NM_017008.4 ) i) mRNA
AN RS 2565 2% S0k, ZHEEIL ServiceBio 4
YIRS B e s it B S ik, WAk 1. RH
Wik PCR ¥ bR fEFRR T 54T Real-Time PCR %
N, A S 26 1 PCR AT 4 R, 15 H 41>
FEASEY Cr{E, R AAC 3Bl , 1521 H 19 3E
PR AR R A o

=1 BHWMERMSIYEFT
Tab 1 Primer sequence of target genes
H YR 5381 (bp) SIPFHI(5 -3")
Akt1 291 | GGACAACCGCCATCCAGACT
N GCCAGGGACACCTCCATCTC
i CTTGCCTCCATTCACCACCTCT
N GCCTCTAATCTTCTCCCTCTCCTTTC
i CTGGAGAAACCTGCCAAGTATG
Tt GGTGGAAGAATGGGAGTTGCT

1 PI3K : WS LS 3 M4, Akt] : 22 22 77 52 TR 26 11Kt 15
GAPDH : Tl -3-w i it = it

PI3K 337

GAPDH 138

1.3 it a2 AREFSEEHE 31T R ] SPSS 25.0
AL EE VR T 2SR Graphpad Prism 8.01. 71
PERLR A wxs £, K Kolmogorov—Smirnov 5 56
VPG AR 5 1 IE S . 240 R] L el 7y 2255 Rk g6
(Levene Ky ), #4575 25 5% FHH. R R J7 225317 (analy—
sis of variance,ANOVA ), &k H LSD~t(least —signifi—
cant—difference ) ¥ % /F 17 20 [] 22 7 19 2 H LU
P P<0.05 1 22 5 HA GEit A 2o

2 BR

21 KAMAKRZEEL Naks M4 KA ACZ
AR S KA TS . 5 N AR, M A7
K3 BT (1=17.946, P<0.01) . 5 M 40HLE, KA
I i K A (1=11.949, P<0.01) , ACZ 15
M ZHAREE, Bl RS (1=12.358, P<0.01 ).
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0.7954 |
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0.790 s
%7  p—
I L
™ 0.7854

0.780- T

TN AL M B 5 ACZ s Z M Il 2 s KA« L 25T 5
N HHE, “P<0.01;5 M 4L HES, #P<0.01 5ns: TEEETTH R X
B1 XRMAREKE

Fig1 Water content in luny tissue of rats
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22 KEAMALHE EER WHE 2 FiR,N4H
thEnﬂfﬁ?E%E{ééﬁ’JE% TG B g LA | il v 4

35 0T 52 4, Ml v B R DL A S 39 RS AR R 2R 31 R
PEARHIIZIE . 5 N AT HE , M ZH A7 AE B 2 ) i 2 21
SERREIR , AR T UL Y 35 B 7K i i 7 BE 34
J& HE BEAR B — I il B i /)N B A R ok O 240
SRR IR, R SRS AR AR
i PR R DL R e A P 4 9 T R W R 1 R b - KA
ZHHT ACZ ZH W] AL i 6 e 5 52 TR0 s 0 Jas 45 /N 2

QEHH@HE] A5 M 2R FaX Fh AR b I 00 .

-

KA

TE N B2 M AR s ACZ : STRBREAL KA : LRI
KERAHZALR HE (200x )

Fig2 HE staining of lung tissue in rats (200x )
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23 KEAMALEERF TNF-a fo IL-6 K -F &
& wE 3 Fon, 5 N A M 4 TNF-a IL-67K
TR (1=14.753.7.666, 34 P<0.01) .5 M ZHAH HE , KA
2 TNF-a Fl IL-6 7K ¥ #4 B & T FE (1=9.104
3.843, %] P<0.01); 5 M ZHAH ., ACZ 4HTNF -« |
IL-6 KV T B (1=9.299 .5.407, ¥ P<0.01), H.
KA 215 ACZ H =z [A1FF e i 25 5 (1=0.201 .1.564 , %)
P>0.05),

1501 . 4 1.57
= o T || ot
S 1001 &0 1.07
5 £

[=}
5 g
= 504 = 0.5
g E 0.5
N =

0

N M ACZ KA N

3 >k

501
607 | |
—~ 404 | [ 1
AE —~
—

E30- m §40'
= a2
LéLzo- 3
E = 207

101

0~ 0

M ACZ KA M ACZ KA

T s TNF—cu: IR IR IE I F — o5 16 : FAANIA 2 -6 N X R4
M:ARRIZH s ACZ: IR ZE s KA : ILZS R4l 5 5 N A HB AR, “P<0.01;5
5 M 2 H#E, #P<0.01 5ns : TEHETT24 8 L
B3 LEEBTFHEMEALR TNF-a.IL-6 E2HER
Fig3 The changes of TNF-a and IL-6 in the lung tissue of the rats

24 RKEMEREA L SISIFER W 4 iR,
5N GUAH G, MR BUITALZE SOD 36 # i 3% F BE
(1=9.663,P<0.01),MDA & & . 3% I F+(1=13.906,
P<0.01),NOS %% T (1=4.681,P<0.01); 5 M 41
FHLE, KA 41F1 ACZ 41K U141 SOD &t 17t
(1=3.715.4.417, 4 P<0.01),MDA & /b (1=
9.196 ,12.215,P<0.01),NOS % 1 [+ (1=2.629 .
4.327,% P<0.05); H KA 215 ACZ 4 b4, NOS il
SOD I | 25 7 (1=0.135,1.204, %] P>0.05),KA
20 MDA 5T ACZ 4H(1=3.016,P<0.05) .

2.5 LW EBR TG XKLL P PI3K/Akt @ 75%
FEovdan e s -6 s, 5 N AR, M 4
PI3K Al Aktl AHXS 5 4 5k 25 5 (£=3.552.7.930,
¥ P<0.05). 5 M 448, KA 41 PI3K ik FEAIL
(1=6.701,P<0.01), Akt1 FiRRFEME(1=4.010,P<0.05).
5 M A EL , ACZ 21 PI3K 25 M Aktl 25 AN
TS A, (H 25 7 RS 1247 X (1=1.092 . 1.414,
¥ P>0.05),

» isop
#
—~ ns
| £ 1007 | =
)}
E
X
Z 504
=]
=
0
M ACZ KA N M ACZ KA

1 :SOD : 8 FU AL AL B s MDA : P9 18 s NOS : — S AL 05 B s N X IR s M AR 21 5 ACZ : L BEMB A AH s KA : LIAS R 4 5 5 N A LA, P<
0.01; 5 M 4 H#R ,"P<0.05, #P<0.01; 5 ACZ 4 4%, "P<0.05 ;ns: oG i85 L

B4 XRMARSNHELIEREL

Fig4 The changes of levels of oxidative stress in the lung tissue of the rats
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B 5 KRRMERPBK ZEARIEZLENTNH
Fig5 The changes of expression of PI3K protein in the lung tis—

I

sue of the rats

Aktl

Actin oy -y D -
<

N M ACZ KA
T AkUL: 2253 [R5 E R EE U 15N X IRZE s ML AR BRI s ACZ:
CTHEMCAE s KA ISR 5 5 N ALHEEL, P<0.055 5 M 4L LEAL,*P<0.05
Ee6 XRATAR Aktl EEFRIZEFENTH
Fig 6 The changes of expression of Aktl protein in the lung tis—

sue of the rats

2.6 ILZEM TS K BRMA 2L PI3K  Akt] mR-
NA FAKEME  nE 7 iR, 5 N 4R, M 4
PI3K Aktl mRNA AHXf 2 ik i B 8 T} 5 (1=7.069
5.896,3 P<0.01),5 M 414 It ,KA 41 PI3K Aktl
mRNA FIX} ik mf#AIG (1=8.468 .5.871, 1 P<0.01).
5 M 4147, ACZ 2H PI3K . AktImRNA AH% 315 &
WA (1=5.492 .3.355, 15 P<0.05).,

2.0 20 sk it

%) |

® 1S ® 151 =

o) =

= z

= Lo = 1.01

3 .

£

§ ) ﬁ - y |j_‘ ﬂ
0.0 0.0 T 1

M ACZ KA N M ACZ KA

1 PI3K: WEARMEUES 3 33088 ; Akt ] - 22 R AT R e 15N %)
HELH s MAFIIL] s ACZ: ZTREMRIVEAE s KA LIZSIAL ;5 N AR, " P<001;5
5 M 4, "P001; 5 ACZ 4R, ' P<O05;ns: 4T X
B 7 KR PI3K.Aktl mRNA B3t RiLE
Fig 7 Expression of PI3K and Aktl mRNA in the lung tissue of

the rats

3 itig
AR HAPE 1E A 8 B i vh & s 2 FISE T
RRARE w5 I —Fhpe H a2 2 6, ok i 2 it
FEULIH HAPE ()% 4E & S A AL B R A RAE
#*ﬁaé 2 WA T IZAFTE T4 AERBSE RAL TR
o R RRE ] 5 T FH A K R RT3 DA B AR A
ﬂJr\LIW:\ R A AL G R 2 H AR 2%
VERE, BA RIFRPT AR S Adt R R 1, nT LA
PR EH S G Sz B A A0, 1T EL LA 9 2 ) B B
RE LAY A, BA R4 & AN AT 5
AL SR A R | S SR AT K I R R 2 —
SOD S A=A oy J 2 B e AL, HL 5 (I T LA
()42 S BRBTLAAS PR U 4 T PR T BRAE 7, MDA 25
AL R AR =, o] LA W o AR AL R
Sk AR AR EOA S, SOD 19 A BRI 36 152 )
S PR B, SUHEWE R4 A R R R R AE
[H I SOD 1 Er f AT PEREAIG, 1T MDA 975 s34,
A5 PN B2 A LR 6 pz AR M Az 488, S s
SR, AR (NO ) NOS LU L-K &R N
R AR, R E B LA N R AT IR . BIFSR A,
NO F=AEAR 0] DI S TR Y, 5 A2 bt
AT B, A0 e S P s PR B AL, R G4 v
JEIAEE AT LA R B4 20 SOD i 438 5% , MDA 7%
TN, NOS TG PEREAR , E AL A A A S0, 51
EH A, X FhAE S SCERHE 1Y) HAPE 1920
— 5 T 1L AS P RN L T 46 245 Ah B AT DA
K SOD Ji5 P B AIG , MDA &5 582>, NOS {6 T+
‘ﬁiﬁﬂlﬁﬂ%ﬂcﬁgﬁ S i K RS 1 B . 1A
A3 HAT RGBT iE 2, ol Lot i B A
%/}ﬂé%a@%iﬁ%  SEBUG I 2R AR o
TNF-a 1 IL-6 /E N EZ ML R AT, FEH R R
i 240 R I R 2 248 0 kS B DB T, LS MY
AT RASR R HLAAR 1 2 53403 155 510, I e I 4R
T SOAE A L N 9 E PR PR, SAE (5 7R A
i PRI 0 A o R U SO, SR R SRR R
F R R, il o6 6 40 L P B2 20 B AT 761 Rz 4
361007 , 3 TG BRI, Myt L R S am P o,
A FURZEE AR, S5 K e,
WFFE & INAE LPS Jrifs 3 B Ml i v | 1L 45 1 mf
HLEARIAE A ARBE R 7 TNF-o AT IL-6 724, I
b 2 o 22 24 0 A6 AR F1 U8 (mitogen —activated
protein kinase, MAPK) F14Z K+ kB {Gfb {5554 518
BEUS, AT & AR AREAS T HAPE KT,
RIEKF TNF-ou IL-6 R RERL, R O 358, 1
LU 1 T 265 2450 KBRS Pl TNF—a IL-6 [ 7KF-
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TR SR SN A i A AR B U, B 1L A
B AT LA o B AR I SRS | RS ) R 1 R R, T %
fi# HAPE.,

PI3K 2 HEME 5 T 571, Akt J& PI3K 1Y
RN A, PIBK/ Akt 5538 2 [ B 5 A 8 %
it 125 1 0 i S A A P A B PN 5 e Sl 8 T
AU B Ake AT DL B R AL T Ui 50 PR 8 42 40
JRT- AU MG AE , 250 M08 e AR i s
TR 55 22 e g 110y BRI AR ST AT SRR 9 % B
PI3K/Akt {5553 p{ 2 5 2 PEI 403 1 A o 72
ALFERAE iz i = = S A A5,

AT LRI PI3K/AK {5 5 6 AP B9 &
IR LY AS P 38 3 400 ) 200 e 8 T R P S p38 22 3
JEE AL 1 (ERK/p38 MAPK )\ PI3K/Akt/Ti %,
YR AR Z U 1 (PI3K/AKYmTOR )5 538 4 Y
O, A P R 2 I AR5 P -~ Lo (hypoxia in
ducible factor—1o, HIF-1a) I3 PN B2 40 e A K R 1
ZAK 2(vascular endothelial growth factor receptor 2,
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