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[ Abstract]
on network pharmacology, molecular docking and experimental verification. Methods: The active components and targets of

Objective: To explore the efficacy and mechanism of Euphorbia humifusa on acute kidney injury (AKI) based

E. humifusa were retrieved from TCMSP and SwissTargetPrediction database, and the AKI targets were screened by GeneCards and
Online Mendelian Inheritance in Man (OMIM) databases. The drug targets and disease targets were intersected to construct a
protein-protein interaction network, and the intersection targets were subjected to gene ontology (GO) and Kyoto encyclopedia of
genes and genomes (KEGG) enrichment analysis. Discover Studio software was used to verify the molecular docking of key
components and core targets. Gentamicin (GM) was used to induce AKI rat model. Control group, model group, verapamil
(16 mg-kg') group, E. humifusa extract (18, 54, 162 mg-kg'-d"') group and E. humifusa 70% ethanol extract (423 mg-kg")
group were continuously administered for 14 days. Urine volume was detected 24 h after modeling and administration. Serum
creatinine (SCr) , Blood urea nitrogen (BUN) , 24-hour urine protein (24 hUTP) and uric acid (UA) content; the contents of
malondialdehyde (MDA) , glutathione (GSH) , superoxide dismutase (SOD) , carbon monoxide synthase (NOS) and lactate
dehydrogenase (LDH) in kidney were measured. The levels of interleukin (IL)-6 and tumor necrosis factor (TNF)-« in serum were
detected by enzyme linked immunosorbent assay (ELISA) kit. The pathological changes of renal tissue were detected by
hematoxylin-eosin (HE) and Masson staining. Western blot was used to detect the expression of PI3K/protein kinase B (Akt)/
NF-«B signaling pathway-related proteins. Results: In this study, 13 active components such as kaempferol, luteolin, apigenin,
gallic acid and quercetin were screened and identified from E. hAumifusa. Through bioinformatics analysis, these components and
AKI have a total of 289 targets, of which 62 are core targets, including Aktl, TNF, tumor protein p53 (TP53) and IL-18. These
targets are mainly involved in the regulation of biological processes such as NF-«B signaling pathway, HIF-1 signaling pathway,
TNF signaling pathway, PI3K/Akt signaling pathway and mitogen-activated protein kinase (MAPK) signaling pathway. In animal
experiments, we successfully constructed a GM-induced AKI model in rats. Compared with the model group, E. humifusa extract
could significantly reduce the levels of 24 hUTP, BUN and SCr in rats (P<0.01) , indicating its improvement effect on renal
function. In addition, the extract of E. humifusa also significantly reduced LDH activity and MDA content in rat kidney tissue
(P<0.05, P<0.01), and significantly increased SOD, NOS activity and GSH content (P<0.05) , indicating that the extract of
E. humifusa has the potential of anti-oxidation and protection of renal function. Further analysis of inflammatory factors showed that
the levels of IL-6 and TNF-« in serum of rats treated with E. humifusa extract were significantly decreased (P<0.01), indicating
that E. humifusa extract had anti-inflammatory effects. In addition, the extract of E. humifusa can also regulate the protein
expression of PI3K/Akt/NF- kB signaling pathway, which further confirmed its mechanism of reducing GM-induced AKI.
Conclusion: The extract of E. humifusa has a significant therapeutic effect on acute kidney injury through its multi-component and
multi-target mechanism. Its effect is reflected in improving renal function, anti-oxidation, anti-inflammation and regulating immune
response. These findings provide a scientific basis for the application of E. humifusa in the treatment of acute kidney injury, and
point out the direction for future drug development and clinical research.

[Keywords] Euphorbia humifusa; gentamicin; acute kidney injury; oxidative stress
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7 AKIT Y OG5 FE B8 (1 0 25 & 0 AR 25 G A=, 3l i
RCSB PDB 4 1 £ 41 2 48 b 57 2 OC #E 45 11 PDB
SCAF 3 5 PubChem U4 A 2K HUHb £ 75 vh OGS b 5
¥y SDF 3¢ {#i H Discovery studio 4.5 #4743 F %
o B WOPE 43 8 80 1 40 T - L AR AT 43 7 X 4 T R
1k 25 B0, M4 B H 4', 5-dihydroxyflavone | #%
A6 1% ensaculin it Jz 25 75 1S B 0T A2 2 M 45 & Akt
(PDB ID:1UNQ) .IL-13(PDB ID: 1HIB) . Jii J# %& [
1% & 1R #E 1 3% i Src (PDB ID: 1A07) . TNF (PDB
ID: 2AZ5) Fl i 8 2 1 p53 2 [H (TP53, PDB ID:
SFOW ) 45 SC i I o5 o [ b, Hb 8 50 1T B 38 & PI3KY/
Akt {5 53 [ 9 E {5 5 38 I R ¥t AKTIIPE R .
QUL g1 I
3.3 IRNEEE KR
3.3.1  Hb R RD X AKT K B JIE 98 B K A W Y 5
M) X BE UL 45 21 IOk AR, 25 5 R IF R 41 R R
=l EN AR PO N R TR 4 R = I R X ORI ]
AR 2 KRR I A Tl 4 o e K L B € A
W T, X AKTHL RS (g BEAS b . 200 2
Fr 0 K b B BRI RS B UE b ik A 0 A BT A
L 20 3 T 213, 3 3R B b R AT R R E R



5532 B 13 1) PEXEAHFRE Vol. 32, No. 13
20264E7 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2026

AHORAVER . AN, B E S B0 I 25 B — 0 E
SET WA B A AR AL 5 OE R A1, B AL AL DR
FERC W E N (P<0.01) . H5AAIA 4K, EHAE 41
B U 4 B IR (P<0.01) . 22 W Hb AR B00R Y7 g

S IR K R AT AKT R B B R B
AR R B R A5 o B 0 R AR S e T b
R T A BRI R 1 B R T, X 5 00 2% B Y
PESP LB A — 3, WK1 & 1.

AR 4L BB B 4], C 4ERIMA K 4 ; D-F.EHEE I o 5 5 8 241 ; G.EHAE 41 (/& 2-[& 4 7] )

B1 SRR AKIXR BERSHEMm

Fig. 1 Comparison of kidney of Euphorbia humifusa on GM-induced AKI in rats

F1 MBEXAKIXREEEBHZMW Gis,n=10)
Table 1 Effect of Euphorbia humifusa on GM-induced AKI

kidney index in rats (x+s,n=10)

F2 MBEWAKIKREINEERNOZNE (3+s,n=10)
Table 2 Effect of Euphorbia humifusa on renal function indexes

in AKI rats (x+s,n=10)

2151 # i /mg- kg B 45 5L
Ewa 0.006 7+0.000 3
LA 2] 0.013 0+0.002 7"
HiEASP S 16 0.009 7+0.002 1
EHEE %l i 20 18 0.011 8+0.002 1
EHEE H5 # 41 54 0.009 9+0.001 8
EHEE & 7 2 41 162 0.009 6+0.000 8
EHAE 41 423 0.009 1+0.000 3

TSI WA P<0.01; 5B A 4> P<0.01

3.3.2  HbHR EX) AKI K B 24 hUTP Al IfiL 3 BUN |
SCr& # Ay m 3@ i il % 24 hUTP .BUN A& SCr
EHWERG L ERRBEE, SWEREN,H
IE B2 LB, B R A K B 24 hUTP /K F & 25 7t
& (P<0.01) , & W] & W T fig 52 # . EHEE 41 Ml
EHAE 4 K R 8 24 hUTP & &5 0] 5 B 5] 5 4
PR 1Y 5 BE AR (P<0.01) , 3X 3% B Hb B 5 B2 HU ) X
B R E A R 1R e 98 98 4% 24 hUTP 19 HE it .
5 0EH 20 LA, B 20 K BRI T H 9 BUN AT SCr
S E T (P<0.01) , 3X s 2 W 2 B i £ iy it
Bk i . H5HR 4 L 4e , EHEE & 77 it 41 Al EHAE
Fo 70 4, I T BUN AT SCr & 4 B I B {1 (P<
0.05, P<0.01) , Jf H 3xX B b5 1% 2k S [A] A% 52 80 )
HAREEPE . X — RIS R R b AR O AN
BB % 9 /0> 24 hUTP B9 i it , I8 A8 8% ok 3 1M 3
BB T BE H8 AR, NI X AKT B A B AR 9T AR
Mo W2,

3.33  HbHR BOXT AKI K BU'HE 41 41 GSH. SOD.,
MDA .LDH #INOS I Jj i &yt 5 I1E % 4

a3 7l 24 hUTP SCr BUN

- /mg kg /mg-L"' /umol-L"! /mmol-L"'
1EH 4L 3.65+0.85 36.44+4.87  3.81+0.29
R 20 15.04+1.17" 188.70+46.54" 7.65+0.98"
AR K 21 16 5.64+0.83"  53.33£10.32%) 5.21+0.70%

EHEE 18 11.08+0.79%  177.6+26.86 6.55+0.98
2

EHEE th 54 7.67£1.31% 145.00+43.49 5.46+1.04%
R4

EHEE & 162 5.8440.94"  96.75+21.37%) 5.09+0.76%
4k 4
EHAE 4] 423 4.67+0.92°  56.26+12.78" 5.93+0.39

TS IER A AV P<0.01; SHR A Y P<0.05, P<0.01

P, 155 A0 4K BRURY B 20 24 MDA \LDH I NOS i)
i M CHUE R B RN (P<0.01) , 3 2 B T A A R
PR M A5 B R . TRTEE , SOD A9 3 4 A1 GSH 1Y
] B REAR (P<0.05,P<0.01), £ T HLIAH A 1L
W5 A AL B M0 585 . 20k BHEE WA YT , W< 3 I i
MR ROCR . R YT R R 4 21 MDA & i %
LDH MINOS i MM B TR, 2R A ST ¥ = L
(P<0.05,P<0.01), 3% 3 B b 553 w0 (9 B S ARV FH A Bl
T8 A AL R SR 20 A 405 . RIS, SOD F I3 4 il
GSHI &M T RIET, ZREFHIT¥E X
(P<0.05,P<0.01), i 7% H 1 B 50 75 3% 58 MR Bt A1k
A8 7 AW . X s gk B3R B EHEE i 2 i Y
A AR R RN T AL ST A, 6 AKT R BURL A B 35 0 1R
POV . IXUESE T HLER B AR IR YT AKL Y TH Y W TE
M. W33,
<171 -
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F3 HHEENAKIXRELBRHOZI (3+s5,n=10)

Table 3 Effect of Euphorbia humifusa on oxidation index of AKI rats (x+s,7=10)

20 5 FlHE/mg-kg'  GSH/mmol- g SOD/U-mg MDA/pmol- g’ LDH/U-g" NOS/U-mg"

EH 4l 18.95+6.28 147.80+24.11 1.63£0.18 13.12£1.50 0.29+0.08
R 2] 9.46+1.70" 81.15+28.19” 2.38+0.55 20.88+6.20% 0.70+0.12%
R 5P 16 10.92+2.44 139.90+£30.01% 2.04+0.48 15.99+3.51 0.45+0.14
EHEE Ik 7] i 41 18 10.70+2.07 136.20+22.12% 1.97+0.30 15.3942.259 0.50+0.17
EHEE i 41 54 15.95+3.40" 153.6+36.13" 1.73+0.33% 15.35+1.84% 0.44+0.10"
EHEE = 7 # 41 162 19.91+3.60" 144.10£27.96" 1.74+0.29" 16.53+1.43 0.35+0.06"
EHAE %1 423 7.82+2.80 140.80+29.91% 1.70+0.25% 15.91+1.80% 0.36+0.114%

S IER 4 P<0.05,2 P<0.01; SR 4H He e ¥ P<0.05,P<0.01(3 4-3 6 7))

3.3.4 bR X AKT R BUIL Y IL-6 , TNF-a 7K1 1Y
%ura] HIE# A A, *ﬁﬁﬂéﬁkﬁim%mﬁ TNF-a

1 ] W w5 (P<0.05) , X — 28 b J& AKI 4 AE )2
E’Jélz%huo % iﬂz%%azéﬁFAKchﬁmuﬁtP
IL-6 . TNF-a % i AHE TR KB R4 3 7 B B %
1E,E(P<0.05,P<0.01>,ﬁ%{tﬁ%aﬂu%{fmmjﬁm
RAE TR, NI A B T B W . ax segh f
PR Hb B 03X — T A VR F RT fg 5 LR Y SR
I I % A 45 40 1 g D0 A G o 38 b B IG IL-6 A
TNF-a 55 55 20 A JoT 19 7K1, Hb 4 B0 AT 8 A 230D
Gift T AKT KB BN ot 72 . W3R 4

F4 WBENAKIKARMBERERFHRME (X£s5,7=10)

Table 4 Effect of Euphorbia humifusa on serum inflammatory

factors in AKI rats (x+s,n=10) ng- L
20 51 # 4 /mg- kg TNF-a IL-6
EH 4 22.23+1.86 19.01+0.40
I 85.87+12.74"  24.44+2.66"
AEHT A K 4L 16 37.19+5.72% 18.81£0.47%
EHEE ik it 21 18 64.85+13.55°  21.13+1.56
EHEE 17 & 41 54 50.44+10.97Y  19.58+1.46%
EHEE /& 7 & 41 162 36.37+5.38" 19.37+1.10%
EHAE 4] 423 29.95+4.20" 19.28+0.79"

3.3.5 M EREOO AKT ' AU P AR LAY HE
Yo g5 B OE F 2K BB E 40 i HE 5 R %L
AN CEREODSEY IN RSB U RTE . S g RE N
BRI 4 2B 0 4 *@tﬂfmﬁaﬁﬁﬂﬁa&ﬁﬁﬂk%%
A, R A DR A M RO, S Ak L (D
Jo v b B R R AT IR T, X R R R AK 11 i A
FRAE . S8 70\ YR IT IR R0 K5 UE&
HLORRMEHALY R BoR T8

RS NE Y IR IR 3 o = H’Q*/Mcﬁ
B, 9 M A M 04 R A BT b o Y b L
- 172 -

e ) ) b R SR W R b B R AR R Ak i
KR YT AL KRR L SV 3R B R R N A
PELIE T W R PEIR I . X S % IR B M
B AW RE 8 LR R AR Y T 20 AKT R BRI
PR, W ks TR G WL 2, i —
# 1 Masson 4 (6,25 HL | 3. 7R | I A8 SE 56 20 2 ) 19 G
LR A B EER  XRWKKRERE T M AKI
If A K e HE— 25 1R & R 5 BB AR A R R ) ) L
AR AR, UL 3 RN 5 1 RRBE I AA Bt o 25 BTk,
Hh B AR A A RR 8 B 3 Ol AKT R U B AR
o B A5, 340 R 6% R B IE AL SR AR RS, X R
Hi B A AKTIR YT 9 B 28 T8 T IE A 2%
HEAE -

3.3.6  HbEE R X AKIT ' 41 21 PI3K/AKktY/NF-«B {5 %5
P AHOCHE F S 2 N R BUE 414U PI3KY
AKt/NF-«B {5 5 [ 098 [ 0 R 8 K #EAT T 5
Mro 5I1E# 4 g, B 41 R R B 4120 p-PI3K
Ml p-Akt 75 14 %35 F %, IkBa . TNF-a . IL-18 fil IL-6
FEHFEIKLHE FiH(P<0.05,P<0.01), % —"25 4k 5
AKT HA (8] (%) & A F2 o7 A0 40 Jif 7 3 M G . FESR T
EHEE R Y7 5 , 5B 4] A, EHEE & 57 &2 41 K i
B4 p-Akt 3K H £ AR LB S H2E R 5T
FE ., p-PBKHE M KB R FE LM (P0.01);
NF-«B p65 fl TNF-a 8 [1 ik 22 F a0 22 %
TGt L. IkBa IL-18 F1 IL-6 5 H % 15 1
T (P<0.05,P<0.01), X —Z5 R, b B B &

Yy AT fig 38 3 8 T PI3K/AKtY/NF-«B {55 5 38 i, #1) il 45
Ak 1S RN 98 0 B g, DT 6 AKT K RO A R B4
Fi o PI3K/Akt {5 38 % AT DA i 3006 b A fk g [ n
SOD . 7+ Jit H Bk i % 1k ) B (GPx) Al idd 4 1k & il
(CAT) ]k 42 = 4t i iy b A Ak e 11 . NF-«kBf5 %5
T % 2 A0 R X 8 E RN R SR 1 O R T R, L
6 A S8 2 PR AE A B (TNF-a  IL-18 1 IL-6) 1) 3¢
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X50

X200

B2 MBENAKIXREHARFRELZNZM (HE)
Fig.2 Effect of Euphorbia humifusa on pathological changes of kidney tissue in AKI rats (HE)

A B

B3 MREIAKIXRNSHEALKKFM (Masson,*x200)
Fig. 3 Pathological changes of Euphorbia humifusa on renal tissue in AKI rats (Masson, x200)

IKHE N . Akt AT DL B ) 452 0 IKK &2 &K 2
HE 1B 14 85 1% £k F1 R A, DATT BRI NF-xB 32F A 4 Jifd
W WOHE H AR R R A 5 S o TR UG, b B R AR 0 X
PI3K/AKt/NF-«B {5 = i # (14 98 45 1E 1T , 7T B8 /2 H s
T U R RN R W D RE I A AL 2 —
IX L TG TR Sk b A R 0 IR T b AR T
1 53 B0 SRR YT RS . WK 5 Bl 4 5k 6.
4 itig

KRR R AT ARG R 5T 2% 18 5]

I 26 3 BT, S S 62 A A0 B @5% ABCBI .
Akt NF-«kB1 .MAPK3.IL-18 Fl TNF % . #t— 1)
év\%xﬂi%ﬁﬁzm i&%%a#ﬂﬁ@aé%ﬁ%A% A

XSGR SRR E A R T K S A M R
i3 AKT S B v R4 BRI, KEGG & 4
53 BT 45 R K W], NF-«B {5 5 38 #% . TNF {5 5 38 i |
PI3K/Akt {5 5 i % \MAPK {5 5 i % 1 HIF-1 15 5
A 625 7E ML B B AKT R R I LR . X
AH 553 B ) 9RO S T A 5 A R Y S RN

F B RV O JRE , E LR BN A MU T AR TR NV b A0 Y e S A AL 2R TR A
o R EAA PURTE SUMOR TR FGTAR SR 2 AKTAIKE .

R 5 PT R B AR M T AKTE AT 8805 1R )7
YRR (B AR R BILRD i AR o2 BBl . A SRR 5 )
G AR IR R RS AKITEE R A7 S0 50 46

— A% B R I % BUN 1 SCr 7K - s 25 ) iz mke
B Th e 0 ™, A A R R S,
i BUN Jh i B 3 78 B 0 S 0 & 2 TR AR, 24 B /I Bk

T, 9] A5 $ 75 b 55 B3 AKT 94 B A AL U8 o K A BE AR, U SCr 23 Fh i P2 L AR SE R

A 5 38 68 M B FVR Y AKT R HE 1T PPI FERI 20 R BRLIM I BUN 1 SCr FH & , 38718 IR K55 217
x5 MBENAKIARSHNF-«BESEBHEXEARENEM (x£5,1=3)

Table 5 Effect of Euphorbia humifusa on NF-xB signaling pathway related proteins in kidney of AKI rats (x+s,n=3)

21 51 4 /mg - kg NF-«kB p65/B-actin  IkBa/B-actin TNF-a/B-actin IL-1B/B-actin IL-6/B-actin
EH A 0.54+0.47 0.53+0.04 0.58+0.07 0.68+0.20 0.65+0.06
A 70 2 1.12+0.27 0.94+0.13? 0.95+0.08” 1.39+0.18" 0.98+0.11%
HERLIAK 2H 16 0.77+0.20 0.54+0.17% 0.89+0.03 0.89+0.45 0.68+0.11%
EHEE L5 & 41 18 0.91£0.16 0.900.11 1.19+0.45 1.02+0.31 0.85%0.16
EHEE Hil i 41 54 1.00+0.12 0.81+0.11 0.87+0.20 0.73+0.10% 0.89+0.13
EHEE i ] & 41 162 0.72+0.10 0.69+0.04" 0.74+0.14 0.67+0.01% 0.65+0.11"
EHAE 41 423 0.77+0.16 0.85+0.12 0.96+0.08 0.67+0.16" 0.90+0.16

<173 -
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— _ 65 kD 100 mg-ke™" B9 P& K & 3R AR KR 7 d J5 K il i 37
Ba _ o ion UA Z5 5 R oW I 22 5, U0 W I AKBE 2L 452 4
Tt 2R 63 38, TE o JEE Y 400 100 R 44 S O DAy 1

Rl EE
v SN ; - LDH 2 —F T JFFAE B o L i Lo 2024
v [T o e e A7 A A BEAT AR O YU A AR ) I
— . H LA o e A B R e ARAER I AR A RO R
--~ - l Qe IEW W OIREECE T . AR HLA A
p-Akt ks i A R A R AR R W AR T OR Ak A
= | 1 1 L] JErs 7 A T T R R IR A G I R R e R R
SPIK — €5 KDa (NADH) . 75 B4 S AL BRI AL A A5 D0 T, B e At 1)
. m o 4k LL 4K % T NAD" M\ NADH 1) 74 , I £F: bifi % 179 Fi
Wi % e UL R & 1% R 1 LDH 2 S fiifk . [t

Froctill s - o—— - a— 43 kDa

A B C D E F G
4 HHEKXRBHALPIBK/AKY/NF-«B 15 Si# I A Rk ik
Fig. 4 Electrophoresis of PI3K/Akt/NF- kB signaling pathway

protein expression in kidney tissue of rats in each group

F6 MIBEIAKIXRE W PBK/AKtESEBRIEXEAHEN
(X+s,n=3)
Table 6 Effect of Euphorbia humifusa on PI3K/Akt signaling

pathway related proteins in kidney of AKI rats (x+s,n=3)

4151 Ffk/mg-kg'  p-Akt/Akt p-PI3K/PI3K
IEH 1.51+0.33 1.70+0.08
A 70 2 0.65+0.27" 0.55+0.13>
HEHr A K 4L 16 1.07+0.16 1.31£0.14%
EHEE %] i 41 18 0.83+0.18 0.86+0.09
EHEE 5 & 41 54 1.08+0.11 1.11£0.39
EHEE %55 B 41 162 1.21+0.29 1.06£0.08"
EHAE 2 423 0.89+0.29 0.94+0.22

SRRV AN B K B SR BE i R B
2545 25897 I KRNI BUN SCriy & /1 1 W i [&
i, UL NS 3 T ek . X g R AR R
R RT O DGR B A T AKL, R 2 3N
Xof 2 5 B B0 IE R AR B ) 8 LA B AE

UTP J& A 2 B IESE 0 1 Bk 22—, 7R
F1 R B T AG A Bl T B B A A5 b W 00 9 9 1) o A R
AR 259036 97 A B . TEAR K S50 2B Gt
TR B LS FIA YT S 24 hUTP, 45 51 BoR &0 IR
KEZFEFEAKIKER B EL T 24 hUTP 1 £ (1914
B, T 7 b B AR 25 MR T R R KR RS 1 AKI
K24 hUTP A T W] 5 A, 158 W1 b 5 0 8 A 00K
KB AR EAR . Y K R 3™ AKT ANE
PEE B UA S & A —EBREMNE & H
- 174 -

LDH 11 4t Jif B 5w FHAE 2 03w 25 4, S8 i, LDH ££
B PR A B R T A R AR o B E
PR AL LDH R Ik ¥ B3 EI X o R
AW REATHE N, EIEFIREET R
UV RS Ah S 2% U M R RE AT A5 b e 2 PR B
Rk AKLK BUE IE LDH Bl .

AL B AKT R BSR4 450 5 1Y
P R A % B 7, MDA, SOD.GSH.,
NOS %5 J& S WeHLAAR o S0 Ak B 30K 7 1 = 2 T, 2E
RN SRR G A AU o= W o O s e
f14% SOD Hl GSH %% . BRIt Z Ak, NOS 1 & )2 [ 4/
A6 07 8 1) B B FE AR, 7E 1R P NO 2 NOS i 127
Az NO JE A W A P 38 3 A7 7E 19 1005 & 5k R R A
fifi 431122, PI3K/AKt {5 5 8 B BHG e, ol LA
Pt A Ak & 45 b SOD 1 GSH, F& A% & 1k & 4t MDA
F1 LDH %5 i it 2R 35, DT 40 il S0 A0 B 08 o AR Uk S 56
25 BB R 2 R U 4141 MDA # & Fl NOS
T AR IR A kAR T T T E 4141 SOD
16 J1FT GSH & 5 0 7= A2 T 5 2 RRAIG L 20 b o R A5 A
FVBH P 25 25 2538 97 5 L 43 25 2H KR BUE IE4H 20 MDA
I NOS 6 77 A Fe B 20 A 1A [ AR B AR
SOD i Jj il GSH & &t & 4= T W] 2 J+ % . Western
blotZ5 K R , K K& R A S5, p-PI3K Fl p-Akt i
H R IK AR, 45 257697 )5 8 1 R IR K3, $20R
by 5 R B A% A 2l R BB R AR RE T L b Ak
Wi E R DT 8 25 7 figk ' JUE 4T I TR A A R 1O o
IR Bl A R T B IR A A

PR KB R VB S0 K BAKT & Ak ot fi
ZoH AR N TR R B 0 R RE R AR g R B
MR K5 RS R BUE IR BN R A, B
B A0 2 38 i B R TNF-a IL-6 25 % M X 7 i
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B IE 2 R . ABILTRD B VR BE 28 5 /N B
4 B 1Y Toll FE 372K 4(TLR4) 45 45, $ 3 NF-«B 5 5
e 0 VTR K HE TR U AR E A R R A A e
IL-18 . TNF-a f1 IL-6"% . 7£ 1§ JE ', TNF-a [ 32 5
I3 WK 23 T BUE WE S0 SO R & A T IL-6 4E Sy —
il 22 01 A 5% 240 ML IR 5, G2 0 5 18 vk A RE RN £ TR
A SR AL O, X W S W £ B 2 3
JUE 98 A 2 I Jin 70 30 R M AN i TR T RE T
NF-«B, it K¥] 16 RAEAF 5, I 51 B PEDE 2, )
HAE RN, — 2 FEAR G KRS
S5 R B W 48 9 PR T IL-6 . TNF-a /K K 4 T 1
BN IRRKRRERFF KR EFALCERET
WA EH B RAEW . WIS R W] A4 KR
Il ¥ IL-6 . TNF-a R AE A A5 T 1E & H i KA
TREE CELSMEFE RSS20 ITE G
7 20 K BUIAL T TL-6 . TNF-a 7K F H 38 T B 2 B A
LA, Western blot 5 UE 45 5t 7R | )R K8 25
J& ,NF-«B.I«kB.IL-18.IL-6 fil TNF-a %5 [ 7K F- 3%
T, 2% BB A SV Y AR RE B, R R4S 2 e
Pl T NF-«B Fl R AE 7 KF 138 n . 3x 2e 45
2 WY b 5 BB A AU IR K8 R 5 5 19 AKT R B
B A1 58 4 L PR 7 2K P el R 48 R SN AR T
JE R XF K BRCE 4L 4 ik — 2 4

i LR MR R A AR R IR KRR BTN
AKI, PR3 52 15 B /58, 38 1 PI3BK/AKUNF-«B 15 5
T O fifk B AT I A 4, R I R IE S
XS AT fE 5 BT Ak B R R T R AR Y
22 2 PG PR OGO ML R LR B DR R T
PRAE TR AR

A 5 8 Ik ) 24 2Y B2 ) A0 I T b R ek
A AKT VR IBLE , AAE 3h 4 52 56 2 AR T 1 M5
3l 33 PI3K/AKUNF-«B {5 538 [ X AKI 9520, {H
R AE 20 i K P b R A DG oY, HL M 0] BE G 2
At 38 {8 T AKT 7™ AR 5 M) 35k S8 5 75 LA T i —
ARGE o TEAR SR BYMEFE b, DR K AR i 1) 2% 24 3
TN F 45 R, o) b A VR A AR B ST M
g3 FUAE AT 5 38 B n9 VR ML AT IR A5 . 3@
it 2 )2 1 RS, 42 T s HLUER A AKTIR YT Y
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