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T MAE Z= 48 frfm K B B Akt/NF-kB{5 S 18 E%
ISR AE S Rz B9 7 52

//\}g}!éég:l EKE&‘H):}Z E ’/f 1%
VLIS 2 v A L B2 BT 20T =, N 3100535 2T K24 12 2 B il 20T ==, BTN 310058)

HE % AR T F T R I AR SR KRR S GE BB 69 4 T ALl 30RASDA A
FEAUS A =40 sFRELE. #ERgmsn. & EZ 0677 48(1 mgkg/d). KA — KB EMEMALR E
(streptozotocin, STZ, 65 mg/kg)#| &Hz fkmAEA . EHSTZ 2 d/5, T EESLTET L TEHEM
EFE, Xﬂﬁéﬂ%v%ﬁﬁu%éﬂ&% FEe ALK, KRR, EAKOR G, HEAIRE R A A AL
B Ao k& RAEH &, mE EF 5% LIRS Ao & B9 AL KF(P<0.05). HAAFAFL
FERT, %ﬁﬁﬁ%kuﬂ’ B BTk, RRIBERHEMZH, B e LR @miele k., R, £48 KA K
R, ¥, P 37 5L B F-a(tumor necrosis factor-a, TNF-0)). & 8 i2/~% -1B(interleukin-1B, IL-1B). # %\
feA~Z -6(interleukin-6, IL-6). AFEA{L 2 & # BB (phosphorylated protein kinase B, p-Akt) %A% 4 % B
F-kB p65(nuclear transcription factor-kB p65, NF-kB p65)49 %&£ EF. mE EE B REE
I8 454, HIEIKTNF-0. IL-1B. IL-6. p-AktF=NF-kB p65¢4 £ i&, & vhE & 4645 4 MAE k7 K A
B fe 69 45i4% , X 5 37 4] Akt/NF-xBAZ 518 350369 KER LA .

KB TRIAEEES B OB, A kR T -xB p65

The Study in Mechanism of Rapamycin on Suppressing Inflammation via
Akt/NF-xB Signaling Pathway in Renal Tissue of Diabetic Rats

Xu Linhao', Zhang Xiaoming?®, Wang Zheng'*
(‘Department of Anatomy, Zhejiang Medical College, Hangzhou 310053, China;
*Department of Anatomy, School of Medicine, Zhejiang University, Hangzhou 310058, China)

Abstract This article explored the mechanisms of rapamycin on suppressing inflammation in renal tissue
of diabetic rats. 30 male SD rats were randomly divided into 3 groups: control group, diabetes group and diabetes
with rapamycin treatment group (1 mg/kg/d). Streptozotocin (65 mg/kg) was injected to induce diabetes in rats. Af-
ter 2 days of streptozotocin injection, rats in diabetes with rapamycin treatment group received subcutaneous injec-
tion of rapamycin, while rats in control and diabetes groups were injected an equal volume of saline. After 6 weeks,
it was found that the levels of creatinine and urea nitrogen in serum increased in diabetic rats (P<0.05), which
could reduced by rapamycin treatment. Hematoxylin and eosin staining showed that glomerular capsule was nar-
rowed, the integrity of basement membrane was disturbed, tubular epithelial cell was hypertrophic in diabetic rats.

Meanwhile, the expression levels of tumor necrosis factor-o (TNF-a), interleukin-1p (IL-1p), interleukin-6 (IL-6),
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phosphorylated protein kinase B (p-Akt) and nuclear transcription factor-«B p65 (NF-«kB p65) were significantly in-

creased in renal tissue of diabetic rats. However, the pathological structure was alleviated and the levels of TNF-a,

IL-1B, IL-6, p-Akt, NF-xkB p65 were significantly reduced by rapamycin treatment. These results suggested that

rapamycin could ameliorate renal dysfunction in diabetic rats, which might be related to suppress inflammation via

Akt/NF-«B signaling pathway in renal tissue.
Keywords

B 995 ' 93 (diabetic nephropathy, DN)JE 8 x5 1]
TERMEIFIOEZ —, BB AR EN, L3
(R BRI A B /N ERIE R, B /NSRRI B2 0. &R
JRIE i oK A NE B R AR K. X PR AL
ol D RE AL, B R AR E R ER
e AT 78 BB, B P 93 N U P A% e s R --«B
p65(nuclear transcription factor-kB p65, NF-kB p65)I7]
A& ETE, HILOR ST T 40 A s 40 i AE
B JOAE S N, T AR PR o0 N M2 24
RNE SN RENS PRSI DI RER . A, PRARHE PR B
JIFE FR) S S 8 H il R L TR — iy T - B

WA EE AR iR B e s s ), Re g
FI H A A7 25 55 11 (mammalian target of rapamycin,
mTOR) ) {7 5 18 % ok 32 Tk L 40 g A 2L tb 41 i
(R 1G24, AT AR 50 B ST AT WT TR, B
B AT DAY/ PR JUE A R A A R OA
LU A0 B AR 1207, E R 7 B M8 DR A B i L
R 28 RE S5 N B A A S R AR E - 17 B BT O E SR
S, TR A A T DL U s R T OGHR b
B(protein kinase B, Akt)i#f 2L HINF-kB p65 )2 iAM,
IMNF-kB p65 7] LA EL#E 5 5 4l S 1 (1 23k
DR, JRATTHED, 75 A 2% 2% 7T BE I 1 Akt/NF-«BIH %
SRR B e AR S N

AN S o AW PR K RS v e R
AR, WA B AR RS S5 0 DL Dh e
(RS, 0L T AR 3% BE 77 40 Akt/NF - B3t 6 1)
P, 1D BRI 0T B P W ) 5 B

1 RS S
1.1 #8)

I 1"k Sprague-Dawley K 30, 4 H160+20 g,
LR 27 SE e 4 ik
1.2 XA R

5 157 2= (rapamycin) FEMRAA P 2 (streptozotocin,
STZ)J) H Sigma 2y wil; K &8 U8 48 B -f-atumor

rapamycin; diabetic nephropathy; protein kinase B; nuclear transcription factor-kB p65 (NF-kB p65)

necrosis factor-o, TNF-0)). [ 41l }fd /1~ %5-1B(interleukin-
1B, IL-1B). 41 i/ #-6(interleukin-6, 1L-6) 2 ELISA
I & AR&DA w5 At K il p-AktHINF-kB p65
% i PRI [ Santa Cruz/A 7 AW EFRCIEL
N IgG AT AE D 3 B BRI A A i 52 5 i)
H It 4520 7] DAB S (0706 H Sigma 2y 7 o

B AR A BRI 1 (MediSense, USA). it
4 Bi(Leica, Germany) M 21 #h B 14 & 4t (Obyssey, LI-
COR Biosciences Biotechnology, USA).

1.3 PERFIRE &

30 LSD A FRBEHL Y =41 G, B IR 40
IR W8 267 4], A0 BERm4l. RN
FVRIT AP K S 2E 24 b, 3 I e S R
JOR e T 25 A 5 B PR ASE 2R, I FH T FH 0.5 mmol/LI)
G R0 A IR 51 2% 1P B (pH 4. 5) P 71 B R 7 18T 3R 0
W65 mg/kg), v HT48 hm WU OB, i b R R
F16.7 mmol/L, HEZ K. £K. Z BRI, &
Bg . o, 10 UK RIFIFEAE 324 Wi, BRI
AR Rl . BINRE 21897 41(1 mg/kg/d)hE
R I3 ol 5 INF R 3 S A A 2, RS R 2 SOk
(71, B bR g3 4L 0 1 5 0F J 20 3 O 455 o A B R K, 0%
S6JH o A B i A H R IR
1.4 ;& ANEFFA R &= & A9

520K B 1% 10 2 BL 22 3940 mg/kg i Jis 3
JRIPE . % FaCo I, FH AT SkoCa SR I, 45 Iy R B2 31 5T
BRI F PR T, fEUK FCE 30 minfig, T4 °C.
4 000 r/minf% 4 R 250010 min, W B 0L, A7
7E-80 °CUKAR T, HFImWLEFE . IR 22 &I
1.5 AREZEARLEE. RRBALEE

OISR S, A ALES O BR, A 38 R 7K I
R4 300 mL 4% 2 28 FHREE v ], ik, HCE
WEA IS E A, P15 um B E LY, RS L . A4
W) R R AKAG S, W RT3 e b, dil )
F, BEY R, BRI . —EY Rt
ITHARBEARLLG, MEENESE . J—8Y)
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F F2 I SABCYE: 8k 47 p-AKtRINF-kB p65 % 1% 41 211k
P, Y] B A KA IS FHPBS(pH7.4) 13
R, BFIK3 ming BEIK IR IN3%id AL S IR
N 10 min, PAFH W AU PR A . PBSHTE
3R, BEIR3 min, 2R RFGK IR G5t K B p-AktHINF-
KB p65% e BEHLAE, il i 60 min; PBSHUEI IR,
FEIXS min; TN EFRIC I EPiRIEG, Eil Ml
20 min/5 HIPBSUE3 X, K3 min; MAHLAEY)Z
- A R A ) I T E 30 min)5
JIDABSE 4. W {03~10 min)& IR AR 2 4L, H
0 S5 VPR I K T 1, AR e AR 2 T IR I AR
&, FATTHUTHSCSA Image Tool 3.0 %%(University
of Texas Medical School at San Antonio, TX, USA) .
A7 TR AR H B 4 e A Y, ARk U B AL S
ALET, Gevh S AEY B f g, I DAL T3 (EAE
D) AT AR R BH A 40 A
1.6 ELISANE B AR & fE EH FTNF-a. IL-
1PFAIL-6H FRix

W25 AT 425 FUR A B 4121, il 10%%]
9, R FH R S B M B ELISAYE YR B 4 X TNF-ai.
IL-1B+ IL-6F14 1A, A A0 B4 IR0 G vl B 1EA T

(A

~

S
=)

7 E& Control
B2 Diabetes
| & Diabetes with rapamycin injection
L)

(98]
(=}

Blood sugar (mmol/L)
—_ )
<.D S

1.7 Gy ENiE

R RS IHRBR M 2N I AR 4 S
H R RRWCEE = RAEDE R A =) IS A
Bradford /7 W 8 1 AR BE, 799 8 11 TR B — 2,
H 5 5 2 1SR (30 mg), SDS-PAGE HLEK 43 i 25 1
0T, RN R R4k e 7 22 PVDFJEE |, 50g/Litiflig
Wy AL h, 1:250/) 5Bk flp-AktRINF-xB T4 °C
i & A 1:10 00098 6 AR 0 (1 £ P RIgGE 1 he
PVDF T2 b i 1% & 48 F 473 (Obyssey), #E4T 1%
LS M (Image J), A —hs AN S AT IE, 4%
A AHRHE= H 4517 I8 58 B2 /B- L3 i 1 3R I8 0%
BEvHE A XHE
1.8 FitFHH

2 2H # 4 Hmean+S.D. 3 75, £ 4 L% H One-
Way ANOVAVEKY B, P #5218 H 55 R H Tukey i A
Ky, P<0.05 0 2= Ge it 5 3 o

2 #R
2.1 FRSHEMREFMAERZI

S 45 R B OR, FEESSTZZ /i, = 41K R 1
LR A R AT 0l 3 1 22 SR AEL: F(2, 27)=0.2,

doksk ko

k%% NS

%% NS

(=]

(B)
1 B8 Control

E& Diabetes
| B2 Diabetes with rapamycin injection

Body weight (g)

A: FAKRRM MR, B: SAIRRAAEE. a: STZIEHT; b: STZIES1HIS; o STZIES 25, d: STZIES3 )G, e: STZIT: i 4)8)5; £ STZ

WSS AR, g STZ A6 TG

*P<0.05, **P<0.01, ***P<0.001; ns: P>0.05. n=10.

A: blood sugar of rats in each group; B: body weight of rats in each group. a: before STZ injection; b: after 1 week of STZ injection; c: after 2 weeks of

STZ injection; d: after 3 weeks of STZ injection; e: after 4 weeks of STZ injection; f: after 5 weeks of STZ injection; g: after 6 weeks of STZ injection.

**P<0.01, **P<0.01, ***P<0.001; ns: P>0.05. n=10.

Bl ZEKRMAERARER LR

Fig.1 Comparison of blood sugar and body weight of rats in each group
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P=0811 & 1A F2, 27)=0.2, P=0.835 8]. M {F 1&t¥i1)%
FleJE i Ferh, PR 2 AT R, = AR I
B 1 B o D IS R A A0 2 1 22 SRR 1 F(2,
27)=175.0, P<0.000 1; 52J&: F(2, 27)=94.5, P<0.000 1;
53 F2, 27)=72.1, P<0.000 1; 554)&: F(2, 27) =129.0,
P<0.000 1; #55/4: FQ2, 27)=136.2, P<0.000 1; %564
F(2,27)=83.2, P<0.000 1] T/t al b, wf L
FE, NEBERIEE6H, Lt ALK AT EL, BRI 2
KB IR 2 T a(P<0.001, EI1A). {EHT4/E, &
18 22767 4 HP R BRI R (B S5 0 s KRR (2
FVEZE(P>0.05, EI1A); 101 21555 5 F1 556 A I, 75 M
B VAT 2 P O BRI IR L B AR A DRI B 1E 1)
IR, AELE S50 DRI 2 AH Eb, A7 W 2 B (P<0.05, 1]
1A). [FIFE, PRI T 2200 T o, — AR Rt e )
SE N A AR BT R B AL (FQ, 27)=4.1,
P=0.027; %52J8: F(2, 27)=8.0, P=0.001 8; 3 J&: F(2, 27)
=69.5, P<0.000 1; £54)%: F(2, 27)=234.0, P<0.000 1; £
555 F(2, 27)=200.2, P<0.000 1; #56J4: F(2, 27)=297.6,
P<0.000 1. 1fi 75 P43 21 1R) 1 L2 v, Ok SR PR s 41K
B P A2 T 7 3K 7 130 ) s o B LK B A P S P o e
(P<0.001, E1B), {HJ2, M5 2 a7 4 oK U 4
W PRI R B A KB A R e A T I 22 S
(P>0.05, K1B). LA FEH B, SRR 8
T b B ATRE PR 9 O B 1) IR A FBE, (ELE TR AN R g 4
PPN LT
2.2 FWREZRNMANEFIM R ZERAR I

)R, 703 A s D)6 8 ), B TR 2 7 ZE Ay BT i
g Foh R, 25 4L K BRI i UL {E[F2, 27)=32.0,
P<0.000 111 J& % A [F(Q2, 27)=26.9, P<0.000 1]#
TEAEAE W PR 28 o 1T 8 P AL TR) 1) Ll e, o
PRI 2K BRRC ot UL BT (E.(49.2+7.8 pumol/L) 1 JR 25
A(12.242.2 mmol/L)55 > J2H K B 1) e L I {5
(25.6+5.8 umol/L)Fl JK 25 %(6.242.2 mmol/L)AH L,
Y W S (P<0.001, R1). &l i =R

I7 Je, KR I UL E(36.1+£6.0 umol/L) A K 2 %
(8.0+1.1 mmol/L)5#l s 41K FUAH L, &R 4T BH 211
FEA(P<0.01, £1).
23 EHEZEXMNSBELRETHUSHEXZERF
TN

X HEZH H R RUE RN IR IE R, 2R 6 Ot
B T ] B NERES R I, B NE GBS IR,
IS (EI2A) . BE PRI 24 2 BOK RS R, 4h
M MK, RSB N o) IL S N B AR, Al
Mo 2, BN, BER MR e s 2 0, JF H
BN R e R, ik 2 a5, RSN
IR AR A (2B 1R I 5 3R e oD B /N 41 i
J K, AR ANERIAEOR, I HAT /N BR AR G ), 4
A ) 1EH (E2C) . A T30 il ROE e W
(R A, BRI — L8 A1 5C 98 i K7, WITNF-a, IL-
1B IL-67E B MErP IE . DN 2807 22 0 BT I 45 0
TN, TEXT AL, B PR 4 DA R TR A =i T A, &
Y1 T 2H U P TNF-an TL-18 TL-6/) ik #4747 2
F Mk B 25 [ TNF-a: B2, 12)=10.9, P=0.002; IL-1B: F(2,
12)=11.5, P=0.001 6; IL-6: F(2, 12)=13.4, P=0.000 9]. fij
FEPALIE L, S0 BZAH L, 28 9E D TNF-a.
IL-1B+ IL-67E 05 R 41K U T4 2R rh 208 B 2 T
H(P<0.01, E2D~K2F); &l N 267 h, 5
BRI K BRI EE, TNF-0. IL-1B. IL-6/KIAH A
FEI) R BE(P<0.05, E2D~[KI2F).
24 REHLAUESNEMNEEZXN BHR
p-AKtFINF-kB p653%i% 8 50

p-AktEZEAE G /INE F R A1 B 5 (B € ROR
BHAE =421k o NF-xB p65t 1878 1 /N i o b
Ik, RN NER A D R R IA KR ACRBE 2
FEHY e Kot B2 K BB I 0 22 P p- AKtRINF-xB p653
ISR (E3AFIEBD). T 7EHE R 41K B, p-Akt
HMINF-kB p657ik W] W14 2 (KI3BHIE3E). Ktk
DRI 35 7 22 4 BT (1) 45 A 7, A TR T R 8 p- Akt Al

F1 FLHKXR MALETF AR = & LR

Table 1 Comparison of serum creatinine and blood urea nitrogen of rats in each group

215 #H LT (umol/L) 1 JR % % (mmol/L)
Group n Scr (umol/L) BUN (mmol/L)
Control 10 25.6+5.8 6.2+£2.2

Diabetes 10 49.2+7 . 8*** 12.24£2.2%**
Diabetes with rapamycin injection (1 mg/kg/d) 10 36.146.0%*" 8.0+1.1%

#4P<0.01, **#P<0.001, 55Xt AL ELES; #P<0.01, SfERpIALATIEL .
*#P<(0.01, ***P<0.001 compared with control group; “P<0.01 compared with diabetes group.
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per @

Buee

-~

/O\D —_ —

£ 500 g 2 500

£ 375 & & 375

3 =t °

=250 A & 250

E 125 g 5 125

v a b c a b c a b c

A~C: Z ALK F WEALZ LA G0, IR L B G5 Sk DT 0 /N . A X IR B SR AL; C: i W45 33897 4131 mg/kg/d); D
TNF-ofE %5 2 KB 123 P R0 B TL-1B4E 2 4K BV LR P R 3R3 Fr IL-645 5 41K BUS A1 i Rak . Ax XTI B BEJRGAL; C: 2R
FRIGITAL(1 mg/kg/d). *P<0.05, **P<0.01, ***P<0.001. n=5.

A~C: the morphological structure of renal tissue of rats in each group. HE staining. Arrows indicated glomerulus. A: control group; B: diabetes group;
C: diabetes with rapamycin injection group (1 mg/kg/d); D: the expression level of TNF-a in renal tissue of rats in each group; E: the expression level
of IL-1B in renal tissue of rats in each group; F: the expression level of IL-6 in renal tissue of rats in each group. a: control group; b: diabetes group; c:
diabetes with rapamycin injection group (1 mg/kg/d). *P<0.05, **P<0.01, ***P<0.001. n=5.

B2 FEKXRBHEARSEMUR KRR FFRIEMN LR

Fig.2 Comparison of the pathological structure and the expression of inflammation cytokines in renal tissue of rats in each group

® ~ - *So * > Sy At 3 N
oy, 5 - J > AN N g:‘50.},'?1

+ 0 i 7; y e B AP, s ,\ h %

A~C: p-AKtE& ALK EUEF ALEAP K 3R0E A 0T IRAL B: Wl PRI AL; C: N5 31377 41(1 mg/kg/d). D~F: NF-kB p657E#&- 21K U 4123 1Rk .
D: G EAL; E: BRI AL F B IME 2074130 mgkg/d). HAREE Y,
A~C: the expression of p-Akt in renal tissue of rats in each group. A: control group; B: diabetes group; C: diabetes with rapamycin injection
group (1 mg/kg/d). D~F: the expression of NF-kB p65 in renal tissues of each group. D: control group; E: diabetes group; F: diabetes with rapamycin
injection (1 mg/kg/d) group. Hematoxylin counterstaining.
&3 p-AktFINF-kB p657E Z4A K R S B4R LR fp RIBAT LLEE
Fig.3 Comparison of the expression of p-Akt and NF-kB p65 in renal tissue of rats in each group

_ Vo n L —

)

NF-«B p65 (1) BH P 5070 25 41 o A7 6k 35 1 7 = [p-Akt: BL(P<0.01, KI3B. KEI3EFMK2). [HN, 28505 %
F(2, 27)=19.5, P<0.000 1; NF-kB p65: F(2, 27)=16.0, YBIT 5, p-AKtFINE-xB p65 1] BH - 40 o %5 5 0% JR
P<0.000 1]. 7EPNA 2 (B @y LLAhnl UG H, B R RSB, B Bk (P<0.05, F3C. EI3FFIEE
993 A B A BT TR BH P A B B s e IR 2).
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FR2 BAZAA P p-AKFANF-kB p65HY BR 1440 A 25 BY bL s

Table 2 Comparison of the density of p-Akt’s and NF-kB p65’s positive cell in renal tissue of rats in each group

i) p-Akt NF-«xB p65
ZHH

FH 41 i 2 15 (num/mm?) FH 41 i 2 5 (num/mm?)
Group

The density of positive cell The density of positive cell

Control 5.9+2.1 7.9+£2.0
Diabates 20.5+7 2% %% 22.5+6.3%%*
Diabates with rapamycin injection (1 mg/kg/d) 13.3+5.1** 14.7+7.1%%¢

#P<(0.05, **P<0.01, ***P<0.001, 5X} A LL; "P<0.05, SHERBELIAHLL; n=10.
*P<0.05, **P<0.01, ***P<0.001 compared with control group; “P<0.05 compared with diabetes group. n=10,

Diabetes with

Diabetes oS L
rapamycin injection

Control

p-Akt - - — - 60 kDa

NF-kB p65 s ’-B W W 65 kDa

B-actil cm— c— c— c— w— am— 42 kD2

p-Akt/B-actin
NF-kB p65/B-actin

EE *
o 05,
g
Q
g
(<ol
&
=
2
o
-
(=7
&
[}
&
F
N &
& S © & S
Y X9 Y
CF oS TP o
RS O D
O )
Qo D
& &

*P<0.05, **P<0.01. n=5.
El4 i BNk 53 4 & 40 K R 15 4A LR p-AKtFINF-kB p653% ik
Fig.4 The expression of p-Akt and NF-kB p65 in the renal
tissue of each group detected by Western blot

25 HRBENFESHEMNE R EHLR Pp-Akti
NF-kB p653%i% B9 52

PRI T 22 T I 45 R B, FEIE AR IS, £
4 Hp-AktFINF-kB p653K 1A #4775 4 W 35 1 22 5+,
H Hi[p-Akt: F(2, 12)=10.9, P=0.002; NF-kB p65:F(2,
12)=11.9, P=0.001 4], Hr, Xt 41K B Hp-Aktf
TG RRIL, Fr BL9S, TAERE FRIE 4K B, p-AktR
W a5 B K U LA 38 35 22 7 (P<0.01,
K4, 1AE TR IAFE IR IT AR R, p-AKER B R i
41K FUIH B B (P<0.05, F4). [AlAE, AT 5
NF-kB p657E%f f 4 K il h /b 8308, A bl PR Iw 41
KU, NF-xB p653 ik B 3 w1, 15 0] FEZH K RUAH
Lo 8 3 22 5(P<0.01, El4). g5 R EmEoR, FHif
i F BEHS /D NF-«B p6511141A(P<0.05, Kl4), X5

G AU SR — 2L

3 e

DN R s &5 WL IE— B I RORE, A2 51 e 18
PE'S D RE 3 o R0 E B R N 2 —. BRI
I3 R RIS L B 2, WFCAE S, SR Ak B S
ANER PRI Z T PR LR U R I CT
WOET R A M RS oA 1 1 0 B R IR Y e i adE
B DRI B R A . BT, YRR, S Y
TERE PRI B 995 1R AR HL R Hhokd 3] T OCBEAE H, 22 Fd
PR TR 7020 i BR 7 720 PR 53 95 A\ AR Y
BT RN MAEAEIT D, FRATTH KB, TNF-a.
IL-1B+ TL-655AH I JAE DA -1~ 1R 21 7008 PR K B
BT 2R T, IF HOEEEE N ERIARFRIEOR, BER
i e B P 7 A5 RN B N L R A B B K — R B R
PRASAR, Uk B AERE R B0 TP R AR JORE SN, FEXTE
WETE A S WA — & o TR, 40 90 BV (1)
RAE TR A 1 FERE R B v T IR A

BB (AK) & — Pl 22 S R/ 95 S R T
U, (R AR, A T AN, M EE DA
TN B BT AR A A Bl R T L A ) T
REPY, Akt) V2RI TR N S A2, BERALIN B
WEEB(p-Akt) A2 FL v T 30 2 1 AW ST 5K, 78
B PR R B, 9 5 2 AR A DR 1 R 8 R A ke 1)
M A, FECT ACE B FBEOER . [R IR, Akt R L
NORE R 2 ANE T i, L L 5 INF-«B (1)
B tE. fEARREAAF R, NF-xB5 H A0 H) 2 (1%
FxBH il £ 1 (nuclear factor kB inhibitor protein,
IkB)JE NF-«B-IkB&E &4, LIRS PEE A7 7 T4
JaJsirh . TR AL I AKtREAE O kBN, fTTIkB Y
NF-kBfi# &, & i H AT 3 2 IINF-xB p65 74, i3
FLHE NG MR, (REAH G JORE R 1 IR 5%, AT 3
FERE RN R AR AT, BT TR I, 760
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PRI K BB b p-AKtFINF-kB p65 MV 5L #5 A7 1] &
(71, Ut B AKt/NF-kB I8 B 5B 5 A6 20 s

B IR AR A8 ZE R A AR A,
RERZ NI mTORIME B (130G » IRk, —LEmfF 50 R IN,
IR 31T DURE S0 R 05 1) R R IR AT
FU, BATHEL R, 505 2% EAR A RESE o R
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