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% E: BW AR G A ERE S B AR BLULEE-3 W (PI3K) /= AEEE B (PKB/Akt) @ 2 ZUHEIR
IR R SR AN AN Th BERE RS R 25 RRAE ML . 53 50 HUlElE SD KBRBENL A 5 A, &4 10 K, 2 RIAXIRA ., BRI
RE-FE ARG RGBT (ZBH, 2.0 ghkg) AMKGIE (ZBL, 1.0 gkg) 4. ¥HERFELK (MHT, 1.0 mgkg) 4H;
KA ip BRI R (STZ) WA MRA S IRl 10 7 VAN 4% 2 ZUME PR K BRBEAY s IS BERR TN G S H K BRITIR ig 4h 2, Eee
2520 i, SATELY) 8. 16 IR IE KM B iEMEEN 142 (ABiw) KF, IH454 Barnes IBE . Morris 7KK E 2%
R BN RIRE /75 4425 20 )G, BURRUBEAR. DA LT RSN E; qgRT-PCR #ll PI3K. Akt. Bcl-2 [ 7E K
MR RIL . SER 4525 8. 16 AR, SxTIRAMLIL, A KR ME+F Apre EAKFREET® (P<0.05. 0.01),
ERRAME, MHT. ZBH 41 ABre EAKFHFEE (P<0.05); 17 NFMMNGRE R, SHEBMEAME, SAH4HABRER
FFRE S E K RICIZEES) (P<0.05. 0.01); 437520 i, KRS CAl KRR BN, WA KRS X EoHp|
F. AR, B, BEEHARKRRKEME TMEZRG:. F4E, METMmEHEaL, o NRmApRE.
5B, ZBH. ZBL WA MSE KRS HLAME S LAEHIIES, BEMEH: qRT-PCR 4iRER, 5
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A BEIA T I PISK/Akt 38 8 i S BLAT 2 b R 95 K SR A S0 h BE B AT 1 D535

KRR ABR-SEADZNS s A RGRAIRE: 2 ZUBEIRA: IAAIThRERAS; BUEMFEEE ) 1-42; PI3K/Akt {5 5 iEEE; Bel-2
FESES: R285.5 XEkFRERE: A NXERS: 0253 -2670(2017)19 - 4037 - 07

DOI: 10.7501/j.issn.0253-2670.2017.19.021

Effects and mechanism of Anemarrhenae Rhizoma-Phellodendri Chinensis Cortex
medicine effective parts to improve cognitive impairment in type 2 diabetic rats

LIU Jing, DANG Yuan-xia, GAO Ying, ZHOU Xin-xin, LI Wei-min
School of Chinese Herbal Medicine, Guangzhou 510006, China

Abstract: Objective To study the effects of Anemarrhenae Rhizoma-Phellodendri Chinensis Cortex medicine effective parts on
phosphatidyl inositol 3 kinase (PI3K) /protein kinase B (Akt) signaling pathway and explore its mechanism of action to improve brain
cognitive of type 2 diabetes rats. Methods A total of 50 male SPF SD rats, divided into five groups with 10 for each group, named as
control group, model group, high/low dosage of Anemarrhenae Rhizoma-Phellodendri Chinensis Cortex medicine effective parts (ZBH
and ZBL) group, and Ebixa (MHT) treatment group; The rats were immunized with ip of streptozotocin (STZ) jointly fed high-fat diet
for three weeks. Then the rats were continuously gavaged with ZBH, ZBL, and MHT for 20 weeks, the serum Afi-42 levels were
determinated in 8th and 16th week respectively, the changes of the cognitive impairment were analyzed, combined with Barnes maze
and Morris water maze to detects the cognitive ability of each group rats; At the end of 20 weeks of administration, dissecting and
preservatting the rat pancreatic tissue, the hippocampus to made into routine pathological sections and brain tissue pathology
morphology inspection and PI3K, Akt, and Bcl-2 mRNA expression by fluorescence quantitative PCR method detection. Results

After treatment for 8§ weeks and 16 weeks, compared with control group, APi-42 levels of model group were significantly increased
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(P < 0.05, 0.01); Administration 20 weeks, compared with control group, pathological section results showed normal hippocampus
cells arranged in neat rows, morphological rules, and color is very even. DM models of hippocampal tissue cells arranged scattered
through the administration significantly after repair. Compared with model group, ZBH and ZBL could effectively improve the form of
neurons and cell arrangement of rat’s hippocampus, repairing nerve injury; Compared with control group, PI3K and Akt mRNA
expression of hippocampal tissue of model group rats decreased, Bcl-2 mRNA expression was abate (P < 0.05). After delivery, MHT
and ZBH group could significantly improve the level of PI3K, Akt, and Bcl-2 mRNA expression (P < 0.05, 0.01). Conclusion
Anemarrhenae Rhizoma-Phellodendri Chinensis Cortex medicine effective parts can significantly reduce the accumulation of ABi-42
protein, and decreased the expression of PI3K and Akt, indicating that the effects of improvement of cognitive impairment in type 2
diabetic rats may be achieved through regulation of PI3K/Akt pathway.

Key words: drug couple of Anemarrhenae Rhizoma-Phellodendri Chinensis Cortex; effective parts group; type 2 diabetes; cognitive

impairment; APi1-42; PI3K/Akt signaling pathway; Bcl-2

BE PR IpEAH OGN RE 71 R BE  (diabetes-associated
cognitive decline, DACD) &7 %% 2 1 EE A K1)
REPRAPIRES, FEAl STk g sh MR g2 A B 4 R i
PER RO, T 4% BE A A BE S (mild cognitive
impairment, MCID #& IF. # % & 31| ] /R %3 B (AD)
MR B, AF7E MCI 1B 2 R 1 = fa N
FECL WETERY], BRI BE P 60%~T0%F1E
MCT FlioR, 2 B8 PRI A A D REIROR ) 1 A
Fal BRI M, FRE-BADE — Rl IS 25T,
FH RN (=), TR, 784
BEEABY, Hob, JIISEAM Phellodendri Chinensis
Cortex N=TFRHEY R Phellodendron chinense
Schneid FTJ8M K2, 32 B RO o N AEIINEE ;s A
Anemarrhenae Rhizoma Y51 H &R 2 A E AN
YIFIBE Anemarrhena asphodeloides Bunge HT 54K
=, FERAMB R IARKEA R,
FEERT B R RS R N BRSO W
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1.1 )

SPF ZMENEAERE SD KB 50 R, AR (200+
200 g, T RE RS S TG, S EHEAIE
5 SCXK (#) 2013-0002, 7T R 2GR

A0 SPF ENMSLIn=E, YFAliEs SYXK
(H) 2012-0125.
1.2 {45

RT-2100C H3hE##r1¢. HITACHI CR22G %45
HAGIE B OFL (HA SANYO A#]); BX51 A2
B CHARBEMEHibk2:4E); NANODROP 2000
N6 (£E Thermo AH]); MyGene serles
Peltier Thermal Cycler 73 #T X (HUN BHEERHE A R A
7]); CFX96™ % Real-Time PCR X (EEH KA,
1.3 AR5

S RE -T2 56 A RGE A 3 e b R e AR R
BRI PR A RISt , 2 0 i R &
ERIR/INEEDK 20.65% FEAAB 2.08%. FIEEEEH BII
12.74% TR 2.79%; LAME M S 2 2K
47.71%, SAEVIEN 24.93%; HERFEESRIA (it
5 584087, FHERILZ) ) HEMRIEE R (STZ,
L5 040M1357, Z£[H Sigma AF]); B IEHFEEE
1-42 (AB142) ELISA Har il sl & Ay sl A6 36 23wl 4
fi; & RNA Trizol #2HUAFIG . W FFI&. ¥
1R ) £ 40 T H A TaKaRa 2 & 5 FTRAF#HEE (K
AR E R AR AR,
1.4 AR

TR . FERE 20%- & 15%. JH & B
1.2%- BHIREN 0.2% BREEE 10%. BEEREES 0.6%-
FRr0.4%. TIREL 0.4%. FERETTEL 52.2%. %R
BB HY RO L, FRAKIES SCXK
(#) 2013-0002; F:Alitakl, SPF 2%, ) AREE
FLE A O FR
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21 S, RBEHIRSH

K H ip STZ BR-A MR = g v B 7 v 2% 2 U B
PRIPER BT 100 H {g Be it SD KRR, 3 B 4 1]
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72 7d, 258 140, CTERRIE, ARJEHERIK AL, W
EEREIMAE (Glw) {EAZERMAE AT 50 R
SD KRBENLI A 5 21, B4 10 H, 43X R4
R L F0RE-BEAD 250 R AL B R (ZBHD
AUEFIE (ZBL) 4. HEEEN] (MHT) H. Xf
HRAH K U B b iRk, AR KRAERUM 4 d /5,
A2 14 h, FRERE, ip STZ 37 mg/kg R4 ip
SEARFRGE PP ERIEVRD )24 i MUBEASE A, #E 30 min
AT T Ee o JE AR )R B SR R SR . ip STZ 3
JA s HRJRC R K MR I e K BRI RE CR I A
2 140, REAEIMHE=7.6 mmol/L, JFHILE
W ZRERNIERR T . Bt IR AL, B4 AN
SR AETT A E IR R, SR AT ig 4
2y, L5220 . RS (PEZH) 2015 FEhR,
R AR, AR (60 kg) i KR
I/ R &5 %47 543 79 ZBH 2.0 g/kg+ ZBL 1.0 g/kg,
MHT 1.0 mg/kg, ¥ B354 5.0 o/L BTHAA A BV
X R ZH AR 2H /N B ig T 10 mL/kg.
2.2 MARESHEFFQN

SEBG R TR EAS 23 AR N K R AT,
RS, HIRER 6 RO R THRFRE .
2.2.1 ELISA ERMNK BRI ABa HHKF
AT 8. 16 , KRAER 12h )5, LR
e, R R A ECL, (A 7025 T G R A0 EP
B, 4 °C. 3000 r/min, B0 15 min, 43103,
T ABra EHBIIGE
2.2.2 Barnes % = 1 Morris 7K 3 B SEIG TR KBRS
5 2) . 8128 ol T4R25% 8. 16 Rt
Barnes X E S5, 03 &K R 48 B ARTE R
W, IR, HRRIKEL 2525 20 AT Morris 7K
RS, DR EHK R TR B AR S TR &
7E B bR XS G, 2 A SRR T B
B DX 2 A T2 RE 7T
223 HARKE-HL (HE) Jett gk AR
MRS CA1 XTEAREAA 45255 20 [,
4 12 h J5, KRG EEE R, K BRUE R 3R 1M 3~
5mL, 4 C. 3000 r/min, & 15 min, ¥ELZE
My, —80 CLRAF, F T MBFRFREGN . BOK R
PREAZR, 10%2 W EE e, SR I R 3T K R
SR M B, BT, RIBSRE. R, DIk
FXT AR AR 22, i R G A . B K
FfRR T e R EE VI 2 A3k, Hh—F
10%2 R REE &, HE 4, BB Fgma s

5 CAl XIEAZEZL.
2.2.4 qRT-PCR ¥l PI3K. Akt. Bcl-2 mRNA ik
FH Trizol #EHUMZHZR M RNA, FHME A 00
W5 HR P J 4, SRIG0 % ki cDNA. BT 514
7318 GADPH: B 5°>-TGATTCTAC CCACGGCA-
AGT-3’, TFiif 5~AGCATCACCCCATTTGATGT-3;
PI3K: L 5°-TGTCTGCGTTAGGGCTTACC-3’, |
i 5°-CCCGGATGTATTCAATGTCC-3’; Akt: 7 5°-
GAACGACGTAGCCATTGTGA-3’, Fiff 5-GCCGT-
TCCTTGTAGCCAATA-3’; Bel-2: i 5°-AGGATT-
GTGGCCTTCTTTGA-3’, Fiif 5-CAGATGCCGG-
TTCAGGTACT-3’s RMAKZR N cDNA 2 pL, b T
51%9% 1 uL, SYBR®™ Premix Ex Taqll (Tli RNaseH
Plus) 12.5 pL, JC RNase 7K 8.5 puL; RN 95 C
30s; 95°C. 5s, 55°C. 30s, 72 °C. 1min, 39X
fEH: 72 °C. 10min. 255 CERR, KA 2744
FEXT H R PR AT AR XS 8 BT
2.3 GitERE

SKFH SPSS 17.0 ¥, IR A HHR LAY £5 R,
255, PR LLEH LSD-¢ fieid; 45 7 ZA
5%, WIZHE[A] EL% A Bunnett’s T3 0675 .
3 BER59W
3.1 FNE-ERZ I B ERALEE X HE AR R K R L 2%
F AP EBKFEREN

ABi-ax HE RIS B R R I B ZEEN 845,
He5255 8 JIMEL, 43255 16 A, 4 KR
ABra EEAEHE BT, U ABra SRETERNA
BRI, SRRAMLIL, 4725 8 A 16
JE I, MHT ZBH 4K BRI A1 H H AR
AAFERERSE (P<0.05. 0.01). ZBH 4T
AP HERIKMARIL T ZBL A, 4557 W& 1.
F 1 MB-FAAEMEBE X PR F AR MM IZF Apia
EHKFEHEM (X £s5,n=06)
Table 1 Effects of the Anemarrhenae Rhizoma-Phellodendri

Chinensis Cortex medicine effective parts on expressions of

Api1-42 protein in plasma of diabetic rats (X xs, n = 6)

ABi-42/(ngmL™")

A Be %16
payicl 11.5114+2.145 15.47440.159
it 14.466 £ 1.644" 19.636+0.450"
MHT 12.654+1.502" 16.348 £0.313%
ZBH 13.55041.389 16.669+0.515"
ZBL 13.913+1.229 17.908 +0.696

Sxtidltbs: "P<0.05 TP<0.01; SHAL4LLE: *P<0.05
"P<0.05 ""P<0.01 vs control group; *P < 0.05 vs model group
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Barnes & B 5250 FEE R KR AL/ 71, H
SE VN BT T~ N D W 1 S AR N IRTR VAs
PR T B R RS (M AL RE T e AL Af
FEF R, HRRKEGERZ, YIRS R IEE, il
127159, 4R25% 8. 16 i, 1T SR (K2 &
AN, SN IRAAR L, BT KRR TR kR
P IR, B R IEEE B R N (P<<0.05. 0.01);
LRI AL, ZBH 4K RRAES 2555 16 JA BT AR A
AIRBIBEIS) 2 4508 (P<<0.05. 0.01), Z5245%5 8.
16 JEI &R IER E D> (P<0.05). ZntiEslsy
24, ZBH i KEciZae hIfER T ZBL.

Morris 7K 5 52582 H AR &P SEE
) RILEE T . BT Morris 7KK B AS
W==a), EARIZEe Sy, KRR 2 7E/K A N E

)UK A R B B K T ki & . JEidid
SRR EIE HFRF 6 0038 R IR0 288, B AR X 38 K
¥, AV SR sEIZ. K. i,
SEA AT S5 32 B 52 S0 K R e 12 RE
HEREAN 4 d; 2 EERR LN 2 AN B,
W BORYIRINER, 21 A2 G, #ATE N
Bk, PRASOC B A e 12 68 77

HHER 3 AT%N, 452520 FJa, f£ididEs: 4d Kk
HE TS, SORRAIALL, BRI R RIE
HAFE BRI EE K (P<0.01), $R/RSKE
PERE PRI N R AR A T T AR AL A L,
MHT. ZBH HAWHESEEBACREIAEL. 28
H (P<<0.05. 0.01); I3 4 7JAI1, TEELE 2 ME
[ 2s RR R LI, SXTRRAARLL, AR 28
SREBRINEZEER (P<0.05. 0.01); SHAY
FHEG, ZBH 2K FRTE B AR DXk i) 28 B o Ek 8. 32 1

% 2 Barnes XELIWHER (X £s5,n=06)
Table 2 Results of Barnes maze test (X *s, n = 6)

1l ey %16
WEEER /s AR R IEL WEEER/s SERNIE R
xof i 11.500+1.669  22.000+1.405 1.750%0.163 14.18740.107 23.310+1.475 1.12540.125
I 15.250+1.300" 32.188+1.085* 3.375+0.182" 22.0631+1.256™ 37.1254+1.188™  2.43840.175™
MHT 9.500£0.866" 22.938+£1.112% 2.250+0.164 14.000£0.931% 25.250£1.109%  1.500%0.164%
ZBH 13.250+1.497  29.313+2.322 2.12540.125% 15.375£0.778% 27.063+1.515%  1.750%0.134*
ZBL 14.125+1.381  30.18842.451 2.500+0.189 19.063+0.417 31.260+1.114% 1.875+0.082
ERRALE: "P<0.05 TP<0.01; SHBALLE: "P<0.05 #P<0.01, FFH
“P<0.05 *P<0.01 vs control group; *P <0.05 *P<0.01 vs model group, same as below
#F 3 Morris KRB EMAMITERWRLER (X £5,n=6)
Table 3 Results of positioning navigation experimental of Morris maze (X %5, n = 6)
45 CERWSELSSE 5 2 KB KI/s ERFRAWNSE 55 4 KB RIs
payit 18.750+0.901 13.875+0.227 14.500+0.925 6.25010.453
F 28.750+1.556™ 23.00040.567" 23.50040.732" 13.500+£0.779*
MHT 22.250+1.129% 17.125+0.811% 16.375+0.822% 7.000 £ 0.462%
ZBH 26.750+1.221% 18.125£1.093" 17.625+0.565% 7.375£0.460%
ZBL 28.250+1.146 18.625+1.463" 19.750+0.940 9.875£0.350%
&4 Morris KEEZERELKLER (X £5,n=06)
Table 4 Results of space exploration of Morris maze (X *s, n = 6)
1) 55 1 BBl ik 55 2 i Bl i
ERUSEIE TFIREL BRI EERIREL
payit 6.000+0.365 3.16740.401 5.33340.667 3.3334£0.422
Y 10.833£0.792™ 2.167+0.167* 8.333£0.803™ 2.1034+0.333"
MHT 7.000+0.931% 2.667+0.210 6.167£0.401% 3.167£0.167
ZBH 7.333+£1.256" 2.500+£0.223 6.167£0.601% 2.88340.4017%
ZBL 8.333+1.667 2.167+0.307 6.333£0.803" 2.667+0.558
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(P<0.05), ZRHIRIEE-BEAALG0 A REBALEERT K B
IR R — B R eEAE ], B & TR
A BAh, 3R 3. 4 AR, BEEAT IR E]
RISER, AR TR HART 6 8 ORI 2 DLE
s, BB DB S, THR A
S TR AR RBEE I ZRocBisg n, xf
TR BT B AR DX 78 B A1 7 T 2 3 T J R A
L2, AR, BRACZ R RO .
3.3 FER-FARZXT A REDALEE X HE PR R K FRUBR AR
HAFBLUET CAl XHE TSRS

HE G0 73 3508 K SRR 4L LRI o 21 2 e
CA1 X2 et AT MR . RARAL SR ELSR (B 1D
B, X HEALR BB IR BRI A B e R, R
HUONBIZ BRI, M. s, R KR
[ S AR HE S 2K L, R SRR SRR R, R AR A
2 ek A 9 P e A ™ KR, P 32 R
FEAZ, o0 XK M 3 R PURR S N R R 2

=

AR

1

P B

B MHT. ZBH 4H K BRI I 4 i 5 2 K i, 4 g
HAV A Ay, BRI SRR, /b R4
SERFEA, MXTEERHAERIER; ZBL 41k
AR . KRS CAL XA TSR (& 1)
B, AR RIS XHE TS, BEM
M, FHEHL); BRAH KRS X KEME T4
WZRG . [E45, A0MFESIZREL, 55 40 B gk /N e o
YA E s MHT 2H K Bt 1 [X Ry 0 DX 455 40 #4427
AUMOAZ IR G 45, [R)R ] W/ /0N e Joi 44 i s et
2% . ZBH. ZBL A KRiES X & ukisE
R RR, ] WD & B4R IR A TC. 2R
AR RIFIREEE RAE S CAl XWETThi FIE
AT CAHEIT H 8 PR3 R 2R 2 R 0 9 B e AR 22
(B AAAEIEAR G, J 5 20 Ml IR fe ™ s PR R 2, 3L
KM CAT DX A 0 4347 72 B e K, i B PR
R AE 2 PEBE AN ZH 2R 2B AL, RORE PRS2 3 o
FEBT IR PR BRI PR AU o

MHT ZBH ZBL

E1 ®|AKRBERALS. EDTHN CAl X HE FELZER (X100)
Fig. 1 Results of HE staining of pancreatic tissue and CA1 area of hippocampal tissue of rats in each group (x 100)

34 HE-ERAXT BB A X HE IR R K R B ZE
40 PI3K. Akt 1 Bel-2 mRNA FRIAHI S0

xR i, A A KR 4l PI3K
mRNA FIA I TS (R 5), 1fi Bel-2 mRNA %
KR T (P<<0.05); SAAIZ4AHEL, MHT. ZBH
ZH KR PI3K. Akt. Bcl-2 mRNA (/KT &% i
(P<<0.05. 0.01); ZBL Z4H KX Akt mRNA £k I
VAR, A i PIBK. Bel-2 mRNA fIFRiE (P<
0.05), R BH IR B A 20 A G AL T A 2
M, EEMES S, A0l Re S iBdEeE PIBK/Akt
BRI .
4 e

EAT, A A bR s ] ) p 28 A Bt o ik

x5 HME-RHBY S EYERALEE X HE IR R K R X E R
PI3K. Akt #1 Bcl-2 mRNA FiAHIEMN (X £5,n=6)
Table 5 Effects of Anemarrhenae Rhizoma-Phellodendri
Chinensis Cortex medicine effective parts on expressions of
PI3K, Akt, and Bcl-2 mRNA in brain tissue of diabetic rats
(X £s,n=06)

R RIEE
ER
PI3K Akt Bel-2

SRR 1.005+£0.051  0.1584+0.009  1.35740.065
iRl 0.7534£0.023  0.191+0.006  1.12620.080°
MHT 1.85240.235%  0.383+£0.024% 1.67340.087#
ZBH 2.22140.198% 0.32340.024*  1.54940.042#
ZBL  1.750£0.150 0.2374£0.015  1.38240.069*
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%, XPHE PRI X LS F G 4 3 B AR PR A
H1 D) BE B RS BRORR O OBE SR O WG C diabetic
encephalopathy, DE) [JICVEH . BEFRIH N EN D)
REFRAS (1) L H ATt = gt — iR, S HFL,
F B ERE T RS AR, F 0 BH 5 A=
ML R AR R bR s 2z gL« E g ” Sl
DA AR A G 1) e (D -Roi-'8 7 2 i 3145
B R AN D e bl EE IR R R I = T e 0T
%, 12008, 155 B, HESERE IR,
AR PRI RS . RAGRA . VIR, M™EHEA
TEARE A EM, R JE AR R S R
ETR” BT CPRIIE” BRI OO g
PREEXT “AE” PR BRAL N S0E . A S
M. BER. s, &, RE. BE. RASEAE
Wik, BT ZRR ZREMEGEEUW, NAMEL
TBIT PRAE IR EEAL PRI DA N T R B AS ) o3 A 7
I, T REFN, EHEEVC ARG, BEEAS RN HARA R
RIUSL, T oS R AR B A, R AERE. W
w (RAXE/KDY FFTa: “NBA, ek, kg
T A 7, 3 BR B EL A ORG AE i 7 I R D e

CRE BRI\ ARG 2= ST DL Y,
FERHUNERERTR . B PEI 5] ok 25 IR
BEFR, SR KN e kRS, RAFETHR. M
W A FE H R, AR I () R 25 FIT BRI 58, IR
H, NE. 6. B4, BAWEEE. EHEKY)
R woAd, PEIE, RE, NB. B, K&, B
UEEH . TERER . BRI EECACR, BIREH. W
AREME YR “AnBE 580, N IE S g m
B, ENEEEYE K, T3 =827,
B &M 25, T 25T, RefE IR
BEFREREA L, RN BERERIZKIE I, 72 jk A N
FEBHI RINF, (RN BEAE e, MR B FERE . ok
SN BEAS HIAE A -

WHFC R PI3K/Akt 55 il i 55 ik Lo e v
A MRIE T B VIM G . Z M FR . BRI
KRBTSR AL J5 A0 PR K 25 #IE I BOE - PIBK/Akt {5
SRR AR T, R LR ER . PIBK KR
SPEH AL BE R G VLEE  (phos-phatidylinositol, PI)
3 iR, 7oA BA S AR VLR A
VIR, B 2R A s E U8, Akt A2 1
P R/ 2 R E AW, NESEOEE A
(protein kinase A, PKA) F1 PKC A = 1 R JE M,
TN A 44 N HIEE B (protein kinase B, PKB),

Akt 7 PI3K B R A0 I3 J 8 2 20 A 4 e JE 30
AL KR TS 2 AR R, R R
B, AP g ELIEHH PIBK/Akt i K202, 7E AD H
HUF LRI B BRI Akt (p-Akt) 7KF TR,
Jover-Mengual &5 23 HF 57 I 22 %5 4 Ao 5 11 J K B
PR RS E FHIS R I, A AR ifiL 5 S By 5 A1
PEMERZS, AT DUE R S PISK/AKt @ MR L T i
GSK-3B 1 FOXO 3A %3F, #liffi] caspase-3 i 41
RIEPURT AR, R s BUE X gD CA1 XHHE
JeANZIE . Ishrat ZERPYUAT Fang 252 78 K E,
Bel-2. Bax 7£ AD B35 X 3 58 5 vE 1k,
Horh Bel-2 752 4B & [l s e ol 4 i o ok i
1k, Bax WEZFHE A REEMNE, S 52HEHE
R S S AR B E T AR, Y Bel-2 FGAH
REE AR IB B IHBREE P & oA KA D AB
PR SERIZ T T, ESE PI3K/Akt/Bel-2 (55
PR AE S 2 AN T R R EAER
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