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i E BM TR E S8 (TFB) AT R K A% (AD) B EA A B EMH . Tk RAMBHEF Tk 2B TFB A
T AD #9 E MR B Yo b AT R B AR (GO) R ARA B Ao R 28548 5 (KEGG) E £ 04T, A TR HMFLER
BALB/c N & A4 3¢ %, A D-F 5L k. F iz 4+ 848 B M ADAER , Z 2 TFB #F AD s RAT A F 3 AR GLsE SR FAT &%
R & RIRAZ BN b L) | LERAE#RES B (AChE) . LB A28 (ACh) A28k LBL#:5 B (ChAT) B I % & (AB) \BEBE 4L Tau
&G (p-Tau) & £ 5 B -F[ & e fe A& 1B(IL-18) \IL-6 P E RSB B T o (TNF- )] i B R AY 257005 2 5 T 4L 8% & & & mRNA &
KegHra, R EIHEAFTFBER RS 6 A (KR EE X MAFE L AEHF), TFB5 AD # £ Fl ¥, 165 A, 420w 2.5 29 AN (k]
TP5S3%); 2Rt 2T E T AR AL G LA @A cEEe i ARSFAhdE BEs MRS SFr Tk, w1
S IE G R AR m I S VAR R B ¥ B NS BEILEE 333 B (PISK) /5 @ 8B B(AKt) 15 5835, M EHERD
T, R MR, & R D CA3 RAYZUHE ) 580 K 3R 50 55 o 32 50K 39 R P 45 A, 3L k3B iR A (TFB AR 2 4k
Sh), a2 F AChE(TFB A& & 285k 41) \AB40  AB42(TFBAKF B 4L 41 ) \p-Tau( TFBAK. ., F | & 41k 4 ) (IL-1B . IL-6(TFB 4% 7
F IR I) \TNF-a 4 & , YA & Bax  caspase-3 mRNA #) A ¥ B F %42/ T, FATF & R, RTF & ZFRAFG 1] & vk,
ChAT #= ACh 4% , PI3K , Akt & & #% 5% 82 44 7K -F #= PI3K , Akt Bcl-2 mRNA (TFB 4 | * 7| & 28 PI3K , Akt mRNA , TFB {&. 7] & 41
Bcl-2 mRNA R sh) 69 A 3 B 591 3 (P<0.05 % P<0.01). Z5if TFB Tt % M4 Sk | S @B X EBADER , L Auh T
Bt 5 80E PISK/Akt 13 538 88 | BB L A8 AL A 48 LR ) AR SR Fm Tau % & i B BRER AL 371 AY 2 K R Fedb 25040 IO B =4 %
KA RATE SR TR KB s PISK/AKL 1S 5 3 M 4426 78 %

Improvement effects and mechanism of total flavonoids from Bidens pilosa on Alzheimer’s disease

PANG Xiaojun"?, TANG Fengman’, LI Qiangian' (1. Dept. of Pharmacy, Qinzhou Second People’ s Hospital,
Guangxi Qinzhou 535099, China; 2. College of Pharmacy, Guangxi Medical University, Nanning 530021,
China; 3. Dept. of Pharmacy, Qinzhou Maternal and Child Health Hospital, Guangxi Qinzhou 535099, China)

ABSTRACT OBJECTIVE To investigate the improvement effects of total flavonoids from Bidens pilosa (TFB) against
Alzheimer’s disease (AD) and elucidate its potential mechanism. METHODS The network pharmacology was adopted to explore
active constituents and core targets of TFB for AD, followed by gene ontology (GO) and Kyoto Encyclopedia of Genes and
Genomes (KEGG) pathway enrichment analyses. Based on the results of network pharmacology, an AD model was induced in
male BALB/c mice by D-galactose subcutaneous injection and aluminum chloride gavage. The effects of TFB on behavioral
indicators (including escape latency, the number of platform crossings, and the proportion of dwell time spent in the original
platform quadrant) , as well as on acetylcholinesterase (AChE), acetylcholine (ACh), choline acetyltransferase (ChAT), amyloid
B-protein (AB), phosphorylated Tau protein (p-Tau), and inflammatory factors [interleukin-18 (IL-1B), IL-6, and tumor necrosis
factor-a (TNF-a)] were investigated. Additionally, its effects on the pathological changes in hippocampal neurons, as well as the
expressions of related proteins and mRNAs were evaluated. RESULTS Network pharmacology revealed 6 active components in
TFB (e.g. luteolin, quercetin, kaempferol) and 165 overlapping targets with AD, including 29 core targets (4ktl, TP53, etc.).
The common targets were primarily enriched in biological processes such as positive regulation of gene expression and negative
regulation of apoptotic processes, molecular functions including enzyme binding and identical protein binding, cellular components
like extracellular space, plasma membrane and receptor complex, as well as signaling pathways such as cancer pathways and
phosphoinositide 3-kinase (PI3K)/protein kinase B (Akt) signaling pathway. The results of animal experiments showed that,
compared with model group, the pathological changes such as disordered arrangement, degeneration, and necrosis of neurons in
the hippocampal CA3 region of mice in administration groups
A BEE&TH GO B 220 5 R R R 5 H (No. were alleviated. The escape latency (except for the low-dose

202014810 TFB group) , the contents of AChE (except for the low-dose
* E—1EE AL, FALHIN. PR 1A 22 K 2y TFB group) , AP40, APA42 (except for the low-dose TFB
27 IR IRSE AT . E-mail: pangxjun@163.com
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group), p-Tau (except for the low- and medium-dose TFB groups), IL-1B, IL-6 (except for the low-dose TFB group), and TNF-

« in brain tissue, as well as the expressions of Bax and caspase-3 mRNA, were all significantly shortened/reduced/down-regulated.

Conversely, the number of platform crossings, the proportion of dwell time spent in the original platform quadrant, the contents of
ChAT and ACh, the phosphorylation levels of PI3K and Akt, and the mRNA expressions of PI3K, Akt and Bcl-2 (except for PI3K
mRNA and Akt mRNA in the low- and medium-dose TFB groups, and Bcl-2 mRNA in the low-dose TFB group) were all
significantly increased (P<<0.05 or P<<0.01). CONCLUSIONS TFB can exert anti-AD effect through multiple components,
multiple targets, and multiple pathways. Its underlying mechanisms may be related to the activation of the PI3K/Akt signaling

pathway, improvement of the cholinergic system, reduction of AB deposition and Tau protein hyperphosphorylation, as well as

inhibition of neuroinflammatory responses and neuronal apoptosis.

KEYWORDS total flavonoids of Bidens pilosa; Alzheimer’s disease; PI3K/Akt signaling pathway; network pharmacology

R /R 2% 16 2R 95 ( Alzheimer’ s disease, AD) & —F LA
ICAZIR FIA D RE T [ Ry £ 2 R A 18 PEph 221R 17
PEB , I & T RAEARE . Bl N 2 ma, a2k
AD R B R K, B PR A 2015 4FE 3T 5 000 /7
A 2 2030 4F 09 7 614 51, FR AR G FOm F s o
& 2050 4%, FRE 60 & L) I AD BREHCK 1k 2 765 07,
e Ik 25 44842458, W UL, AD © A FRER
7 AP R R —

AD 1 B AIE 3 2560 455 40 i A B UE M A AR
(amyloid B-protein, AR) BEHILAR A £8 I N Tau £ (it
W5 2 AL B 42 5 £F 2 98 25 (neurofibrillary tangles,
NFT) & file R s oosr-", 48000, AD 9 & bl
i A 58 A W, H AT e AR 908K . Tau 25 H V) hE
SEH AL R0 | AN I RAE S 2 AR
H T I 250 BE S i im AR, TCik BT 14 Jre
PRIIERZR AD AR AL T AT B2 ) WAy = 2 ) it
TR Z—

LB R R G RHEY) , AT PR S I 28
AR R W], LA B R o Ko O 4 45
HHY LA B EL BT R (total flavonoids of Bidens pilosa,
TFB)J&H F 2GR, ot R B M = I 48
T3 45 B A3 P4 1k S LA 23 AD g 1" {H TFB 1)
ARV M A B . ASUR S BT AT ST IR SE , TFB Wl
T S RE R, N — AL A A A E A2
P C BEFE ML F 88 i ik Sk 22 fift g 22 HiHAs -
M /N B 22 9, WFFTHR Y, 76 NFT Fl AR BEHL & [H]
LK RIAEA B R, R 28 RAETE AD B A4 &
JE R HAT OCERVE M, R T I AR ST A0S G I 245 24 2
2 55 WS HE— AR TFB X AD 1 el /E FH M i
FEMLL, AR AD Y697 B G245 00T A A0 SEL G
1wt
L1 EFENHF

ARSI H £ EALAS A SMART 3.0 BUK R E R4
CRYN T B IR FE A A BB B A A BRA 7] ) L CKX-41 ZU £
B B8 (H A Olympus A F] )  Synergy H1 # £ I i
B4 (S [ BioTek 23 7] )\ CEX Touch %I 52 i 9 6 5 it 5
GO (PCR)Y (32 [E Bio-Rad /A F] ) . Touch Imager
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RIS RO HUR R G o R e an Bb i (g ) A7 R
IR
1.2 FEHRBKF

TFB J5URE25 (415 20190604, 46 F 52.27% ) W 1 £k
7 B 2548 BRITAT A Wl 5 $h R 2 73R 55 A [ 5 2203026,
Fiks 5 mg]la [ TR () 24514 BRA 7] 5 D=2 2LBE (5%
5 C13665375) W [ L7 ek A AR A R |l Sk
R (145 202107028) W [ T A GAERHE i A FR 23 W] 5
<. 15k AU Bk B 1 (acetylcholinesterase, AChE) | Z i AH B
(acetylcholine, ACh) | 10 fis, £, it 4% %% i} (choline acetyl-
transferase, ChAT) \AB40 , AB42 . B2 1k Tau &5 [ (phos-
phorylated Tau protein, p-Tau) . FH 4 il /i & 1B (interleu-
kin-1B, IL-18) . IL-6 ., i J& $8 FE [H F o (tumor necrosis
factor-ac, TNF-ou ) Jiff X A2 W B 5 (ELISA) 5] & (%
2 4% Wl A F2671-A. F3392-A. F9290-B. F2868-A .
F30267-A . F2750-A . F2040-B, F2163-A , F2132-A) ¥ 14
H i LR AE WA BR2A w5 Sedit B-LEh & 1 (B-actin)
—PL (55 GB15003) 1 H 2L ZE L4 /R AR YR A IR
Fl 3 S PTG Bk VLS 3 34 (phosphoinositide 3-kinase,
PI3K) 7K I B (SR “ Akt”)—HiFBRA o) A2 AL b
TCREPTRAIEERE 1 G P (185431120 ET1608-70
10176-2-AP SA00001-2) 340 [ # = J8 A W AR AT FR
N RPUBER 1k PISK (phosphorylated PI3K , p-PI3K ) —
Pr (4525 5062) 1 [ 5% [ Signalway Antibody 2\ 7l ; S 37t
% B2 fk Akt (phosphorylated Akt, p-Akt) — #ii ( 5% 5
4060T) It [ % [ Cell Signaling 23 7 ; Omni-ECL™ # R
b R IR & (525 SQ201) W [ 1 v A il A
PIRHE A BRA ] PCR Gl A T AR TR (L) ey
HBRA A AR

11 J& % SPF 9 fet Bl It BALB/c /MR, R 20~25
g, 360 1,0 [T TR AW E ARG A A A A
Y A[IES A SCXK (11)2020-0001, FrA sh# a3 T
Y 5 (IR 20~24 °C, MIXHEE (45 +5)%, HREK
PEIRIN, F R ROK 30 R MR 1S R IR S0 56
ARSI R L)V R RS S S Y0 #E 2 Bt 2w it
(%5 202209020) ,
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2 FiEEHER
2.1 MBHEZEHR
2.1.1  TFB {3 i K AH SCHE s Fiinl

ia T 2] R G 25 A5 5 B 5 (TCMSP)
o AT 2 R A R AR, DA RIRAE YRR B =
30% HIE2GME=0.18" Fybp vk i e 16 PE ALY, B R IR
JLET A B 45 5 SCHRIEA T #b 8 o AR5 2L 1E 1
TFB i P53 6 7, 7350 o KRR R /R T° L (2E) -2-
(3,4-FFLW R ) -6, 7- —F IR IFF IR -3 | (R)-2-
(3,4- R FIRIL) -6, T- R FOR Ik -3 (2H) - I #i
& AN, FIRW T AD A BGEERT S S
Bl TCMSP Fil SwissTargetPrediction %% #% J42 71 TFB 7%
P R0 X6 7 BV R A, 1 UniProt B8 224 #4511
BRI B 4R, R R S F
TFB {1 P 8000 i TR AL 53 3594
2.1.2  AD#E S S ILFRZOHE AR

PL “Alzheimer’ s disease” 4 5 8 1] , £ GeneCards .
OMIM I TTD %4 Hh 5 2 AD AHSCHE s JF XA R &5
RIATHEA 155 AD PG AH R A 2 1034~ i —20 R
F Venny 2.1.0 T H 4780 S B 5347, 3545 TFB 5 AD
[ 45, 46 1654~ 7F STRING $¥i )% i 2 A ik
FLJa)HE A5 A4 HE AR -5 LA A H (protein-protein inter-
action,, PPI) [ £ i1 25 4 - Ji, 53 #8555 - 38 J% -0 0 7 PO 286
F PPI &5 5 A Cytoscape 3.9.1 %k 44, fifi F “CytoNCA”
AT S HFNSE BT, DL 5B (E (degree) KT
o A7 B 2 75 A 8T (betweenness ) A1 H7 .0 BE (close-
ness) KT HAEC R bRl i B TFB 11 AD 4% 0
B A CLAXT R LR R ) o AR 9E S8 Y 29 A%

A5 AL4% Akel . TP53 .SRC \EGFR .VEGFA .TNF .PIK3RI
EGF .PIK3CA .RELA . ILIB.PTEN . MYC.ESRI .CASP3,
MMP9.GAPDH . PTPNI1I .ERBB2 .HIFIA .STATI .IL10.
CAVI . NFKBIA .MDM?2 . MAPKI14 .CXCLS8.JAKI . HGF .
HT “ 2540 T3 - HE R - - R 4 TR, TFB Y 22115
PR3 ] 38 a1 FH T AD %5 U0 AH JC B #E AT, RIS
AH {55 B S A B, AT R FEIR YT AD RIAEH
(PR TR, 24540 J0 - 8 -0 B -5 ™ ) 4% &1 W 3 ok
FEA SO 0T AR A B R R R B I 1) o
2.1.3  IL[FHE SR AT

i 1 DAVID ¥ i 78 0 e W] $8 s i 47 2k PR AC 44
(gene ontology , GO) & HE4r#r (VEW b F2  AHMZH 1% . 43
T-IIRE ) 0 # FE DA A (A 28 250905 1 (Kyoto Encyclope-
dia of Genes and Genomes, KEGG ) i [# 43 #r (15 & ) Fh
“A“Homo sapiens” , L P<<0.05 MARifE) , 45 R E G
BT R

AWFFRILE LR GO 4 H 1 1734 HL[a] 5 F 29
PR AR ) TE R 240 L0 T e R S A A
FE B IE A A Y R WSS A MRS A A B A
il PR A5 D fig LA A B AR Rl B L TR A2 AR R
Y Ko FEAWEMIBA 5. PIEHR/NEIHERT 10 f7
1 GO FARL R ILIE 1A, AW I 4 KEGG i 174
4 LI T B AR T PISKV/AK (55380 % T I
W PRI I R T iy 6 SO AR IR A 2R 7= 1 K L 37 A (ad-
vanced glycation end products/receptor for advanced gly-
cation end products, AGE/RAGE ) {5 5 i . 22 4 )7 35 1k
4 (mitogen-activated protein kinase , MAPK) {5 5
EEAE . PR A/ INBIRHERT 20 47 10 & SE L5 SR ILIE 1B,

WO - N R T R R TRRIZH: °

PISK {554 VIS .

MAPK 862 B A - ° Hehi L]
LA SR A 3 ] e
1 |
TR EI - . 5 i o
RSB ° g BT 4 .
YR 4 L] JUp——
ST | ® B HERER LIRS .

TR S o BB A9 AGERAGE f5 3% © e
RIS T 4 . . ~ N . 35
AL » Cep WEPEITHICC BRI 0 SRR R R .

A . N 30
KhFEEn e 2 HHi o -
#iiq @ 6 SRS AR 4 o ;
ARFIEE 4 @ i N %
AN @ & 12 RIS 1 5388 - o
WK | @ = L% 4
Rnesas | @ . N -
i 1 @ A W2 1 bt ® 2
7 | @ ® 0 RN | ° ®
WY { @ ® 10
- @ 50 TR | ° L X8
BIRERI: | . @
TSI IR (AR - . T RHEEA R o] ®
EBARIEE . R
ey 4 B IR SR o
B | ° = AEflRREE @
KATFEENES | . i -
> ErEss | e & MAPK (53 { @
MREASS 1 @ iy 1@
“HES | @ .
#1454 1@ PIK/AKE 5 1@
5 10 15 20 25 0 9 12 15
HERE EARIRE
A. GO & B. KEGG &%

B 1 TFBi&fr AD £ E#EH GO K KEGG E&ERNHTE
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22 HYEMR

R Hh ) 24 245 B 2 25 5L AR WIE 5% 3 F RORE ]
PI3K/Akt {55 B A T IR
2.2.1 Wl AL 4G 2

/N BRI MR MESR 1A, Fe AR EE BEAIL 43R 25 PR R
4 R ERRZ AR URST AR TFBAIK b Rl i,
210 Ho BRas O B AN AR 25 /N RS B2 T RS
D-2FZLHE (Gl 524 120 mg/kg) +3# B S0 ER Gl &4 20
mg/kg) , R 1K, 154260 d UK AD AR [ 525
5531 KAl , 2 BEHH S SCHRRM R IS B 45 3 TFBAIK .
o 390 R 2H /N B3 4% 60,120, 240 mg/kg 4 77 it
TFB 253 (LAA BRERACHTE ) | 208 2 A3 WR S 21 /s Bl
1.0 mg/kg 50 FVE B Eh R 22 A3 WR ST 253 (LA BEER K
V) L 28 PO B2 AR AL /N B B AR R AR FEER K
RER TR, EELE30 d,
2.2.2 AR

KIRG 254507 )5 2 h, % i Morris 7K 38 B SE 86 U4 T
INERAT IR, BRI RE 1A R BRAE /IR A K AT,
B 6 (EAR 10 em) [FE T — 2 BRIFBGE oK I T 1
emo 551 F 5 KA E AT IS, Bl R 2R/ R 41K
(BAZBR 1) s HAREF & By kbR G/ R
760 s AR5, 10 552 BRI B a) 5 2 R R 30, )i
960 s, MGG T 2P B4/ 10 s) 555 6 K W78 [HIRR
S, RIMEISRT- 8 /N BT X G2 Bl A K it s
60 s PN 2B T 5 0 8 BT 5 G BR A5 BRI 1] o
FE [T 5 52 B 5= B e 1 o b = (R0 65 52 PR A= B Bk f)/
SERFE ] 60 s) X 1009%], PAPEAR Ho 23 1] % 2 1044 BE
1. R JH SPSS 17.0 GraphPad Prism 8.0 #F #4748 11
OYHT SRR, SeB A SR Ll x + 5 2878, 2240 1] LR ) B
I T7 225007 , it — 20 PG LU AR F LSD- K 50 (5 22 5%
) 5% Dunnett’s T3 K56 (77 22 AN 570 ) o Ki B K i o=
0.05(4e3 5 N IR o

G (GR1E2) R, 525 oo IR LA AR A /)N
BRLAR B T 65 1 A2 B 3 bRV IR 0 B S e
ST 5 UCB 2D RT3 R B A5 B ] L
AR (P<<0.05 3 P<<0.01) ; HHIRIA LUHK , 45 25 4 /s
BR R 21 J5 7 5 04 B AR 2 AN ) B 3 A i, sl vk AR
(TFB A7 2 2H B A1 ) b 38 4 0, 2 BRF- 65 U0 2% 3
Jn, TR 5 5 B 45 B T 5 b 3 R (P<<0.05 B
P<0.01),
2.2.3  iZH %1% AChE . ACh .ChAT .AB .p-Tau M &4 [H
TR

K FH ELISA VAR o 47 R 58 BUS B I 7N
B 19 J3C TS L Z2 4P RR I A BE , S RO 2H 2, —3 53]

TEZED; 2025455 36 H:4 24 1

F1 FBHNMREEBERE FHFEAXB ETFTEKR
=B rtE LB (x +5,n=10)

b iy FEARAK  FFAR IR b
SHMEA (1=10) 29321191 102242.63 28354530
AL (1=10) 4088+ 744 2784263 971£73¢6"
BRARIFA (1=10) 310611204 6441422 23554901
TFBIEHIEAL (n=9)° 34441058 5891260 1983585

TFB &4 (n=10) 30791012 633397 20.6410.69°
TFB 4l (n=10) %55£731° 8891293 26774739
a: 575 PO IR LA, P<<0.05;b: 525 FIX HEA L3, P<<0.01;c:
SR K, P<0.05;d: SR LA, P<0.015e: HIBR LA 28
H1E,

b

C.ERMZ AR AL

g

B
N
s

AZF 1;1#!.%1 B. BRI
/ A
,./ o //

L~ L =

D. TFB KA 41 E. TFB 41 F. TFB #5l it 4d
B2 fANRESESREMMITELRPREHEITE
(7Kt E12:10 cm)

E T 4% 22 R TR 53 T —80 °CHRff . HL
AT A2 (B4 6 HUNRD 18 &, A 119 0.01 mol/L
WML EL 22 ik (PBS, pH="7.4) /i, ZuB 40 T 5 R
BYRE B BT RE RIS PBS TR A (B -IRFUHE N 1:9),
Tk T OHE s IS W T 4 °CTF LA 3 000 r/min #2500
10 min, B35, DABEAR UK H AChE . ACh, ChAT
AB(AB40.AB42) .p-Tau S #4iE A (IL-1B IL-6 \ TNF-a)
B, AR HAH N I B UL B AR

gL (R 2) R, 555 (AN BRZE oA, AR A /N BRUIG
ZH41H AChE \AB40 ., AB42 ,p-Tau IL-1f . IL-6 \ TNF-a 7%
w5 0 FH R, ACh  ChAT & 5 1 B F K (P<<0.01)
SRR LA, £ 2 2 /N BRI 4 21 ACKE (TFB I
H A BRAN) L AB40 . AB42 (TFB Ik 7 & 40 B 41 ) L p-Tau
(TFBAIK . FP I B 41 B4 ) JIL-18 . IL-6 ( TFB IG5 & 20 B
A1) TNF-a 75 534 5 25 FEAIC, ACh  ChAT % =34 il & 7+
fmr, L TFB @7 4] AB42 & & i I T Eh R £ 2 k5%
2 (P<<0.058¢ P<<0.01),
2.2.4 WD X2 IO LA AL MR

HUAC A (R 4 ) /INBUEE 4% 22 3 WISV V1 o 48
h I E, 2 UK BB ORI A DR
J&  FEAT IR AN -PHET (HE) Y, il F 8 e I8 i 5k

/
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xR2 HBANRKALZH AChE ACh . ChAT AB.p-Tau RREEFRELLR (x+5,n=6)

£l AChE/(nmol/L) ACh/(ng/mL) ChAT/(pmol/L) ABA0/(pg/nL) Ap42/(ng/mL) p-Tau/(pg/mL) 1L-1B/(pg/mL) 1L-6/(pg/mL) TNF-o/(pg/mL)
SRR 184541637 49804365 MITE990 10630017519 37314148 101.12£11.69 271241921 3784160 1728612087

R 2365741164 2802£230° 24113627 142246007 46331150 137.04£2.90° 306.00+4.94* 174065 3435543795
lTE 2 i 187.54410.72° 36.63+127 2B034+1245° 10981173000 4120£178 11250+ 16.63° 280621495 39.98£ 1.8% 283812607
TEB Al =4 235.81£5.04 35044283 20194651 126607514267 4496£098 13621522 30939+730° 18415 296.12+16.92°
TRB 54 2329+ 1417 35974345 U402 £842 1262338464 BO5+151° 12717670 20835+ 641" 3034131 1859+1534
TFB 4t 20928£8.05° 4163416 0311800 11562412007 3921£1.99" 12073567 291.03+10.50° 37344084 BRISEBI0

a: 575 IR IR ILAE, P<0.01;b: SR HLAL , P<0.01;0: SHUMAL AL, P<0.05:d: SEEMR A IRFF 41 L P<0.05.

/BTy CAS DX 28 ST 25 (AN 200 A% 1 4 175 B0 258 Al
L S0 BEAS L (it o DA 22T HESIARES P TTIRSE
THHLAE) o

SR (K 3) o , 25 FO0 IREH /N U 5 CAS X # 22
JUAR MR 25 A EL LI, HES) S5, 200 M o R SR i
AT, 2 A% KT I, A3 b . MR ZH /N TR S CAS X
M TCHRINZEEL TR, 240 MO AZ [ 46 2R , 4n g ]
BRIER, I PR S A 2T IR AL . 45 25041/ BRI
Iy CA3 X2 SUHRSN BN B 5T AR BN, AL D i
ZIOLAMMRL ARG .

F. TFB &5l k4

(D DAL Erf G EE ST
B3 SHNREDSCASRHEATHEZTUNER
El(HE £ ,#R :50 pm)

2.2.5 XL PISK/AKt (5 Sl i SR T-AR G R  Jk
PR RSyl

K JH Western blot £ Il A1 5¢ 85 FH B9 £ 35 o HA 41
(B34 3 H) /N R A7 I 2 2035 o, HH RIPA 24 (75
4% B LT T SRRl 1R O S 550 ) AR R A L B0 5 B
TH W, LA BCA VLN E 25 VR B2 5 AT A8 VAR B, U
PEER S A, SEAT T e SR R A - SR TR T e 58 e P
WK B I55 88 B R AW MR L, DL 5% BN W55 5%
1% 4= 1ML AR T 38 R 30 2 hy A B-actin  PI3K
p-PI3K Akt .p-Akt —Ht (FEE LI 1:1 000), T4 °C
TR I B VRS, i A R BT CFR R B R
1:10 000) , T4 i F W 16 min; PEM T , LA ECLAL2#
KA 5 1% . SR Image J 54530145 25 Y
A IR BEAE, LA B-actin i NS4S HE B RIAAKF,
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L p-PI3K 5 PI3K  p-Akt 55 Akt # 35 7KF HAE 2 /8 X 1
BRI .

SR FHSE I 986 B PCR YA KLINAH O mRNA [ #35
B 21 (R 3 ) /INER AR i 2 235 5, P RNA 4
B S PRI S RNA, RFIN e MR Sl S, 420 5
IR B FERME ¥ RNA %% 4 cDNA, LA cDNA
SRR, AT PCRY M . ROWAR RALHEIE 1015149 (L
TRF 50 B B DL 26 3) 4% 0.5 wL, cDNA AR 2.0 L,
DYkt 5.0 pL, TTAZEEK 2.0 Lo W AFUF .
95 °C HiZE 1 2 min; 95 °CZE 1 2 min, 60 °CiE K 15 s,
72 °CIEA 60 s, ILPFFR 40 Yk o LAH b - 3- B 1 e &L 1l
(GAPDH) JNZ:, K HH 2795115 PISK Akt B 4l gtk
[ 9% 2 (B cell lymphoma 2, Bel-2) | Bel-2 #H 3¢ X 7 14
(Bcl-2 related X protein, Bax) \ Jjt K 4K i 3 (caspase-3)
mRNA (AN FE3k &, 45 5 LI B2 o0 2 Bk 70 —1k
VIS

%3 PCR3|MFINRF=YKE

A EH(5-3") EH(5-3") THIKEE by
PBK CGAGACGGCACTTTCCTTGT CGGTGGCAGTCTTGTTAATGAC 2
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