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[(FAE] Bl 5 B B J7 & 25 175 %) PTEN-PI3K-AKT {5 4538 #1452 W, 38 35 b B S JH J7 400 60 Tt At o 240 Jfa 484
B A R VR AL . T3k KB 60 L BEHLAY S 6 41,441 10 1, 43 A /R BRER /K 240 (NS 24 2 mL) ,JBi41140 (8 mg-kg ™) , 4 &
B 7 AR (15 gekg ™" ) 4B BRI 7 0 2 (30 gekg ™) L BRS UAAAIG AR B 41 (15 g-kg ™' + 8 mg-kg™") B4 T4 725 51
A (30 g-kg '+ 8 mgrkg )RR ig,2 mL, AR 2 Kk, 365 do HIASZW NG - 2258 1E FUR B9 O R, 20 3 sh U, 4>
LY , K i, URAE o MTT 32 K0 0 b B B8 D7 5 24 L % AS49 20 FL 18 5 ) 5% 0 o = 20 400 JHO % 3% 0 42 O 11 5045 201 4t O
PR EEM B . RT-PCR AL 2 24 175 X A549 fifi iR 985 40 il AKT-1, CyclinD1,NF-xB mRNA 7K - (%) £ ik , Western blot £l &
2 175 %F PTEN, p-PI3K, p-AKT K V19K ik . 48R AR & 40 5 8 77 & 24 1035 % AS49 4 f A Ml /e KR s h 2 5
G4 556 AT B 0 40 P L DA B e 44 1 =X, BV 5 i AT 166 300 0 4 5 BB A IO A 66 51 B 4 7 48,72,96 h A il R ¥ T L fb gl
(P <0.05,P <0.01) ; %k B s JAF 7 (1% 59 22 20 55 156 45 M40 41 591 o 200 00 285 1 B 4% B 39K F Hofh 41 (P < 0. 05, P < 0. 01) ; %b B i JIF
5 I S A 5 I BTN ) B 2 PTEN 2R (1 32236 3 & F H AR AL (P <0.05,P <0.01) , k5 B I 5 1K 7 k201 55 106 6 D040 A1 7] o
2 p-PI3K,p-AKT % H , Aktl,CyclinD1 ,NF-xB ) mRNA F AT HAMAH (P <0.05,P <0.01) ., &t 4 'E wi iF & 25 1
Al 3@ 2 PTEN-PI3K-AKT {55 38 % 40 il A fili B g AS49 20 M 35 58 F i 4%
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[ Abstract | Objective: To explore the inhibiting effect and mechanism of Bushen Shugan formula on A549
cells proliferation and metastasis by PTEN-PI3K-AKT pathway. Method: Sixty rats were randomly divided into 6
groups : the normal saline group (2 mL), the cisplatin group (8 mg-kg '), the low-, high-dose Bushen Shugan
formula groups (15, 30 g-kg™'), and the low-dose Bushen Shugan formula plus cisplatin group (15 g-kg™' +8 mg-
kg™'), the high-dose Bushen Shugan formula plus cisplatin group (30 g-kg™' +8 mg-kg™') of 10 rats each. The
corresponding medicines were intragastrically administered to rats twice daily for 5 days and the drug serums were
prepared. The cell proliferation ability of each group was evaluated by MTT. The capillary structure in each group
was observed by three-dimensional cell culture and the number was counted. The mRNA expressions of AKT-1,
CyclinD1 and NF-xB were detected by using RT-PCR. The protein expressions of PTEN, p-PI3K and p-AKT were
detected by using Western blot. Result: Low-dose drug-contained serum of Bushen Shugan formula could inhibit the
proliferation of A549 in a time-dependent manner. The inhibiting rates were lower after 48, 72 and 96 h culturing,

the numbers of tuber-shaped structure were lower, the protein expression of PTEN was higher, the protein expressions
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of p-PI3K and p-AKT were lower, and the mRNA expressions of Aktl, CyclinD1, NF-xB were lower in the Bushen

Shugan formula plus cisplatin groups than the other group (P <0.05, P <0.01). There were certain synergies

between Bushen Shugan formula and cisplatin. Conclusion: Drug-contained serum of Bushen Shugan formula could

inhibit the cell proliferation and metastasis of A549 cells by PTEN-PI3K-AKT signaling pathway.

[ Key words |

RN S NPl S - e N A e S = R e
JiEg 22—, He v 859 Ay AR /)N A i it g , L AE T Y 32
ST DR g 200 B ) 92 T RN 5 RS, A R ) R T RN
% St S (W00 5 00 X A 5 T 7 i g il B IR OT O &
R IR A R RS R Z A E AR Ge g i
TR IR R e AR TR B, AN B Y
(BSSGF) J& Ml # 4z ny &5 107, & T M 4k
/N2 8 3 RN G T B A T YRR RN s T
SIER Y1 @) IS At B2 VB~ 3 | B ) | A R S = 28
R RN e N TR BT A AR, R AR
G B KR AR 1 e 7 o LI DR ASCR AR FH AL R AN
A, BEAEOE 90 1% & 245 105 vl d 2k 1 pS3, T i
Bel-2 {21 A549 A i """

A S0 32 E5E o 48 AR RS L Western
blot 52 45 #& Wil PTEN-PI3K-AKT {5 5 i@ #% I 9
PTEN, PI3K, AKT & [ & ik, & RT-PCR T iff5 5
AKT-1,CyclinD1 ,NF-«xB ff) mRNA #3235, KR #b
B Bt 7 B4 40 AT R R AN B 3 AE R B RS 09 /R
B .

1 ##
1.1 YAz SD MM K 60 H ,280 ~300
g, YA IE S SCXK (7£)2013-0006 , 14 F i 7 44
SER A o AS49 4 M ER S M K 2 ik e BF 5Y
N7y
L2 259 fakH #MFEF (5456 ¢,4H 6 g,
AR 6 g, ML T 10 g, %221 9 g, Wi 5 15 g,
JEHEKT 6 g, AT 9 g, MR 18 g, EFHEI g,
MER 15 g, JRFE 12 g, 719 ¢, EAEH 9 g, LI F 9
g AT IS ¢, %9 g, U HEL 2 g, BRMA 1 J%.
rh B2 K T K P O 2 B (4845 20130708) . i
AT CAEZE SR A R AL 45 141104 ), R
1 FY 20 (2% Sigma /v F, #it 5 HI10246 ),
Matrigel " 3 Ji¢ 5 2 5 iR (95 B BD A A, it 5
10CM199) , %558 & (ECL) F1 BCA 35 & (i)
MW, 525 40 5 S ARIL71, ARO146A ),
SuperRT Reverse Transcriptase SuperRT i % 5% i |
DNA marker( fEH 24205, 5255 528 CWO0740A
CW2569-25,CW2190A ) , 3¢ 1% & [ Marker ( i 1% 1
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+ /N, 485 AR1114) ,PTEN, PI3K,AKT %di A
Prik (MR R, 5854 51l bs-0748R , bs-01280,
bs-0115R) , GAPDH #4710 A\ HL M4 . B BL S — ik it 1k
(R A=A W), 525 40 %1 & PBO141, BA1058 )
AKT1,cyclinD1 #1 NF-«B 159 J¥ 51 J& i AE T
HYE ARG A IR F A .
1.3 {Y#% GENESYS 10SKJ I %8 &b 43 5 % B X
(2 E Thermo 2> 7)), DP-88 #l PCR ¥ 31X ( 3£ [H
SensoQuest LabCycler 2 &) ) ,JY-ZY5 %I Western blot
MUk L% (35 E BD A F])
2 FHiE
2.1 Hl&Zi i KR 60 L BEHLS R 6 4, F
10, KPR E Ry 250 o, K HAKE I 2255, 4>
SR A FRER KA (A 41,2 mL) ,JB44H (B 2,8 mg-
kg ') AN BT 7 AR A AL (C 4,15 gokg ) L Hb
B D7 i R 2 (D 4,30 g-kg ) T A 4
FIHEAL(E 4,15 g-kg ™' + 8 mg-kg ™), BEA U
FIHA (F 41,30 g-kg ™' + 8 mg-kg ') o fILH & Al
e ) RN B T 43 0 A R A B RN B BT O R
5 £5 A1 10 F5 ik 46, B KR ig 2 mL, &K 2
w5 d, AATRFRMAEREK, B4, BKE
AR U 70 i 2RI A5 M40 v ) et 2 RRUZE S 1,35
KT ip4 mLOWEEHO0.5g-L™") KN4, KWK ig 2 h
Jei 7K A T I s G BRI, TG A A5 R IR S B kR
1L, 43 85 137,56 °C K% 30 min, 48 0. 22 pm i JERR
W, —20 CH-FF. MG FRS B, R EAY
Mg 5 1640 KrFE LA 1: 10 R HL .
2.2 MTT LRI AN 3G 5E 200 wL % B 3 500
A/FL AS49 4H i 3 AT 96 FL AT, 40 M I BE S A
B2 LT B SR L 5% 24,48,72,96 h, 20 pL 5 mg-
mL ™" MTT 350 )44~ FLJ5 46 5% CO, 137 C iy
#H 4 h, fin A DMSO 150 wL J5 K 10 min, 2R J5
7E 490 nm M52 WOGREE (A) o TR 20 AR R %

HERAMBN R (% ) = (A im — A )/

Ay X 100%

FEARTR I 2500 R, S0 A 3 K.
2.3 IRAMNAE = 4k K5 3R 0SS A0 T A LS Il A A
REJ) E 24 FLEEFRHL, BAL N 300 wL 56 T B i Wi
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J5 30 min 37 C#E[H . 200 pL %K 5 x10°/mL 24
YA B S W A0 M A 24 fLAR , 7E 5% CO,,37 C ¥
FFHGE 14 h, FE, ERMBETHE L, T, A,
A 5 BRSO B E T RSEIE . A
FHIFE A SR, A0 3 IR,

2.4 RT-PCR 5235  AS549 4 d%Fh T 6 fLAIG 3%,
L Rb B 72 b J5 , 64T RNA $RHL, 8% s it &
A% eDNA, )i, B3 FE A B2 PCR ¥ 1L~
W RSN R (94 °C AR M 2 min, 94 °C 75 P
30 5,58 CiBk 30 5,65 °C iE i 30 s, 3t 35 ANPF IR,
SR W) 4 2% By B W E Ui UK S, W ¢ LB I B
% KR i Image)2x #AF53 41, PCR 51453 51
AKT1 B| %) I % 5'-AAGAAGGAAGTCATCGTGG-3",
F i 5'-GGACAGGTGGAAGAACAGC-3', " 14 = iy
k1 177 bp; CyelinD1 2] 4 I % 5'-AGAAGCTGTG-
CATCTACACCGACA-3", F i 5'-TGGAGGGCGGAT-
TGGAAATGAACT-3", 4" $ ;=4 240 bp; NF-xB B| )
3% 5'-GGACCAGCAAAGGTTATTGTTC-3", il 5'-
TTATACACGCCTCTGTCATTCG-3', ¥ #8 j= 4 217
bp, GAPDH 5| ¥ I W 5'-TGATTCCACCCATG-
GCAAATTCC-3', F Jif 5'-ACAGCCTTGGCAGCGC-
CAGTAGA-3' 4" #4724 504 bp,

2.5 RPEEPIREE AHRRIEFRT 6 fLARKEFR 4 ho M
AP S R AL IR 72 h R A B AL AR U A
JF,BCA I &l e E Pk, EEABZEH 5% 1
WA A 10% 5% 8% (147 B R ALK , R e 2 &2
0.45 pm MR AERIEMBE (NC) |, NC AR E MW
HH 1 h,4 COKF—PiE LK. %2 X, TBST 3
2 YR TBS ¥k 1 3k, —HiiEE 2 h, 885 ECL &t
W . — PPt A PR B : PTEN 41K, AKTI
HUORFT PI3K HLK4% 1:1 000 i B, BRAR i E ALY
fEdric F 4R B L 125 000 i BE. KR i
Image]2X 4347 .

2.6 HEitsrtr R SPSS 18.0 #E47EHE 4 A,
SCECEE DL v 2 s KR, ZULE B WORCR O 22 49)
BT, 22 AR AR 2 500 W R LE 3R L LST-1 K 56, LA
P <0.05 BESAHGI¥E L,

3 &R

3.1 MTT A wh B i 75 & 245 103 X5 AN [m] B[]
RUASA9 AR SE I AB g O R R B 2H DA ]
sy A AS49 2 f 1 5E L {5 AR B 5 s A
et 20 TG AR T =2, A ) D B R T O S 4 1
A VIR 1) 3G 24 HL DA ) A % T =X, i R AR B
JH 5 0 JE i ip (W] 4 . 7E 26 24,48,72,96 /N BR

B MU ARG 77 ek 2 45 A 4 e B i R A e i e X
(P <0.01) , i #h ' i BT 77 IR 50 42t 2 5 At 4 b 55
1572 h #1196 h B4 it 5 L (P <0.05) . 4K,
AR 2L | s ) ek 2H B 5 TR e ) B AL AR S 24,48,
72,96 /NPT LB TR S . AR 1,

F1 HBHRAFTRGM0FNASERE SR AS49 4585 0m

Table 1 Effects of drug-contained serum of Bushen Shugan

formula on A549 cell in different groups and different time

4 M2/ %
21 51
/gkg™! 24h  48h  72h 96 h
B K - - - - -
] 0.008 13.2 18.1 21.0 19.7
N 15 17. 4 21.2 27.9%  32.6%
30 14.2 17.8 17.8 14.9
B4 4N 15 +0.008 19.37  27.9%  37.2%  41.3%
30 +0. 008 15.5 19.9 20. 4 14.1

o S5 Y P <005, P <0.01,

3.2 X AS49 4P RS S R 45 1
TEHCH 73 90 0y A= BRER K 4 (19.73 £2.49) 4>, i 4
2 (13.56 +2.34) A, 40 i JHF 7 IR 52 20 (7. 30 =+
1.80) />, &b 5 it JF 77 v f it 4 (12.49 £2.58) 4>,
A LRI R 1 240 (3. 57 + 1.82) A, Bk A T4 =1 A
2 (12.95 £2.79) 4>, LST-t 4 it 45 5, 41 4 1Y
UL 1M 48 A8 1 P B8 A B g I O e ) 2 R
JIFET v ) A R B H P L B TS iR R L,
RHEBER B WAL EAESRIT¥E L (P <
0.05) , b B i 77 A% 500 o 41 3 A5 41 41K 7 4t 20 0
SIE M4 M ECH B B AR T HAMBAMEH (P <
0.05,P<0.01), W& 1,

A AR KR B IRAAL s C RN B BT O 15 g- kg 4 DL AN B
7530 g-kg ' 41 E B ARSI (15 +0.008) g-kg ™' 41 F. B AR 40
(30 +0.008) g-kg "4 (F2~3 )

1 BRFAFEGMF AS49 R A IS I E RS 0E ( x 100)
Fig.1 Effects of drug-contained serum of Bushen Shugan formula on

forming mimicry angiogenesis tubular structure in A549 cells( x 100)

3.3 % AKT-1,CyclinD1 ,NF-xB mRNA #d X} ik 19
S Ra cB E 2 2 I o N = i R (3 R 2 E N
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A TR 700 20 25 W) 1fL 3% AKT-1, CyclinD1, NF-«B
mRNA 1) A7 XF K8 B T H A A (P <0.05,P <
0.01) , JUEAZ #h B i I 5 245 v 5] £ 2 R B 5 It
M4l 3 409 AKT-1, CyclinD1, NF-xB mRNA
M AEXS R LR G it % 2 AR 5 A 3 Kk 4
WA E X (P<0.05), WK 2,52,

A B C M D E B

B 2 AKT-1,CyclinD1,NF-«B mRNA Hj % ix
Fig.2 Expressions of AKT-1,CyclinD1,NF-«B mRNA

*2 WBHAAFESHMEX AS49 4 f 3t AKT-1, CyclinD1,
NF-«B mRNA 7k R (2 +5s,n=6)
Table 2 Effects of drug-contained serum of Bushen Shugan

formula on AKT-1,CyclinD1,NF-xB mRNA levels (x +s5,n=6)

xR3 IBHRASLMBEI A549 48k PTEN, p-PI3K, p-AKT &
BHEIMKPREHHME (x25,n=6)
Table 3 Effects of drug-contained serum of Bushen Shugan formula

on PTEN,PI3K,AKT protein levels (x +s,n=6)

- ks Akt-1/ CyelinD1/ NF-kB/
/gkg ™! GAPDH GAPDH GAPDH
R K - 0.99 +0. 09 1.21 £0.12 0.95£0.10

4 0. 008 0.89£0.09"”  0.79 £0.08%  0.77 £0.09%
HEEF 15 0.76 £0.07%  0.74 £0.07%  0.65 £0.07>
30 0.860.09"”  0.89£0.09"  0.87+0.09"
A4 15 +0.008 0.52+0.06%  0.49 £0.05%  0.44 =0.05%
30 +0. 008 0.88+0.09"”  0.79£0.08%  0.76 £0.07>

TSR K W EE Y P <0.05,2 P <0.01(£3 ).

3.4 % PTEN, p-PI3K, p-AKT %5 [ AH % ¢ 35 (19 5% i)
55 A SR K 2 L #, A0 BF m HE  AIRR) o 2 RN
JEEAARR 7] 42t 20 25 ) 1l 3 PTEN 25 11 B9 A X 3R 58 15
FHABL (P <0.05,P <0.01) ; 5A#ER KA LA,
A0 B A0 7 i 2 IG5 IR AU 751 £ 4 24 40 I 3
p-PI3K, p-AKT 5 [ (1 H X e ik B8 F H A 4L (P <
0.05,P <0.01) ; 4120 5 0 B g5 I 7 o 770 = 2 B
A 4R 5 59 40 B 411 PTEN, p-PI3K, p-AKT A %
EABY LG B 5 A R K4 g
Bfigeitsr @ X (P <0.05), WK 3,%&3,

GAPDH

PTEN = =we s -

PPLK  Seivioie snciviin meuien, S Mo s
p-AKT s b

A B C D E K

E 3 PTEN, p-PI3K, p-AKT EH &%
Fig.3 Expressions of PTEN, p-PI3K, p-AKT protein
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i PTEN p-PI3K p-AKT
415

/g-kg ™! /GAPDH /GAPDH /GAPDH
AR K - 0.52 +0.04 0.94 £0. 10 0.98 0. 12
Jisi 0.008 0.58 £0.03"  0.84£0.08"  0.87£0.10"
WEBTT 15 0.71 £0.06%  0.72 £0.06%  0.80 =0.05>

30 0.58+0.04"”  0.79£0.05"  0.88 £0.08"
A% 15 +0.008 0.86+0.04%  0.65+0.03%  0.70 £0.04%

30 +0.008 0.61£0.04"”  0.76 £0.06%  0.87 £0.08"

4 iTig

F 5% 3 W 2 35 248 (1) PTEN 3[R L K 3% 1k 28 48
PI3KCA (4 f5% pl10aPI3K (1) i 1k W 3 3 A ) 2 78 i
6 4 B R AR H UL 1 R 3X SR B PIP3 K T s X
2 M AR A7 A — SRR O 32 DR T g 3
(1) PTP3 7K V-1 n] SO L 38 58 A7 1% 1 iz 20 3 5 5 7K
SR Y PIP3 A BORI PR, A — S M g
PTEN % [N % BBk 2k R E K F KB FHD,
PTEN 3@ i 0 i PI3KCA {5 538 % ™ A= b Jeg 10 14 =
IS I < 1 o A R SO 11 21 o i I e 10 =1
Wt EA P HCA 4y k. PTEN 1 PI3KCA 2 [a] {1 F
v 5E 19 PL(3,4,5) P3 /KEFI40 /7% . PTEN
o R gk R PIBK [ 5l 1 4 B A
PIP3 ] 4 0% Akt, PIP3 2 2 1k M\ i £ 9 75
PI3K-Akt-mTOR 3@ % , 20 G, 4 i J&] 399 BEL it 411 240 it
JHT- S 40 M 2 D R 3k (4245 CyclinDl) , A
SRS R, AN 7 AR AL B A A A R 4
() p-PI3KCA, p-Akt £ 1 3 ik W] & A% F FH Ath 41,
PTEN H H B & FH A . b4, PIBK-AKT T jif
H{5 5 NF-«kB mRNA A CyclinD1 mRNA , #5525
S A, AR T HAL A . = T ANE
e 1) £ 2RI A5 M4 e 7 s 2 40 ¥ 23 S /N TR
G R ) S 4 R BB A5 T 1R R 2 4 A, 4 A
A AR SR W TP 2 SD K R ™ A R AR AR
I,

22 T I R 5% 7 0007 A 400 285 1 A A 5 e g
LI I AT 5 A AR B HUS mUIAE e L Rk W
PI3K/Akt 5 1M 45 A= s LA % VI AH X9 B 2 5
AT RS o LA AR R R A S M i R 1 R B o
B — R AR KT AR RS
T4 A 770 ek 2 2 R0 L4 A9 o A A RN AS g ) B
BS Yk, BeAh, M 4LE) p-PI3K Al p-Akt & (1%
K HE S 414K, H PTEN & (191 W3 m, Bk, 2
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W PTEN-PI3K-Akt {5 5l 55 5 T 4 A549
i i 7 A S

M b 55 M T A M AR i g Y A ) 2
S 3% B MR R TR I R R AR kT v R AR R
BE IR R M E BT R R R A0
P73 4 28 5 000 4 9 R A A AR RBE T R g
FA T 18 B AR U R AR R R R T B
YERY"; ERB-1, ERB-2 #l ERB-5 & iif JiF % ik 7
NSCLC 441" SER 5 Jilf i 368 5% % & 74 1) bk 1]
Wis Sk e m " . 7 NSCLC 41l v, 22 ik 2 A
S8 2 BB A P B A K D B R M i R
250 5 4 W) RERE R EGFR sl mfE . ER 5
VEGFR 8% EGFR 1z 538 % , PI3K-Akt {5 5 1 I 17 7F
28 AR, 3 R 22 B AR A8 i NSCLC 9 & 9 KUK .
FiAh MR AL 40 AR B BH M 26 8 5 Bl b g i F
IR I 485 5 B AH DG I . AR i v B2 B9, B RORS 32
EREFEMAE . W& 4, B 8K, & 4K, Bk
il e R R Z N Gk ARA o B T L aE A
27 R Bl AT R A CER AN, R
aFT Mz g, HA R, TR E R
U N 2 — o R OGBS 1 AR
MM BFER) = RIS A A RAmA LS,
W FHA W™ B ROR, 58486, 88 R ik ; i
il 3 5 RS TR S . AMLAB W I AR A
UL iR B . O L RNET O DL T B
PRPR LS Tl o 5 HE W, 3% 07 70040 6 A Rl B =
T R Z AR5 PIBK-AKT {55 38 [ (1 58 1
TERSEI o AR 28 38 FEOF 98 40 B it SO 4 LB
A R AR R T 5 7 o T S ) T AR 2 M A
— IR IT

[ &% k)
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