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a8 T % SW480 4fi ffg rft PI3KIIL , Akt, p27, Cyclin D, , Bel-2 2 Bax 8 1R IK M0 . 45 5+ {d WAL 5% J7 X A K i 98 4 i
SW480 A A M VE N, B 2 MR B HR . 525 HAH B, IR AL # 7 V8 T SW480 41 it 5 BT 1 £ #F 41 i 94 o=, 41 il )
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ik, NI SZ 0 A Cyelin D, ,p27,Bel-2, ,Bax {3835, 52 SW480 41l kA= G,/ G, HWHBHM MIH T,

[Rgim] @Bty ; PIBK/Akcm g, AMEN; QMM K

[RESHEE] R285.5 [ xukFRiIAED] A [XEHS] 1005-9903(2016)16-0097-06

[doi] 10.13422/j. cnki. syfjx. 2016160097

[ M4 HRRMAE]  hitp://www. cnki. net/kems/detail /11.3495. R. 20160628. 1613. 036. html

[ HARFE] 2016-06-28 16:13

Effect of Jianpi Huayu Decoction on Proliferation in Human Colorectal
Carcinoma Cells (SW480) Through PI3K/Akt Pathway

XI Song-yang', CHEN Yan', TENG Yu-hao', LI Jie-pin', ZHANG Ying-ying',
ZOU Xi*, WU Jian’, ZHOU Jin-yong’, WANG Rui-ping’"
(1. Affiliated Hospital to Nanjing University of Chinese Medicine, Nanjing 210029, China;
2. Jiangsu Province Hospital of Traditional Chinese Medicine, Nanjing 210029, China)

[ Abstract | Objective; To investigate the effect of Jianpi Huayu decoction (JHD) on the proliferation in
human colorectal carcinoma cells (SW480) through PI3K/Akt pathway. Method: SW480 cells in the logarithmic
phase were collected. MTT was used to determine the effect of JHD with different concentrations (0.25, 0.5, 1,
2,4, 8 g-L™") on the proliferation of SW480 cells. Flow cytometry assay was used to determine the effects of JHD
on cell cycle and apoptosis in SW480 cells. qPCR assay was used to observe the expressions of genes (PI3K, Akt,
p27, Cyclin D,, Bcl-2, Bax) after JHD acting on SW480 cells. Western blot assay was used to observe the
expressions of proteins (PI3KII, Akt, p27, Cyclin D,, Bel-2, Bax) after JHD acting on SW480 cells. Result; JHD
inhibited the proliferation of SW480 cells in a concentration and time-dependent manner. Compared with the blank
group, JHD can promote cell apoptosis after acting on SW480 cells; as the cell cycle was arrested in G,/G, phase,

JHD can obviously reduce PI3K, Akt, Cyclin D,, Bel-2 gene and protein expressions, and significantly increase p27
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and Bax gene and protein expressions (P <0.05, P <0.01). Conclusion: Jianpi Huayu decoction can inhibit the
proliferation in human colorectal carcinoma cells ( SW480) by down-regulating PI3K and Akt expressions,
impacting downstream Cyclin D,, p27, Bel-2 and Bax expressions, inducing G0/GIl-phase cell cycle arrest and

apoptosis, and inhibiting the proliferation of SW480 cells.
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Tz BoE L, B T OR RS BT AR O 1
fili b HEAT T — R A LGB 5T, UF S R AR T fig
T4 45 W Ji 20 8 LoVo 1 3% 58 68 1, IF 15 5 40 i VA
T BT 45 B LoVo 4 AR B FRAEE A
2 WA, HAE I AT BB 5 R 9 miRNA3T D) K&
38 miRNA143 {95k A 5" 0 N T E—£ 58
HAEFHALE], AW 5E LN KN J 40 i SW4A80 4 ity /F
RWEFERT G ARSI S A IR R 5 % SW480 4 Jifd A=
TR T R A R BT A S e SRy o B 2 VR T R AR L
B S AN T
1
L1 4k A KW SW480 4 i bk i T b = Fl
2Bt bV 0 B A ) 2 R S T A B A B R
10% /N4 1L 75 RPMI-1640 ¥ 35, 3F 8 F 37 C 5%
CO, 100 F1R JEE 19 07 50 v B 5%
1.2 259 Bakm R Ak O B VIR 48 b B B £
HECHAR 10 g, &K 15 g, M4 5 10 g, B 3% 30 g,
FEAR 10 g, P+ 15 g, W PR 15 g) , 3 105 g, 1 050
mL ZE K A L 4 2 Wk, B O 4R B0, T
25, LS 000 remin T R E B 3K, K10
min , /NGO E IS W, 0. 22 om0 R 3 8 S B DL
FIYF A 2 e B 1 g-mL ™ (KR K BT, - 80
CARAF 25 Hlo RPMI-1640 15 72 W (LA A, 5
20141225) /N ITE (BUH 0 R HF A9 TR A A,
it 131226) ,0. 25% [k ( 3 [E Gibeo 24 ], fit 5
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M2128) , J2 i 9% 't o i 3R A Wil 5% =X (qPCR) 3
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£ ( Binding Buffer, AnnexinV-FITC 4t &}, PT 4t k| )
(BLEEA A] L 45 20141208 ) 5 i i Mt AL B -3 -2 I il
(PI3K) , & H # A B (Akt), p27, 40 s J 1 % D,
(Cyclin D, ), B 20 g bk 2988/ 1 1L -2 ( Bel-2) , Bel -2
HOG X (Bax) Jiik, “Hi et K BT (SEE CST
ANHE L LS 0912014) ,8-WLEh HE B ( B-actin) FL 1R (38
[ Sigma 24 A], #t*5 091204) , HAx 5] 1 5 [ 7= 73
Préfi, PCR 51¥y i 3£ Invitrogen 23 ] & il o
1.3 ¢ % 7500 # qPCR ¥ ( 2% [ Life
Technologies 2 ] ), 2720 % PCR ¥~ #5 4% ( £ H
Applied Biosystems 2\ %] ) ,5417R B % % & .0 HL (2
[ Eppendorf 23] ) , Calibur %13 240 i1 % ( 3€ [ BD
N, Power Poc I 5 H it o 5 B ik ( Western blot)
FLUKAX (€ [ Bio-Rad A H]) o
2 FiE
2.1 MTT 525 BOMBCE KT SW480 4 fifg, LA
8 x 10* A~/mL % Ji $2 Ff T 96 FL 4% 37 4, 4 L 100
pL, 55 9% 24 h J5, i A [8] BT & i BE 24 8 9R W
(0.25,0.5,1,2,4 g-L.-")100 wL 553% 8 RPMI-1640
B, B — i W AR 6 S AL, 2 SR 12,
24 48 h 5, FREFEW, LA 120 wL (& RPMI-
1640 100 WL 1 MTT 20 pL) 4k 255 4 h, {32,
W Mo 35 32 W, AL A DMSO 150 wL, #E56HE 10
min, FEI- 5 M UUVE IS, TR AR AL 490 nm S84 K, K
M e A

I = (1= Ay /A gy ) X 100%
2.2 YEPRTOSEER ) AR 6 em HEFR ML HEERR 8 X
10° 4~ SW480 41 i, 15 3% 24 h LLfl 41 fifg W B | 37 i 5%
FEW T BT R A 1,24 g- L7 (e AL 5% )y
TR 8 RPMI-1640 8595 1, Ak 285 37 24 h J5 ik
fi 944k ,2 000 r-min ~' B0 5 min, FE2E FI L4 CHIE
PBS PEHAM 2 YK, &.0F ¥, FH Binding Buffer 500
wl TR, 23 A 5 wl Annexin V-FITC & 5 pL
PTYURHE 20, 2 T G E ¥ 15 min, i 2040 g X
(Flow cytometry, FCM) Il 240 B 5 T 15 150 o
2.3 RIS [ AR 10 em B SR LR 4
2 x10° 4~ SW480 ZHfl , 55 5% 24 h LA 41 Hu il BE , 375
FrFR W45 TG 1ML T 1 RPMI-1640 1% 55 W, 4k 25 8% 3%
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24 h FEREFRWL AT B 1,2,4 g- L7
RN T I W G A% 0l RPMI-1640 15 57 i, 4k 2
B3 24 h 5 RN 4L, 1 500 remin ' B0 5 min,
P 13,4 C TS PBS PEURAIML 2 K, 505 B, &
BIMA 4 CHE 75% L1 mL, T 4 C & 7%,
B WA 4 °C ¥ PBS P4 3 YK, A 100
mg*L’1 RNAse 15 }LL,fl%ﬁ}/fﬂ:?%‘?ﬁa%i@q,“' C kG
JCE 15 min, A A 50 mg- L' PI f#§ PBS 500 plL,4
CHEOEIFF 30 min, FCM AT 48 i J 146000

2.4 qPCR 528G [0 42 6 cm B3R M 30 8 x 107
A~ SW4B0 ity 15 3% 24 h LU 40 M N B | 35 R 15 S,
A S mL A [ B vl JE A 2505 3 (1,2,4 g-L71)
o RPMI-1640 15 37 M4k 2 i 57 24 h ), $2 Al
M RNA 28 RT 300 5% S0 &6 B cDNA J5 #4715
A WEHE RN, Bie i gPCR S R 48 A s W, I PCRAY
PEATY BG4 A5 R 95 C AR 45 s, 1 1f
1595 CASPE 15 5,60 °C R K/ IEAH 45 s,60 MG,
SR 278 gk i AT 45 BT, R R AR A B9 RQ A
(RQ =27 BEAT ILEE, AC, = HIFEI C -
ZHRER C 1, W= il BE-3-85 R i
(GAPDH) ,AAC, = 5286540 AC, - 25 14 AC,,RQ =
278 Horhos AL IEUE RN 1. SIS 1,
2.5 Western bolt 525 1] B2 10 em 3% 7% L 3%
Fl 2 x 10° A4~ SW480 4ii fift , 335 3% 24 h L) fd 41 Jfd I B
FE IR SR, A 7] 5T v B S 2 R R (1,2,4
g-L7") k%58 RPMI-1640 5 79 5 mL 4k4E1% 52 24
h J5 , JEECAN M S R, ARGE TR (BCA) kil 471 &
S AUl I S == = N O = Y = 7 o Wl i - g =
HUK GG R TTB B E A B 2 R M L
I (PVDF) JEE | 5% 4= 1lL9% 1 25 11 (BSA) Z R B ] |
h J&,—Pr 4 CHEEF T (PIBKIN, Akt,p27, Cyclin D, ,
Bel-2,Bax 1:1 000 i %, B-actin 1:5 000 ##¢) , TBST
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Table 1 qPCR primers and amplicon lengths
He [l g1#/5'-3" %“ib{jﬁ
Cyclin D; |-} ACCTGAGGAGCCCCAACAAC 112
T GCTTCGATCTGCTCCTGGC
PI3K i GTGGGATGTATTTGAAGCACCT 237
T GCAGGGTTTAGAGGAGACAGAA
Akt [ %% GGATTTGATGAGGAGTTCACG 117
TiF GAGTAGGAGAACTGGGGAAGT
p27 %% TGCAACCGACGATTCTTCTACTCAA 185
Fiif CAAGCAGTGATGTATCTGATAAACAAGGA
Bax 3 TTTGCTTCAGGGTTTCATCC 213
T GCCACTCGGAAAAAGACCTC
Bel-2 i TCGCCCTGTGGATGACTGAG 143
T CAGAGTCTTCAGAGACAGCCAGGA
GAPDH  I"jif AGCCACATCGCTCAGACAC 66

T GCCCAATACGACCAAATCC

PEBE 5 min x4 36, “HERBEF 1 h (1:1 000
&), TBST PENES min x 33 , TBS B 5 min x 1 3,
b2 R b o A5, K A O 2 (1 ) 2k

2.6 ZeitsEsrtr SR SPSS 19.0 i it 43 #r 4K 4
Ab R ECHR I LA & = s FoR, £ 20 BOHR ) (9 1L A
X A Oneway-ANOVA 4347 ,P <0.05 AR B ST
3 #R

3.1 X SW480 4 g 14 A iy 52 M AN [ T VK B
(0.25,0.5,1,2,4,8 g~ L") Ay AL 55 7 1 0 4 301
fEF SW480 #ii it 12,24 ,48 h, 525 AL lL#K , b &
24549 0 Sk ik B A RS R A FH R D 6 A, O 28 B 1Y
MR R B H R (P <0.05,P<0.01), W2,

F2 BRI SWA80 HAIEEE M (X +5,n=6)
Table 2 Effects of Jianpi Huayu decoction (JHD) on viability of SW480 cells (x +s,n=6)
- ﬁﬁﬁ(&? 12 h 24 h 48 h
/g L7 A i3/ % A i3/ % A W2/ %
=] - 0.554 +0. 053 0 0. 880 = 0. 063 0 1. 134 +0. 064 0
fat AL 7 0.25 0.489 £0.079"  11.81 +1.68" 0.760 £0.048"  13.28 +5.76" 0.862 £0.026%  24.01 +2.46%
0.5 0.465 £0.055  16.03 +9.19% 0.698 £0.043%  20.36 +5.03% 0.790 £0.007%  30.36 +6.70%
1 0.424 £0.061%  23.48 +1.48% 0.609 £0.038%  30.77 +2.12% 0.657 £0.004%  42.09 +4.53%
2 0.359 £0.030%  38.17 +7.63% 0.498 £0.058%  43.14 +3.52% 0.548 £0.007%  51.67 +7.39%
4 0.304 £0.052%  45.11 +8.67% 0.410 £0.036%  53.27 +2.96% 0.426 £0.008%  62.41 +6.76%
8 0.246 £0.050%  55.64 +7.70% 0.291 £0.043%  66.84 +2.02% 0.316 £0.009%  72.17 +8.67%

FEE AR P<0.05,YP<0.01(E 3,4 ),

. 909 .
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3.2 XF SW480 4 A TR g AL Oy 7R
T SW480 4 Ml 24 h J& , Kl % It vk B A 4 T 0
FAT-Z M (3.7 £0.56) % HE AN 5] (32.5 £2.12)%
(P<0.01), 1Ak 5% 7 G A 20 H o5 = 40 i 04

e, L 1,

R

Q1-UL Q1-UR]
0.5% 2.7

PI-A

PI-A

A AEALB. IR 1 gL AL C AL 2 g L7 LD,
HENALIR Ty 4 g L™ 41 (K 2 ~4 [d])

B 1 s xt SW480 48 iR T B 5

Fig.1 Effects of JHD on apoptosis of SW480 cells

3.3 XF SWA480 4 i A A 52 A4k Ty 7
T SW480 4fififL 24 h J5 , B & Bt & Wk B 2 T+ G,/ G,
g B e S W B, A AR (39.76 «
3.21)% L7+ AR )7 4 g- L™ 4119 (56.74 =
2.62)% (P <0.01), i fd 1L 7 684G 20 75 5
AR Go/G, HBH iy, L BH W 32 52 50 AR . DL
K2,

o |
S| |
(=3 o0 )
=4 ]
o (=23
- 3
S 31
1
o | i
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B2 fgpe ks 77 X SW480 4 Bl E) HA i 22 1
Fig.2 Effects of JHD on cell cycle of SW480 cells

3.4 X} SW480 4 fitg 4n Mg J& 51, 94 1=, PI3K/ Akt A

KI5 28 Al A, fil e s Jr

X} SW480 4 g i PI3K, Akt, Cyclin D,, Bel-2 fiy

mRNA (1)K 3K Bl & 25 2 Jon & v A 1 iR B R R,
- 100 -

1M p27,Bax ) mRNA {1 K3k B & T i vk 2 09 B Tt
M EFH(P<0.05,P<0.01), 52 ALK, ME
fEE A Ak % 7 19 5T & Wk B It @, PIBKIL, Ak, Cyclin
D,,Bel-2 5 H £ A &AL, p27, Bax & I £ L&
F(P<0.01), WK 3,4,

H I3 mRNA
Xt RIEE

PI3K Akt Bcl-2 Bax Cyclin D, p27

B3 T iER SW480 548 % & E B mRNA 7k F H & 0
(x+s,n=6)

Fig.3 Effects of JHD on mRNA levels of genes in SW480 cells
(x+s,n=6)

A B cC D
PI3K I m M 100 kDa
N - Er
Bax Wt -- 20 kDa
Cyclin D, “ B - 36 kDa
s -

fractin [ - > kDo

2.0

1.5

1.0

0.5

0.0
PIBK Akt Bcl-2 Bax Cyclin D, p27

B4 ERELHAI SWI0 FHEXEZEARNREMFIE (v £5,0=6)
Fig.4 Effects of JHD on expressions of proteins in SW480 cells

(xxs,n=6)

4 iFig
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AL IAST L SRR S o RN AR 2 T i
HEEET XTI T8 FE R U R BILARE A DL AR A
N AR Atk 2 D 3097 R IR U B T 25 S 07 R T
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WF5E LUK 7 98 200 JifL SW480 28 A Sy BF 58 %F 42, 1K
AR S A AR 7 %F SWAS0 21 i A= K I T % 4
JEVBI R S ), LA 3E— 25 PR S e £ I BLA

$8 7 2 w2 PR A0 B R 22— L AR Z SN
P 5 A R ) AR e A A Y
S M R AT 43 R 4 AN B, S ) (DNA & i), M
(AN 21) LG, LGy T SR G /S WA G,/
M 30 A 2 A S 30 v 2 A s PR 0 G B A . A
Jif0 ] 400 ) g B R AR A R S R AR 1 (Cyelin) DA
QX 248 L JE) 1 A 1K PR B (CDK) |, Cyelin 5 CDK
S5G T BUEYEE A Y, 8 B R A W B ok
L PR, A TSR 3h 4n R R OE s AT
Cyclin D, fEFHF G, #1140 it J8 0 A & 2 9, Cyelin
D, it 5 CDK4,CDK6 J¥ B2 & ¥ , ik i s 192 £k 40 I
B4 i 25 1 (Rb) , fi# Bk Rb 5 E2F 9454, B ik
E2F M S M2 Bk L 4% 5 . Cyelin D,
1t G, IR 2N L E & W s> CDK4, CDK6 £ ik
TR AR B G, B S TE A E A S 1, H B
Go/G, JIRHME " o 55— J7 T , 40 B J 399 4 1 e gt vk
A 157 ( cyelin dependent kinase inhibitor, CKI)
Al E4E Y5 CDK 8 Cyclin/CDK & & ¥ 45 & , B Wi
T M DT B 7 448 JR 00 i i B . AR 8 CKT 2544
YEF B AT, 43k INK4 F1 CIP/KIP 1§ K Z k. p27
J&F CIP/KIP % %, H fig # % Cyclin D,/CDK4/
CDK6 Ry 35 P , 1k i Kt 40 M B T G112,
3,4 Jon, iR AR R O RT B E p27 W SRk T
Cyclin D, 3k, H 52 1 B MO

M U T — AR R M AN M AR T, TR AR R A
JifL 53 4 R 20 B A T A P Al o R PR DG E AR
F o Caspase 52 Ji% /& 40 M 4 T ) vhoc B0, 08 %
Caspase ZZJ5 W] LU i 2 IR0 . — R T (55
WS T Z AR B 5 55— b 2o PR
w2 Caspase 532 B & M4y T 199 45, Hoep
Bel-2 FGARE %4 2 e M /E A, 4n Bel-2 AT 3 il 40
M T, Bax WAL BEAN MU T L H AT WS KW
Bax, Bel-2 ZE 14 AT 3 228 52 M 2 A A4 DA T 37 5 41 ik O
1o, HRfi# Bax 3R IA T, Bel-2 SRk 0y T 4, 40 il
TR HE IR TR AR 3,4 T Bl fe
PRI J5 e BE 1 T i, Bax A 34, i Bel-2 3% ik
REAR

PI3K/Akt 2 FZ A AE 5@ fZ —, i T H
FEIGAE 1297 T VS AEAE I AP R 28 52 O 2 B il
RIS B 22— X A e B B A A
() WS 5 AR IERON 4, 9 ELH 55 40 B AE 3

A E BUE CSE D) RE % DDA G, A Cyelin D,

p27 5 40 Jfd 5 W AH OC, Bel-2, Bax 5 40 g 94 T AH

UL M 3,4 FroR, fil IG5 RE WK R AR

PI3K I A1 Akt 1321k,

25 b i 3 gl A 5 X N R Mg i A L SW480
EGE B AT A AL AT RE Rl R i PI3K AN
Akt 23k, N 52 W T 37 19 Cyclin D, , p27,Bel-2,
Bax 33k, 51 SW480 41 % 4= G,/ G, WIBH i Fi
PR T, R SWA80 4N A Y MY A . 244K, iR 4
JHE B A A S R — A R 2% 2 R R A R
THRIME R, 5 N P AL e T EERAR
W5
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