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Effect of Jianpi Jiedu Formula on the Expressions of Proteins Related to mTOR
Signal Pathway in Colon Cancer Cell Line
SHI Li', MAO Dan', ZHANG Shaofan', HUANG Jianhua®, LIU Xinyi', ZHANG Yinjin!, LEI Sanlin’,
MA Jin‘an', XIANG Daxiong’, HU Chunhong’, ZHANG Sifang'*
(1. The Second Hospital of Xiangya,Central South University, Changsha, Hunan 410011, China;
2. School of Pharmacy, Hunan University of Chinese Medicine, Changsha, Hunan 410028, China)

(Abstract] Objective To investigate the effects of Jianpi Jiedu Formula (JPJD) on inhibiting colon cancer cell prolif-
eration capacity and its possible mechanism. Methods The main components of water extract of JPJD were analyzed by U-
PLC-Q-TOF/MS. The effect of JPJD on colon cancer cell proliferation capacity was determined by MTT assays. The ICs
value concentration were calculated by Graphpad Prism5 software. The cell cycle was detected by Flow cytometric method.
The protein levels of Phospho-mTOR (P-mTOR), Phospho-P53 (PP53) and P21 were examined by Western Blot. Results
MTT assays demonstrated that JPJD can inhibite the colon cancer cell proliferation capacity. The ICs value concentration of
JPJD at 24 h, 48 h and 72 h after treatment were 6.894, 5.668, 3.648 mg/mL in HCT116 cell, 14.650, 8.737,
7.849 mg/mL in LoVo cell, 8.029, 7.029, 5.740 mg/mL in SW48 cell and 13.06, 9.646, 8.448 mg/mL in HT29 cell, re-
spectively. JPJD could down-regulate the expression of Phospho—mTOR protein, up-regulate the expression of Phospho-P53
and P21 protein, and keep the cycle of the large intestine cancer cells at G1 phase. Conclusion The JPJD could inhibit
HCT116, LoVo, SW48 and HT29 cells proliferation capacity by mTOR-P53-P21 signaling pathways, and it may be the
probable mechanism of JPJD on colorectal cancer.
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H] 77 i s SDS-PAGE £ I HL UK AL A B R B2 | 7™
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1 3 [E Thermo 2 7] 7= i ; 3¢ [E Bechman—Coulter i
A AL, & E UVP-2000 KR 0 #r 240, K
PHANTOM 4300 &4 43 4# 1% ,ACQUITY UPLC #i
AR 6351 Xevo G2 QTof DU AT K47 Hif a] it
R L [E Waters 23 ] 7™ it
1.2 iR

N K W8 HCT116 LoVo .SW48 K& HT29 41 iy
FUNIE & 45 H Ak i FHC 4088 (340 | K734
WHEHARGRAR), F& 10%G 4 1L ) RPMI-
1640 i 32 A K .37 C 5%CO, K F=# h 55 77,
B R 4 YR, 7 A4 DU B A RV R RS 35 80% L I Bt
WAL AR IRAE
1.3 fa ML 25 7 i
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WA 3% & F @3 A ACQUITY UPLC
BEH Ci # (50 mmx2.1 mm, 1.7 pum),0.1%H fR /K
(A)-Z & (B) , fdt F i 75 <0, 1 0.22 pum AL
DB MRS Ik 5 B B PR AR Y WS A 0~2 min, 95%A ;
2~40 min,50% A ;40~50 min,0A;50~52 min,0A;
0~2 min,5%B;2~40 min,50%B;40~50 min, 100%
B;50~52 min,100%B; ¥i # :0.4 ml/min, FE &
20 C,#EFERE 1w, Bk 2 . B U 0 i mi o5 i
B AE B R (ESI), B LR A 1.1 kV, HEAL
HLHE S 40 V& IRIR B 100 °C, B3 1) <R EE
9350 °C, e R i i 800 Li/h, filf 4 A i (K AE
HoN6 V,ESERAER N 20 V, R EESA RS, H
HEFEY 0.2 s, BUiE A4 HE 100~1 200 m/z,
1.5 20 A A7 R A
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T o6 fLEEFEM R, BALEE 6 NE L, ARIESE
24 48 72 h JEUE A MTT %3 10 pl |, 4kekhs
7% 4 h, FHEFR U A FLAE 570 nm AP I OGIE
(OD H) , I OD [EMANMAEAF3, diiE A%
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b, WEE 24 h (EAEFE P (FAMMAERK R
60%Fl £ ) . TE A 20 B IG5 4 2 4, Al R A
FIXS BR2H (Con) (LA 25 7 4L (JPID) 4k T 1H
B pa b 22 T 24 ho e IR Tk 40 e, A e
21 Ak A, T 40 B R R 1108/ mlL, 3 =X 41 i
ASCIN o 240 6L S 390 A a3 b, TR AR A B A 4 AR
(proliferation index,PI), PI=(S+G2/M)/(GO/G1+S+G2/
M)x100%, SEHHEE 3 IR,
1.7 Western Blot ¥ 2 H 1) 1A
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P21 HLiK (1:700)4 CHFHE L4, £ Tris 2% ML 15 W
VERR 3 W, A B 3 A AR L Y SR B R
IeG —Hi(1:4 000)ZERIEE 1 h,Tris & vhEh iAWk
i 10 minx3 ¥, ECL & % 0, % e AR A 1740

iz i1 Graphpad Prism5 #X/F 118 1Cs . KR
SPSS 20.0 et H AT S 70 Br , SEIR K A “xs”
PR, J7 22 55 VR PR A (8] Ho SR IS AR AS ¢ K 5
T3 26T IR BRI 50, P<0.05 7R 22 5 A 4e it
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T B ESF ) FURF L 19 S50 33545 8 EA T Hex, B S8
TERREMHEET AS 2 Re AXE ANSE

MR SR IF AT IR E 43 #r . LB ME S B-actin 1Y 1F Rb, M HER A AES 27 4
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LaEy T4y 2 {4 B3 1 ] (min) R T HEME (M) MEMEMO)  T5E H (m) Thi 2

T 2 S I A CoHx0y 10.17 [M+H]* 447.1301 447.1326 447 5.59
pigeeLiRes CyHeOw 24.80 [M+H]* 785.4687 785.4696 785 1.15

ANZ AT Re CysHepOss 16.90 [M+H]* 947.5579 947.5585 947 0.63
ANZ 1 Rb, CsHoOn 24.16 [M+H]* 1 109.610 8 1 109.610 7 1109 -0.09
R CoHeO16 26.72 [M+H]* 607.4116 607.4155 607 6.42

HF CisH 005 19.17 [M+H]* 271.0606 271.0618 271 4.42
[EENZEI| CysH 50, 32.47 [M+H]* 233.1537 233.1546 233 3.86
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2.2 @M T 6 K HCT116 . LoVo .SW48 K
HT29 21 Jf 15 58 119 52 Wil

Wt R fg B 7 or ik & 0.005.05.5.50,
500 mg/mL 3 6 PMREERLE T 24 48 72h J5, R
MTT 2358 At JAL A 25 J7 25 vk B 20 41 B 26 A7
ST W] 4 Fh KW 40 ML R AE 5~50 mg/ml ik B X
I 40 i A A R AAE R IR B 50%, WL 2 (A), it
Graphpad Prism5 #4115 1Cs (i, &5 R 8w |, fd g
fRTRE Ty T 24 48 .72 h i, DURM R 40 AR A 1Cs
{ESHHCT116 (68945668 3648 mgml.) LoVo(1465,

R2 EBMBEAIKEEHRBRTERESIC, &

8737.7.849 mgmL) SW48 (8.029.7.026.5.740 mg/mL)
K HT29(13.06.9.646.8.448 mg/mL), & 7~ fd 9 1 7
75 % KW g HCT116 . LoVo .SW620 12 HT29 4il g 1)
BEFEAM T AE R S R R — e A DAk 2, SR 2
fEMmPELEBNZ & 0.2.5.5.10,20,40 mg/mlL 4L 6 4
e ERL B 53 I T 24 48 .72 h 5, TG S Ad AL B
78 Ve 20 40 L A A B T 2 i A A A A A R
2 1, DL 2(B,C F D), $7 fa 5 A 75 7 4K
J e AN 22 HCT116 LoVo .SW48 K HT29 K 5 il
TR HI 5 e BEAROG

P (x+s ,mg/mL)

HCT116 LoVo SW48 HT29
24 h 6.894+0.542 14.65+1.142 8.029+0.709 13.06+0.107
48 h 5.668+0.467* 8.737+0.68* 7.026+0.593 9.646+0.765*
72 h 3.648+0.279** 7.849+0.61* 5.740+0.435%* 8.448+0.671*"
24 h VS 48 h 1=6.476 1=21.375 1=4.672 1=13.344
P=0.032 P=0.002 P=0.061 P=0.005
24 h VS 72 h 1=28.313 1=21.972 1=15.377 1=20.876
P=0.001 P=0.002 P=0.006 P=0.003
48 h VS 72 h 1=8.542 1=2.377 1=7.689 1=6.547
P=0.014 P=0.142 P=0.026 P=0.031
Vi 24 h 4LHEE #P<0.05; 5 48 h 4 LAk #P<0.05.
150 —— HCT1I6 (A -o~HCT 116 150 —o—HCT116 ( (3 150 —6—HCT 116
cie A
%'00 —a HT29 2kt —+ HT29 %mo Sl :%wo‘_ sl
575 g " ‘g:t;s,\ ;: 75 \Rf‘ E 75 \}&
Q0 i’: 50 ‘:;: ' $ 0 “f;\ ;’: 50 1:
2 25 i\I‘\\ 25 }\\\\&E - 25 K
% 53 100 150 200 250 300 350 400 450 s—o"o S o1 20 5 %0 B %53 T 15 B %5 30 3 a0 YR TR
@MY (mgml) 24h IS (mgml)24 h MG (mgmL)48 h GEMMFESH  (mgmL) 72 h

TE AL WA 75 7 (0~500 mg/mL) T 91 24 h 4% 21 20 Jd 355 58 #h 28 15 ; B .C Rl D, {8 I fi# 75 7 (0~40 mg/mL) 73 51 T 13

24 48 72 h % 4 40 i B g 2k

[ 2 MTT i il 2 B A% 35 75 3o K i 88 200 i 364 3 Y 25 T

2.3 fE NG RE T X K HCT116 LoVo .SW48
HT29 4 A 5 31 4 5 e

WP 11345 2 19 K 9 %8 HCT116 . LoVo ,.SW48
K HT29 A1 1Cs {E S5, 15 il e 45 7 (9 T
T B 43 %0 HCT116(7 mg/mL) LoVo(14 mg/mL) .
SW48(8 mg/mL) & HT29(13 mg/mL), T 24 h J&
SR FH U 2 20 SR 000 ke A foe 75 7 %ok 5% 20 &40 L ] 408 1)
M, g5 R, 5 A e R g O 4L Gy
A1 7 o He 0 BH S TS W14G, 4N e ) B R
R, L3 B 8 R 10 25 R AR B gt 2E 25 = (P<
0.05), IX S 45 4 7 flt i 5 7 R % 10 1) K T i
HCT116 .LoVo .SW48 & HT29 4 i DNA & i f i
2 i R IR A T Gy B, WLk 3,

R3 BEBRSANABEABBBHEN (v5,%,n=3)

Con JPJD i P{H
Gl 50.81+4.61 71.12+6.21* -21.986  0.002
HCT116 S 27.91+2.1 16.21+1.35% 27.020  0.001
G2 14.01+1.2 8.31+0.81* 25.315 0.002
Gl 48.15+4.17 68.17+5.76* -21.809  0.002
LoVo S 28.03+2.34 18.01+1.54* 21.694  0.002
G2 15.01+1.23 9.54+0.78%* 21.054  0.002
Gl 49.12+4.16  69.12+5.38* -28.394  0.001
SW48 S 28.01+2.52 17.61+1.17* 13.343 0.006
G2 14.21x1.71 9.23+0.81%* 10.210  0.009
Gl 50.08+4.31 67.21+5.52%* -16.818  0.004
HT29 S 26.91+2.1 19.02+1.65%* 30.369 0.001
G2 14.81+1.31 9.72+0.79%* 16.954  0.003

T - 9 0 BR2H LE 8, #P<0.05
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fil A AR R O R e A0 mTOR 5 538 A 06 2 11 33K 1 52 T 15

2.4 {9 EE 5 %K% HCT116 LoVo .SW48 J%
HT29 44 Phospho-mTOR (P-mTOR),Phospho—P53
(PP53)Fi1 P21 # 1 345 By 521

WFT A R TR M 7 7 T SR B )
4 HCT116 (6 mg/mL) LoVo (9 mg/mL) SW48
(8 mg/mL) &% HT29(10 mg/mL), T il 48 h J5 K H
Western Blot 245 ] filt i fi% 75 75 % mTOR {7 *5-38 #%
AHICER R IR 52 25 2 0 | 5 0] HR A b A g o
fif 8 J5 2 P-mTOR Kik7K V-1 & T, PP53 # P21
FIRAKCFI R ER 25 B BR St 2 L(P<0.05),
4 MK 3,

x4 BEMREFNXBEME P-mTOR PP53 1 P21

EAREHNE I (X+s% ,n=3)

Con JPID tfH PE
P-mTOR  1.32+0.16  0.72+£0.08*  12.990  0.006
HCT116  PP53 0.33:0.03  0.82+0.07* -21.218  0.002
P21 0.26:0.03  0.53:0.06*  -5.892  0.028
P-mTOR  1.51£0.17  0.68+0.07* 9714  0.010
LoVo PP53 0.12¢0.01  0.32+0.04* -11.547  0.007
P21 021+0.02  0.65:0.07* 8468  0.014
P-mTOR  1.55:0.16  0.23+0.02*  16.331  0.004
SW48 PP53 0.22+0.02  0.61+0.05%  -9.650  0.011
P21 021002  0.65£0.07*  -8.468  0.014
P-mTOR  1.53z0.16  0.75+0.08*  16.887  0.003
HT29 PP53 0.16£0.02  0.34x0.04*  -9.000  0.012
P21 0.12¢0.01  0.25:0.03*  -5.629  0.030

T 5% B L # L, #P<0.05
A HCT116 LoVo SW48 HT29
Con  JPID Con  JpID Con JPID Con JPID

(61 mg/ml.) (9 mg/ml) (8 mg/mlL) (10 mg/m],)

. R o [ — —

TE : Con X HRZH, JPID Akt o fige 253 7 ML S R 4L

B 3 HCT116,LoVo,SW48 & HT29 B 8 P-mTOR

PP53 % P21 EARILREKE
3 g

KR RE AL T E B RN 2 —, KR
BIT AR TFAR AT 0T X G 4 (A
Hollf A7 8O WA R B R ek, F ARG 5 4RAA7
Y 60%2, BRI 5 FAELFERL 10%Y, K
IR 0BT 1 8 $ 5 I PRI R L5 IR YT Tk —
RRBFIRIT s, FERE, P EZAE KRG
TR RIG T Hh A & S A, KR I R 5T 3%
W, e 2 EL A 0 I RE IR B e ) A
AbI7 BB RE I R B S AR A Rk R

55 TS R K i R R AL I DA 5%
A OE IR N BRI AT BRI AR R G
T BE 253597 R T RHL R ) S 56T 5T A A
R JES 2 5 T ML A B 7 T A B A AR R 1)
EARAEFBLEMA o335 2

Wi FL 20 ¥ 75 A 2 R HE A 1 (mammalian target of
rapamycin, mTOR) J& PI3K/Akt il & 19 F Ui 70
T, mTOR fU4% mTORC1 #1 mTORC2 W& &
Forr mTORCT X 75 i 25 28 Uk, X 45 Fh 40 i Py (B
i NN O A LA (B TR AR MR ) SR
JR 3 3 H R U S6K1 Al 4E-BP1 2 k8 (R &
A, 2 A A R B8 A O PR mTOR 38 %] 3
F 5 s A 2 U AH 6 1 20 R FE A A K g |
JH R (R 55 I T An e e i 55 2 T 20
MiT R, mTOR 15 5 i 7% 5 KM &L &
JEZDIFSE mTOR E A BUIRIGYT B, mTOR
O 790 0 A 3 65 3% SR 2 B B T bR TS L B G m-
TOR #1075 B4 i A 1 85 A7 A a8 A 7 2131

P53 3 R Ay 0098 5 AL 30 e 9 4 4 ) S0 452 g
I T e 2 S A A A 1 ) iR ) 4 R4, P53 R A
eSS H S Kkt g REIME, KAF
40%~50% 1) K iz i i 3 P53 IR AR P21 24
JHGL ) AR P K A1 ) B 1 (CDKs) 2 6 v Hi 22 1 )
RS R R e O R S o Y = L iR e
968 2T 60 J) 300 0 A P O R R FE SR P21 SRR, P21 R
F1REI H CDK 8% /2 1k 5% Cyclin—CDK ) 316 14 f Jih
Jed A0 R4S AR G S, DA BELVAF 200 i SR B N G B 1)
S IRk JE, mTOR 1% 1L BE W W2 1 P53 & 111
22 Z R -15 7 U BEIR B (B o—4 3T PP2A i
AR L 20 B ) AT 3016 P53 A 3% P08 idrggs 4 it v S
WIE ALY mTOR fEA8 M P53 19 # 1k 53 |, {2 ik
i 9 S5 B8 B R IR A A A, DA T A5 e g 4 A K
i A PR

TR BE T B S AR PUVES CPRGE H
11 R R o A R 2 R XTT R A8 B
FIVE A 1 “AME A R, —H; 2503, o g
B, A LR DO s HERR LR 0 i AR I, AR ]
o, I R 22, A A DG B U7 LB RS 2R A
fif 7, OB 25 SRR I 2, 4y 225 fa i £5
OREEIE I FNBIE I 2 T o AR K AR
@, A UPLC-Q-TOF/MS A6 5] 1T
fa LA 35 T b 7 R S80GSR T A 2 W
AZBAT Re JT3HR AZS BT Rb, B KH 1 H &
iR AR T, B 2GBEAFF 5T 6 0 | B 4R U B &
S BT 4 A B RE 0% 8 1 ERB/miR-17 15 538 %12
R g g 0 8 TR, R R LA R SR A
il g3 1228 LR I PE IR, PUVES RIS R iF ]
T 52 22 b s AR AR R K M R A M 0 T AR PR AR 28
R S i R R g 11 R %175 T B 2R 4N i R
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W1 G, W S A TP R IR R R A
WS KHEEHCT116 40 M08 T S A2 F [ Wi i 7 H=,
O S B H R R AT L T 8 HSPOO K %A A S
NG5 9 HT-29 40 M 8 1 1 e #42 He iegg  Fi2e

A SCAE oF MTT 35 A6 ) 4 B8 e 55 O X K W 9
HCT116 .LoVo .SW48 & HT29 4 it % 58 it 52 Wi |, &%
RO el 9 i 7 X 4 b K R 40 i & 24 i
HEFE M VE R LA s Sk B SR ARG, FRATTIA]
ffiz B Graphpad Prism5 {4355 4a 6L i 5 7 T il
24 48 h J¢ 72 h J5 Y 1Cs 18, &5 R 4e7n B VEH
B[] B 1Cso BT i, AT 1 FH 84 588 . 156 9 £ AR f
B B I AE 5 v B A G I B IR R v, fdf
i 2 5 RLERE U o N IE B 45 B R I FHC 20 f 38
BT AT 5 ) (CECHE A 7 ), 0 B R0 o 18 g 1
FH LA A X8 A i 98 A B 1% AR e T KT T 45 L Rl
M REE
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