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CyclinD, & H 35 K F BT i (P<0.05, P<0.01) . 2L 45 R B on S (A i 55 7 vl DL 25 &% 7 408 HCT116 H B-catenin
BIAME . 58 S UGS 7 T LIl 45 B0 9% 40 i HCT 116 A9 38 58, ELAE T PL I 7T 58 J2 48 1 3 5 PTEN/PI3K/AKt {5 53 1

[X8iR] ZOWET; 4iEME,; MMIG5; BERREG MoKk )& o [WIRY (PTEN ) /B s Bt JILEE -3 s (PI3K ) /4 1 i 6
B(PKB/Akt) {5 i s ; B-i% 12 11 (B-catenin) A%

[E4SZ%EE] R22;R242;R2-031;R285.5 [ZHttRIRE] A [XEHS] 1005-9903(2022)14-0036-08

[doi] 10.13422/j.cnki.syfjx.20220721

[ 4 HRRHE]  https://kns.cnki.net/kems/detail/11.3495.R.20220129.1446.010.html

[ 4 H R B #3] 2022-01-29 17:08

Shenbai Jiedu Prescription Inhibits Proliferation of Colorectal Cancer Cells by
Regulating PTEN/PI3K/Akt Signaling Pathway

LIU Jianrong'?, HUANG Min', FAN Minmin"*, CHENG Haibo'®, SHEN Weixing'”®, XIAO Jun‘,
XU Changliang'’, TAN Jiani'’, LAI Yueyang'’, YU Chengtao'’, SUN Dongdong'?, LI Liu'’
(1. The First School of Clinical Medical, Nanjing University of Chinese Medicine, Nanjing 210023,
China; 2. Nanjing Hospital of Traditional Chinese Medicine (TCM), Nanjing 210012, China;
3. Jiangsu Collaborative Innovation Center of TCM Prevention and Treatment of Tumor, Nanjing 210023,
China; 4. Affiliated Hospital of Nanjing University of Chinese Medicine, Jiangsu Province Hospital of

[ BH]  2021-10-20

[(BEE€WB]  EKARPEIES F LI H (81930117) 5 LI i A I #5 2 Rl #2i% T#30 H (PAPD)

[E—EE] XA, A, E3R BRI, D oo = I I R 22 DT 5%, E-mail: livjianrong-zz@163. com

BEES] TR 4 PRI, S 2 245 5 3A W B 5T, E-mail : fanminmin825@163. com
.36 -



H5 08 B 14 1 hESREHFFFERE Vol. 28,No. 14
202247 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2022
China Medicine, Nanjing 210029, China)

[Abstract] Objective: To study the mechanism of Shenbai Jiedu prescription inhibiting the proliferation

of HCTI116 colorectal cancer (CRC) cells by regulating the phosphatase and tensin homolog deleted on
chromosome ten (PTEN)/phosphatidylinositol 3-kinase (PI3K)/ protein kinase B (Akt) signaling pathway.
Method: Shenbai Jiedu prescription was extracted by water extraction and alcohol precipitation to prepare
freeze-dried powder. HCT116 cells were cultured in vitro, and treated with different concentrations of Shenbai
Jiedu prescription (2, 4, 8, 16 g-L™"). The inhibitory effect of Shenbai Jiedu prescription on the proliferation of
HCTI116 cells was tested by methyl thiazolyl tetrazolium (MTT). Real-time quantitative PCR was used to detect
the mRNA expression levels of PTEN, PI3K, Akt, glycogen synthase kinase-38 (GSK-38), c-Myc, survivin
and Cyclin D,. Western blot was employed to measure the protein expression levels of PTEN, phosphorylated
PTEN (p-PTEN), PI3K, Akt, phosphorylated Akt (p-Akt) , GSK-38, phosphorylated GSK-38 (p-GSK-38),
c-Myc, survivin and Cyclin D,, B-catenin nuclear import was explored by immunofluorescence assay. Result:
Compared with the control group, Shenbai Jiedu prescription inhibited the proliferation of HCT116 cells in a
dose-dependent manner (P<0.01). Compared with the control group, the mRNA expression levels of PTEN and
GSK-38 were up-regulated whereas those of PI3K, Akt, c-Myc, survivin and CyclinD, were down-regulated
after treatment with Shenbai Jiedu prescription (P<0.01). The protein expression levels of PTEN, p-PTEN and
GSK-38 were up-regulated whereas those of PI3K, Akt, p-Akt, GSK-38, p-GSK-38, c-Myc, survivin and
CyclinD, were down-regulated (P<0.05, P<0.01). Immunofluorescence assay showed that Shenbai Jiedu
prescription suppressed B -catenin nuclear import in HCT116 cells. Conclusion: Shenbai Jiedu prescription
inhibited the proliferation of HCT116 cells via the mechanism of regulating the PTEN/PI3K/Akt signaling
pathway.
[Keywords]
homolog deleted on chromosome ten (PTEN)/phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt)

Shenbai Jiedu prescription; colorectal cancer; cell proliferation; phosphatase and tensin

signaling pathway; B-catenin nuclear import
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PEV AR AR FH AL A 75 E— 25 R 5T, AR BF 5
i 1 X 45 i R A0 M0 HCT 116 HEA7 1R Sh S2 56, 46 il
HOUFF HCT 116 40 M A8 K i 30 il 76 L 9 1z S5 i
5Ot 1 A % X I (Real-time PCR) 185 [
B i 3 v (Western blot) 25 46 1 2 1 fft 8 7 Xt
PTEN/PI3K/Akt {5 5 i 1% (1 W 4= VE I, I\ 43 F 7K °F
i) B L AE ML
1 ##
1.1 4088 NS5 B @i ik HCT116, 14 A 1 [H
Bl £ BE 4% , 4 5 TCHu 99,15 & 10~1518,
1.2 25 50 SR B e R
% 45 B EAYALN, 2T IR TR R
250k A B2 | (A5 43 0 €C03701.CG00901 |
CG00301.CG04601 %) , £ &t H 5 24 K27 4R 37 J1
P M E R IE W WE M (MTT, 2€ [# Sigma-
Aldrich 28 ], it 5 M5655) , Jifi 4 1ML 35 ( 32 [ Gibeo 2
AL 10099-141C) ,RPMI 1640 15 3% 3 (i IR
AR A B A R L k45 D120705) , RNAiso Plus
[(EHEEYEYHEAR(AL ) AR A, S
9108] , HiScript I 1" Strand ¢cDNA Synthesis Kit,
Cham Universal SYBR PCR Master Mix ( 7 &0 i ME
e YR A R A S 40 00 o8 R211-01.Q711)
BCA & 15 i i 77 & . Alexa Fluor 594 111 2£ 51 /)
% Y6 — %1 (Thermo Scientific™ 2% # , #t 5 43 %
23227.A11005) , Western & 1P 4l Jitd 24 f# ¥ . DAPI
(A n RAEYH AN A HS 2528 P0013 .C1002),
PTEN P Wi iR 1k (p)-PTEN Py  PI3K B4 . Akt
FHT  p-Akt BT - R B (e-Mye) HLHT
20x LumiGLO® Reagent and 20x Peroxide( 3¢ [ CST
o8l b5 4 il R 955995544249 ,9272 ., 4060,
5605.7003) , GSK-3B.p-GSK-38.B-catenin , 2 ff %
(Survivin) F 31 ( 2 [ Santa Cruz 2 A, #5451 R
sc-377213 ,5¢-373800 . s¢-7963 . sc-17779) , 4 Jifd J& 1]
# H D, (CyclinD,) . 4 ( % [E Abcam 28 A , it &
ab134175) , H i ¥ -3- %% 2 i =0 B% (GAPDH) 41
(Abmart A &) , L5 M20006F ) .
1.3 Y% Airstream T B U & TAE & CHrom 3%
Esco B A BR 22 7] ) , NANODROP 2000 %! 53 ¥ 5t
J&# {¥ ( 2£ i Thermo Fisher Scientific 2\ 7 ) , SPARK
10M ! Z Dy i il b R 45 (% + Tecan 22 A ) , i AB/
Life £ &£ PCR Y Veriti™ 96 fL . StepOnePlus %! Real-
time PCR {¥ (3% [& ABI/A Al ), TS100-F %I {5 & a4
5 [ Zealway B (JE )L AR AH ],
. 38 .

ECLIPSE Ti-S # {8 ‘& %¢ ' W i %5 (18 [ Leica 20
7 ), PowerPac HC 1H %2 {8 ¥ H ¥k 1% 5% B A ( 36 [
Bio-Rad 2\ 7] ) , Tanon 5500 %Y %E Jit K& 43 i 2 Ge [
16 K fig (Tanon) BHEE AT BRA A ]
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2.1 40ffIRE3E HCTI16 40 Ml & A 5 5 £ -5
T K 10% 28 135 19 RPMI 1640 15 35 52, 78 37 °C
5% CO, M4 TR 5% .
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UEWCEE TR ; 2 i ] 8 A K AR SR AT K 1.5 h, i vE e
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I 80% Ji 4 A1 VA H 24~48 ho HUH & L BERY K
PRV, 33 08 J5 e H R0 bR O BE L -80 °CUR A7 24 h,
Tk FALP ST 7~10 d, 53] 2 A0S 5 E T8 .
et FH B PR i T 5 = Y R TR T A L 3R R, O
FHALAZE N 0.22 wm 14 38 B5E 43 U8 , 41 M 52 55 28 24 9k )3
e it

2.3 MTT O g A HCT116 40 J 38 FE E 71 B
XEECA: KA HCT 116 40 i LA 3% 10° 4~/ 114 % i Ff
96 FL A, B FL 100 L, WS BE 7% . B 5 A &R
[F] e J3 2 | il 5 D7 9 35 97 5 100 WL, {2 1 il 55 7
A NA T W ERIR N 0.2.4.8.16.32 gL, F
37 CCHEFRAE PR LL G 32 72 hy B ) 8 g+ L' B A fit %
T AL BEHCT116 40 fl 24~72 h, HHKINE .2
Y FREE RS A 4 g- L' MTT ¥ K 20 wL, 4k 25 8%
4 hy 3 B, BN A 5 (DMSO)
200 pLo K LA & TP M dk % a8 LR % 10 min, H
it A5 AN AE 570 nm W ST I R T I O B 4 3 B
PEZS P L 53 4 A0 R B AT R

2.4 Real-time PCR kil 4 it PTEN/PI3K/Akt i %
S5 F mRNA Fik PO 5 KB HCT116 40
JL i 2 6 LR , U RE R, B S A & S R R OTI
Bigp 3 S Al S AR EIRERK AN 0.4,
8 g L', T 37 CCHEF- A h 15 3% 48 h; # 25 b3 ,PBS
Uk % J5 I A RNAiso Plus 1 mL 42 HU RNA, fif JH
HiScript II 1% Strand ¢cDNA Synthesis Kit ¥ $2 I fi%
RNA 2 #% 5% 1% 5] cDNA, & B %% 14 : 25 °C, 5 min,
50 °C , 15 min, 85 °C , 2 min. B J5 fffi ] Cham
Universal SYBR PCR Master Mix i# 17 PCR, Jz )i/ 5%
4295 °C #i 7% ¥ 3 min, 95 °CAE 1 10 s, 60 °C il X
30 s, 40 NI 7 60 °CHT B 22 26 6 A I A5, 43 51
BEHCo WA 2k 45 : 95 °C (155,60 °C .60 s,
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Table 1 Primer sequence

514 JF31(57-3") K J# /bp
PTEN |- 9 TTTGAAGACCATAACCCACCAC 134

T i ATTACACCAGTTCGTCCCTTTC

PI3K |- CCACGACCATCATCAGGTGAA 112
T CCTCACGGAGGCATTCTAAAGT

Akt i AGCGACGTGGCTATTGTGAAG 96
Tiif GCCATCATTCTTGAGGAGGAAGT

GSK-38 i AGACGCTCCCTGTGATTTATGT 89
Fiif CCGATGGCAGATTCCAAAGG

Survivin  _E{i# AGGACCACCGCATCTCTACAT 118
Fiif AAGTCTGGCTCGTTCTCAGTG

CyclinD,  I:{i#f CAATGACCCCGCACGATTTC 146
T i CATGGAGGGCGGATTGGAA

¢-Myc |- GTCAAGAGGCGAACACACAAC 162
T TTGGACGGACAGGATGTATGC

GAPDH L GGAGCGAGATCCCTCCAAAAT 197

Fif GGCTGTTGTCATACTTCTCATGG

2.5 Western blot £ il 41 ffl PTEN/PI3K/Akt i #% AH
Koy FHEERIL  FEMTH O HCT116 4 il 42 F
2oL, A 2 T 7 WS R 2 R
T R EMR IR R 0.1.2.4.8 g- L', T 37 °CHs
FH R FE 48 he IWENMEE 1.5 mLELE |,
PBS ¥ % 40 i 3 i J5 in A& & R LAY Western & TP
i 24 T, IR BETR AT, B T UK 124 #% 30 min, £33
B L B B A RE AL . FH BCA B A iR &
B FRE S HEAT E ORI R R A AR R R
30 wg, il A 6xloading buffer, # /K ¥ 5 min. HL K
V- BE e SD'S 28 T # ok Jie 288 e 8 1 L UK A DY L AR
VKGR WP, RS AR AR RS TR Uk, VR 6 I
JE 60 V, 43 B eI P 120 Voo B T A B B 5% b
W, W% o e IR B % % PVDF IR, 350 mA
fEE 1.5 ho B RBUARIES 55 B 45 5 |, # PVDF
FEE TN 5% 19 5 A 403 8 vh = R B AT L b i A —$iE
(1:1000),4 °CZ12 % 7 i I 5 K H B PVDF
JEJE A 40 (1:1000) , M E 2 he W5 K
JEH R ] ECL AR 2% &t , 75 PVDF R 135 fin 2%
JERE W, Bl S A BE IS AR R Gtk .
Image J 354G 45 25405 K B {H .

2.6 PEGOCK I S % #E 7 X HCT116 4 fg N
B-catenin A% 75% LR WY A, AE B

HET 5 B A 24 FLAR, BCHCT 116 40 i £ Fl 2547 3% A
B 24 FLAR , I BESE A . A B S R R O R SR
B S AfmE ARk EKIKN0.2.4.8 gL,
F 37 CH: M 5 3% 48 he 3% L, PBS R4
33 5 A 4% Z 3 B % R [ 2 30 min, A
0.05% TritonX-100 %) PBS,4 °CHE i 0.5~1 h; % % -
LA 3% BSAZE R E A 1 h; IA—+H0(1:1000),
4 °CREB IR H 3L —P0, MAZOE =5 (1:200) %
9 F 2 h, A DAPI YL % I B 5 min &2 4L 40
LA A 55 B R 1 Bt 2 R R 8 B R U
FNAE AR 7 b & 4R Wl & o

2.7 Siibeg ik f# A GraphPad Prism 8 #4417
Gt b, LA R £ s RoR el &R
J5 2200 A 25 5 5 WAL Z 18] 9 LB Student's-
t test K 56, 240 LA I B % {8 F Dunnett's test £ 55,
P<0.05 KR EFAGIFE L.

3 #R

3.1 Sl 5 0 45 L e A M HCT 116 3 58 1Y
o 55 PR, S % BE T 2 A A I ) Rk
JEE T 4 B A7 155 A8 1 WY B B AR (P<0.05, P<0.01) , b B
72 h B2 B4 4 e B (1C,,) K 4.693 gL', 8 gL
2 i 75 7 16 48 h I EL X HCT 116 40 M (438 5 B A
B e 18 1 0 505 DR B 0 ) 0~8 g L' 5 g 5 it
TR SLE 5, 45 25 Ay 48 he WL 2583,

*2 ZABEFMHCTUCHEMFFTRHNEIE (+5,1=3)

Table 2 Effect of Shenbai Jiedu prescription on survival rate of

HCT116 cells (x+s5,n=3)

415 S e g L YN HLAE 15 /%
2 100.00+2.62
sl T 2 73.81+5.77"

4 51.24+5.18"

30.17+2.94"
16 14.74+1.09"
32 4.94+0.38"

T 52 A e VP<0.01(K 41[)

R3 ARNESEMBRESHCTI6MEETREWENN (f+s,n=3)
Table 3  Effect of Shenbai Jiedu prescription for different

treatment time on survival rate of HCT116 cells (x+s,n=3)

2151 ] /h I LAE TG /%

2 M4 100.00+9.07
Z: ik 77 41 24 83.60+4.90"
48 53.72+6.58%

72 14.39+0.98%

0 525 A i Y P<0.05,2 P<0.01(FK 5 [7)
. 39 .
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S A, BES AT RN TR,
HCT116 20 i 2B KAz B . WLIET 1.

A 2 H4B~D. SRR 4(2.4.8 ¢ L) (K 31[)
E1 SABSAX HCT116 4 A K 89550 ()5 5545, <100)
Fig. 1
HCT116 cells (inverted microscope, x100)

Effect of Shenbai Jiedu prescription on growth state of

3.2 7% HCT116 41 il PTEN/PI3K/Akt i
B%AH G 73 F mRNA Rk 525 A A,
Z #8741 (8 g+ L") PTEN Ml GSK-38 mRNA %
ik F I (P<0.01), PI3K , Akt c-Myc ., Survivin
fil CyclinD, mRNA % ik & # T ¥ (P<0.01) .
W4,

33 B A X HCTI16 4 i PTEN/PI3K/Akt
PR ARG TR P RIAACPF RS 55 A AL,
ST (2.4.8 g-L")PTEN 1 GSK-38 % 1 %
ik 3 FE(P<0.01), Z #1740 (8 g- L") PI3K.,
Akt,p-Akt,p-GSK-38.c-Myc, Survivin #1 CyclinD, 2§
Rk & R (P<0.01). W2 %5,

PTEN s i S S s 54 kDa
- ;-.; 54 kDa
PI3K .-- M 110 kD2
Akt !-’ — ’ 60 kDa

p-Akt WS S W S S 60 kDa

p-PTEN

GSK-3p W W S — 17 kDa
poskys R SER WEE = wm 0
CMyc e WD - —
Survivin --- - W (6D
CyelinD, -. - - "= 3G kDa
AP PR ;0.

A B C D E
A 2 H4B~E SR 41(1.2.4.8 g-L")
2 HCT116 41 A8 PTEN/PI3K/Akt B B85 5 FE AR A Bk
Fig. 2 Electrophorese of protein expression of PTEN/PI3K/Akt
pathway in HCT116 cells

57 kDa

®4 BEMEF I PTEN/PI3K/AktIBE X S F mRNA RIEKFEHEM (ris,n=3)
Table 4 Effect of Shenbai Jiedu prescription on mRNA expression of PTEN/PI3K/Akt pathway in HCT116 cells (x+s,n=3)

ST
21 5 )\/i f_IE PTEN PI3K GSK-3B8 c-Myc Survivin CyclinD,
o
EgE k] 1.00+0.141 1.00+0.093 1.00+0.158 1.00+0.093 1.000.102 1.00+0.145 1.000.067
ST A 4 1.55£0.074"”  0.81+0.105 0.97+0.167 1.76+0.133"  0.81+0.058 0.93+0.114 0.68+0.093"
8 2.45+0.156"  0.44+0.061"”  0.46+0.056"  1.93+0.299"  0.46+0.068"  0.52+0.074"  0.42+0.041"

3.4 B AR X B-catenin A AJFEN  B-catenin
S — PP AT RE B, VA T 20 - 200 AR R R R A SR
B PR . B-catenin 3= A T4 i B, i £ M 2K v g
B R N A L R] i A A W R A
40 il 5% A9 B-catenin — 2 B B A R A 45 A A A,
TR R A B AR S e R R Y Gk . GSK-3B Y R I
] S HYH M A% N B-catenin 1Y B, S HAH L,
ST 8 g LT i 3% TH = GSK-3B 1 £ ik K
F-(P<0.01) . 5 G H L WLEE HCT116 4 Jifd M 2%
% N B-catenin #IKFE M, 525 HA LK, S Ak
. 40 .

7507 40 B 44 A% v B-catenin W 520, BV S 1 iR
B 75 0] LA AR 48 B A% PN B-catenin (19 2 3k, Jf 100 i) L
TR R L . WL S FNA 3.
4 iTig

55 B M e R R R WL B R 2 — B
e 1 KRR MBS R BRTIEIR LIRIT 45
W25 2 DAY 259 o . 8 a0 58 b B 2 i
45 T 9 10 2 ORI VR T ML BT DL R &5 B 0 A
I7 B 7 R 25

BN g R i R e A
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®5 SAMBIAIHCTII6 M PTEN/PISK/AktiE B8 & B REHIH I (rts,n=3)
Table 5 Effect of Shenbai Jiedu prescription on protein expression of PTEN/PI3K/Akt pathway in HCT116 cells (x+s,n=3)

20 51 R gL PTEN/GADPH p-PTEN/GADPH PI3K/GADPH Akt/GADPH p-Akt/ GADPH
e 0.627+0.058 0.115£0.016 0.909+0.044 0.985+0.08 0.978+0.048
Z i 28 T 4l 1 0.892+0.073" 0.464+0.084 0.839+0.065 0.907+0.068 0.904+0.041

2 0.979+0.081% 0.480+0.104% 0.763+0.058" 0.887+0.038 0.800+0.075"
4 0.906+0.088" 0.786+0.039% 0.631+0.047% 0.787+0.065" 0.624+0.034%
8 0.876+0.081" 0.231+0.029 0.541+0.107% 0.618+0.024% 0.401+0.051%

2 4 JREWE /gL' GSK-38/GADPH  p-GSK-38/GADPH  ¢-Myc/GADPH  Survivin/GADPH  CyclinD,/GADPH
S 0.454+0.063 0.775+0.061 0.743+0.029 0.73140.043 0.920+0.060
Z A feE A 1 0.640+0.069" 0.510+0.065" 0.737+0.044 1.027+0.060 0.967+0.060

2 0.650+0.066" 0.443+0.033" 0.410+0.062% 0.865+0.065 0.783+0.066
4 0.881+0.030% 0.280+0.026 0.336+0.031% 0.707+0.056 0.711+0.051"
8 0.810+0.031% 0.212+0.011% 0.128+0.011% 0.325+0.027% 0.376+0.030%

-catenin

DAPI

Merge

A B
B3 ZB@EAIHCTI16 B8 B-catenin N#ZEIBZIE (5946, x200)

Fig. 3 Effect of Shenbai Jiedu prescription on B-catenin nuclear import in HCT116 cells (immunofluorescence, x200)
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