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[HZE] B %152 AR (Shenling Baizhu San, SBS) %I A 45 548 HCTI16 21 i 3% 58 K A -1 52 . ik : LAARYT
2 B vb B 40 (oxaliplatin, L-OHP) &y BH 1 2, 5% FH e & % [ 3-(4, 5-dimethyl-2-thiazolyl ) -2, 5-diphenyl-2H-tetrazolium bromide,
MTT ] Lt {5 3 4 9 SBS Bk H L-OHP fif f5 %F HCT116 41 ff A= A< (4 30 i 5 L , WAk 79 we (PT) 4 8, 43 47 48 A J& B8 43 73 , Annexin V-
FITC 5070 & K il) HCTL16 4 g 3 T, 25 11 f 98 B0 35 76 (Western blot) K I F X 46 g 9 B bk I 40 i % -2 ( B-cell lymphoma-2,
Bel-2) ,Bel-2 #3¢ X E M (Bax) AR, 8@ MTT k451 8R4 318 0. 002,0. 004,0. 008,0. 016 ,0. 032,0. 064,
0.128 g-L~' L-OHP X ] 5% SBS 254y 1fil 3% 1 Fi T HCT116 4 48 h, 5 5% FH A 44 21 Lo 4, B S 44 20 400 B 4 il SR 35 1A &8 1= 7t
(P<0.05),Hr112k 0.064 g-L " 'L-OHP It i 5% SBS I i, 35 (94.95 +0.90) % ; @ J& #1145 5 B 7% , 5 ¥ A f7 L-OHP (0. 002,
0.004,0.008 g-L ") #H [b%%, 4> WIBE ] 5% SBS J5,G,/M ] HCT116 4iffl 4y i £ , ¥ G,/G,,S #1 G,/M % & G,/M #], LI
L-OHP 0. 008 g-L "I¢FH 5% SBS R HIH B (P <0.05) ;@ MT- 458 Box, 58T L-OHP(0. 002,0. 004,0.008 g- L") 2 [t
8,4 B 5% SBS J5 #7RE W] 1Y in HCTL16 4 M 1% (P < 0.05) , LA i ) & 6 T 4 9 T de i, 9 (24,97 + 2.45) % ;
@ AR R, 5 5% 25 [ LT 41 %, L-OHP (0. 002,0. 004,0. 008 g- L") 4> 515 Ffl 5% SBS J5 , Bax & [ F X 1 L
(P<0.05),1) L-OHP 0.008 g-L ™"/l 5% SBS & . 4r 9525 IS4l 25 4L b ie, 45 2541 Bel2 R AR A WA
Fefik (P <0.05) , Hrb ) L-OHP 0. 008 g- L~ "Bt [ 5% SBS &A%, it : % AMAED R L-OHP 3 A 45 %% HCT116 40
Pt 1 58 K R T, HAE R AL T 682 ) F HCT116 4U A 3% 78 75 5 40 B 08 12 k48 40 B 8 B 40 A L B9 Bax 2R 13638 T A
Bel-2 8 FI R BRI
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[ Abstract | Objective: To investigate the effect of Shenling Baizhu San (SBS) on the proliferation and
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apoptosis of human colon cancer HCT116 cells. Method: The growth of HCT116 cell lines treated with SBS was
investigated by 3- (4, 5-dimethyl-2-thiazolyl) -2, 5-diphenyl-2H-tetrazolium bromide ( MTT) assay, the cell
cycle distribution was analyzed by flow cytometry propidium iodide (PI) staining, and its apoptosis was monitored
by Annexin V-FITC kit. B-cell lymphoma-2 (Bcl-2) and Bel-2 associated X protein ( Bax) were monitored by
Westem blot (WB). Result; () MTT results showed that the inhibition rates of HCT116 cells treated by the
groups of 0. 002, 0.004, 0.008, 0.016, 0.032, 0.064, 0.128 g-L 'oxaliplatin combined with 5% SBS serum
respectively were all significantly increased compared with those uncombined with 5% SBS serum after 48 hours
(P <0.05). The inhibition rate of the group of 0.064 g+L ™ 'in L-OHP combined with 5% SBS serum was the
highest or (94.95 +0.90)% . @ Cell cycle results showed that the distributions of HCT116 cells were all
increased in G,/M phase, which were transferred from G,/G,, S and G,/M phases to G,/M phase after the
combined administration of low, medium and high-dose oxaliplatin (0.002, 0. 004, 0. 008 g-Lf1 ) with 5% SBS
serum respectively, and the high-dose oxaliplatin combined 5% SBS serum was the most significant (P <0.05).
(@ Apoptosis results showed that the apoptosis of HCT116 cells could be induced by low, medium and high-dose
oxaliplatin before and after being combined with 5% SBS serum respectively ( P < 0.05), and the high-dose
combination group showed the highest apoptosis rate or (24.97 + 2.45)% . (4 WB results showed that compared
with the 5% blank serum group, the expression of Bax protein was significantly up-regulated after the combined
administration of low, medium and high-dose L-OHP with 5% SBS respectively (P <0.05). Compared with blank
serum group and blank control group, the expression of Bel-2 protein in each drug group was significantly decreased
(P <0.05), and the high-dose combination group showed the lowest expression. Conclusion; SBS could inhibit
the proliferation and apoptosis of HCT116 cell lines when being combined with oxaliplatin. The mechanism may be
achieved by inhibiting the proliferation, inducing the cell apoptosis, changing the cell cycle distribution, up-
regulating the Bax protein expression and down-regulating the Bel-2 protein expression.
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5 AERY KR 30 min, BU# 30 min, fELL4 R4 2.2 AWMiERIH s SD REBEHL N 2 41, 2%

B, T 4 A8 0 K ) 2 B, BRI, 2 IRG
IR EEAEZ L gomL ™ 4 CFAH, 2F ML
[ RN =75y = 3 RV - S B B S Ay R 0 e T 44
il . BYbFI4EA (L-OHP, 7L 75 18 &5 5 245 I 1 A BR A
A, 415 H20000686 ,50 mg/3i ) , LL#E 47K 10 mL ¥
H VAL 0. 005 g-mL ™' ) L-OHP R % 1 o
L3 50 s (b b E=HF A TRAA,
HEE 090501 ) ; RPMI 1640 55 3 5 ( Gibeo 28 A, it 5
507766) ; i 1 B ( Solarbio 2 &), b5 T8150) ; &
Mg (MTT, Sigma 24 7], 4it & M2128-1G) ; RIPA 2
WL, 75 B e i B 1 =R &, R T gL R i
FHE BT marker (R HEAY THRARAFA,
5435 AR0105-30, AR0145, AR1118) ; Annexin
V-FITC/ Ak g (PL) X 4% 1k 48 i 54 7 s DU 3 5]
&L PLYL k(B AR W AR A IRA AL 5 40
%% Mbchem™ M3021, Mbchem™ M4404) ; BCA &
R B e i 0 & (38 = RAE BB 5 i, it 5
P0012) ;B #k L 40 I J -2 ( Bel-2) , Bel-2 #H56 X A
(Bax) — 1 ( £ B Abcam 2 7, #it 2 4 5% K
ab32124, ab32503 ) ; B-fl 3 &5 = B 5 5w B B K
(B-actin, 3£ [ Affinity 24 ], #it45 T0022) ; = H B
P (DMSO, b 5t R E B A R A b5 CAS 67-
68-5) ; HRP-EHi S S 3 BR & 11 (1g) G B b —$t (db
N A BRA AL S CW0102) .
1.4  fX4% 3111 B CO, ¥ 3% 4 ( 3¢ B Thermo
Fisher Scientific 2y 5] ) ;5424R B /NI & K5 3 U5
EO AL (P8 A E S 7)) s MoFlo XDP# i 2 4 g
iX (5% [ Beckman Coulter 2 &) ) ; SPARK 10M %l 4
A 3 B Fr 1L ( Fi + Tecan 2% #] ) ; Mini-PROTEAN
Tetra Electrophoresis System 165-8001 I Hi, Jk ¥4 E[I
%, ChemiDoc XRS + b % & 6 ¥ I A% & 48 (32
[# Bio-Rad 2~ #]) o
L5 Zh¥ s SOEME SD R R, K it & 200 ~
250 ¢, TIRE Wk vE SR L S M AR A E L A
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KEFSLI S Y3 2 0t 25 d A fik i, ) 3% Y98 op
B2 24 KA v 5 Al 308 g3 Ak K S 5 b 0 3l ) 52
W,
2 F#miE
2.1 giffusEsE A&l HCT116 4l & T 37 °C
5% CO, W5 FR 460, 768 10% JIR 4 1L A1 & 90%
RPMI 1640 35 5= Fe 35 5%, FH 0. 25% B e & 11 il TH
Ak T W 4R A i, SO 2502 K U0 40 R A 7 S

-+ 120 -
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2.3 [AWEMRE AREATTHLETR LW,
(DL-OHP 1 I A\ 25 78 41 g HCT116 48 h iy 2441 il
WBE (1C5) A9 0.01 g-L7""0 el AR A4 25 1 785
R BT & MR BE K Wik & D 0.008, 0.004,
0.002 g-L ™' ;@£ | ] MTT b (5 3%, AR 4 45 1
HCT116 2 fd X 2% 1 AR Y B0k B2 ) L 20 e 0 o)
AL, I H R L S R R S E A
ARHCE 25 006 16 T 45 9 HCT116 40 48 h IC,,
H(4.89 £0.76) % , L 5% S5 (R B E 245 15
VE R HBE ] L-OHP JH 25 R B4 50

2.4 sl mAL 8 AU, s HA
(Blank ), 5% 75 [ 1l ¥ 41 ( BK), L-OHP & 7] &
(0.008 g-L™") +5% %5 (4 1l 75 41 (KL1) , L-OHP th
FIE (0.004 g+ L") + 5% 75 (4 IfL % 41 (KL2),
L-OHP % ) # (0.002 g+ L™") + 5% =5 [11fi 75 41
(KL3) ,L-OHP @554 (0.008 g-L°") +5% %
ANHC & 25 i % 4 (SL1), L-OHP rp 5| &
(0.004 g-L7") + 5% 2 % (1 A B & 25 1 7% 4
(SL2) ,L-OHP fiE /4% (0.002 g- L") +5% &% [
ARHECE 25 M7E 4 (SL3) .

2.5 MTT Lbfa kil 20 i is . IO B K i
HCT116 4 g, 28 e i 7 A 1 e e 200 i B, I 35 %
JEE 5 x 10° 4A~/mL, £ # T 96 LW, & 1L
100 WL, 725 40 i W5 8% J5 in 2, 4 4L 100 WL, [A] s i 45
PR T 440 B 1 3 2 20, A 38 ) S 56 20 g o 2 T vk
FEHBE S ML, E 37 C 5% CO, 535 48 h, A
5 gL' MTT 10 L, 4kZE45 5% 4 h, 44l A DMSO
150 wL % ff % f0 25 & Bt IR 4R %% 10 min J5 F
490 nm Kb /4K 72 25 LAY IR G EE A T4
MR, s B /DEE 3 R AN MG A R =1 -
(AL A -WEAS A)/(FHF A -FHEFA
A)] x100% .

2.6 YA AR R I 20 AR O T S R A A O
AR IR HCTL16 21 ffl, 25 Ji B 11 16 ] a5 40 i
BB EEE S5 x 10" A~/mL, 41 R T 6 FLIR
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WL,2 mL/ AL SR T R H, B 3 AL,
259/ 48 h JE AL 40,4 °C,2 000 r-min ™ B0
5 min, 3 B, B8 H & 5% FBS B R+ 2% vh i
(PBS)500 wL ¥ i 20 it J& 1A 3 45 48 Jn 40 i
[ 5E W (& 70% W £ B, 5% FBS, 25% PBS)
200 wLFE 2 1 h f5 55 H B0, 57 115, 98 F PBS Pk
2,7 B ROL KA, BAE n PT 100 pL, &
30 min, il PBS 300 wL W27, 3 =X 40 M A3k Il .
A6z 0 4 it 93 T2 ) ] Bidding Buffer 400 L 5% 46 ffd
FEEW T IMA AnnexinV-FITC 5 pL, BR®IES G T
2 ~8 CHOLAAM IR 15 min, J5 N A PL10 pL [F]
GRAFTEE S min, 1 b b U =40 AR )
2.7 HEERPEEIE (Western blot) U5 41 il Bax,
Bel-2 KA #42 B0 AZ 26 (A 5 40 i 2% 26 A il
P20 G U I AT 4R IR K A A R A R
BE il A 10% 5y 85 e, 5% HEBURE, B A8 L B L,
FRELI80 V HLFEHEYK 1.5 ~2 h,15 V,45 min, 2 F
SRS 5% WO L RE W5 A B PR B A SR R 2 18 4% 2 ho
S 3 19 B i A Bax, Bel-2 K P 2 %K [ B-actin —
P, bR P kS & (1:1000,1:1 000 ~1:1 77,
1:3000~1:17J7), 4 CHEIKGEE I3 %, IR A7
T4 CvkAE, Vel in A HRP bRic iy —H LG5 A —
Bt M HRP FRid (P RPuiR (121 J7) , FR#EE IR
1SRN 2 h RS E D WY B BUSSGA IR, LU H
(R 2 1A R BE AL/ AR N N 2 38 1 R R BE(ELAE 28
A 2

2.8 it drik SRHAI SPSS 19. 0 # 4% 4 2H 4L
PTG 0, A BE DL & £ s Ko, B B LA
TEAS J3 A R D, 5 J7 22 5%, R BRI 2 7 22 3 B
LSD-1 K 35 E 47 P WG L85, 5 7 2 A8 5%, R AR &R
724381 Dunnett’s T3 $EAT7 P L %S, P <0. 05 FoR
ZRAGIFRE L,

3 &R

3.1 X[ AREYE L-OHP X} HCT116 4 iy 3% 54
sz 5 R iR B L-OHP B 5% 25 1 s 4
Ho %5 , % 0. 002,0. 008 g+ L~ 'L-OHP B¢ FH 5% % 1
AR AN, Ay 16 H J5 20 0 30 ) R 2 B B T
(P<0.05),HH L0064 ¢- L'y L-OHP B ] 5%
S AR B0 I B R . 5 0.002 gL
L-OHPEL H 5% =5 (A L35 2H 43 %) e ¢ ,0. 004,0. 016,
0.064,0. 128 g- L") L-OHP Bt FH 5% 25 |1 1fL 35 41
XoF 240 e 00 ) R B B v (P < 0.05) , Horpr )
0.064 g- L~ f) L-OHP Bt Fl 5% =5 {1 IfiL 375 241 40 Jig 1)
R A, 5 0.004 g- L™y L-OHP BXFl 5% =5

I 40 b %, 0.016,0.064,0. 128 g+ L~ L-OHP
K HIS % 25 1 IV 2H 40 M 40 i R X B B T s (P <
0.05), 50.016 g-L " L-OHP Bt F 5% 25 (9 1fL 5 41
Ho %5 ,0. 064 ,0. 128 g-L ™'y L-OHP 3¢ JH 5% 25 19 1fi.
16 2H6F 40 7 0 ) AR B R T (P < 0.05) 5
0.064 g- L ™" ff) L-OHP Bt JH 5% =5 4 IfiL ¥ 41 H %%,
0.128 g-L ™"y L-OHP Ik JH 5% =5 {4 Ifil 75 41 % 40 g
AR A< B 8 T (P < 0.05) o AR k2 L-OHP
BH 5% 2% {1 K5 HCT116 41 g /9 1C,,
0.01 g-L™"Fg& 0.008 g- L~ YLH 2% 11 AR Ak 1
5% L-OHP{E F T HCTL16 41 fg i) Skt o M 490 61
FOHGHH , HLABCH] L-OHP 5 R A, LR 1,

&1 L-OHP BXA£E B A8 HCTL16 A& A M (x =5,
n=3)

Table 1 Effect of 48 h L-OHP combined with SBS on proliferation
of HCT116 cells (x +s,n=3)

4151 L—O‘ﬁP i 24t 410 i 3
wepE/g-L7! /%
L-OHP +5% 25 {4 IfiL i 0. 002 14. 68 +0. 83
0. 004 21.67 £1.61"
0. 008 29.55 +4. 65
0.016 38.55 £3.14"2
0. 032 72.41 £0. 47
0. 064 93.85 0. 58"%%)
0.128 78.31 £2.42"234
L-OHP +5% %% (A AR 0. 002 28.23 £1.25
2 1M 0. 004 35.19 £0.21%
0. 008 43.08 +0.92
0.016 55.40 £0.10%
0.032 83.94 £0.7%
0. 064 94.95 +0. 90
0.128 81.95 +1.63°

.5 0.002 g- L' L-OHP + 5% 25 4 IfiL 3% 40 b %" P < 0.05;
50.004 g-L7'L-OHP + 5% % [ il 3% 4 b &> P < 0.05;
50.016 g-L"'L-OHP +5% 75 |1 il 3% 40 It &> P < 0.05;
50.064 g-L~' L-OHP + 5% 25 (9 il 7% 4 W %Y P < 0.05;
50.128 g-L " 'L-OHP + 5% 25 {1 LI5 41 4> P < 0. 05,

3.2 BEHA#YIFE L-OHP X} HCT116 41 it & 1
(o520 BK 20 FIl Blank 25 40 M 3 % BH A 1E G,/G,
9, KL1,KL2, KL3 2 40 g 43 %I B @ 76 G,/M, S Al
G,/G, ,SL1,SL2,SL3 2H 2 it ¥4 FHL ¥ 7E G,/M ],
PLSLL i W & (P <0.05) . 5 Blank 21 [ #%,
SLI #H S AN Wl W 4% £ (P <0.05) ;55 KL1 4 [t
B, SLL 4l S #9440 ) B Bk > (P < 0.05),
<121 -
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45 Blank, KL1 41 H %2, SL1 41 G,/M 30 40 Jfa A &5t 3%
(P <0.05), 5 Blank, BK 4] %%, KL2, SL2 41
Go/ G, 40 il ¥ 8] 2> (P <0.05), 5 Blank 2
P, SI2 41 S WM B £ (P <0.05); 5
Blank ,KL1 4 [ %%, SL2 20 G,/M 1 40 Jfd BF 52 3 i

|

(P<0.05), 45 Blank, KL3 #H [ %%, SL3 4 G,/G,
191240 g B S k2D (P < 0.05) , G,/ M 151 44 filg JU) 1Y 48 34
(P <0.05), £ I, &% [ ARHGE PR L-OHP 2
A2 HCT116 4 A J5 191 53 4 , ABK FH v ) i L-OHP %Y
Mgk, W2,

*2 L-OHP BRASZTARBMLEHEHE HCTLI6 B S HAFM (2 £5,n=3)

Table 2 Effect of L-OHP combined with Shengling Baizhu San( SBS) on cycle distribution of HCT116 cells(x +s,n =3) %
28 51 354 Go/G, S H G,/M ]

Blank - 86.71 £6.18 5.38 £7.15 6.56 £7.18

BK 5% 73 [ I3 54.32 +4.31 35.18 £12.40 10.60 6. 64

KLI 5% 25 1L +0.008 g-L~'L-OHP 28.96 +2.02" 45.04 £8.82" 26.00 +10. 19

KL2 5% 23 [ IML7E +0.004 gL~ 'L-OHP 29.72 +1.534% 18.57 +4.585% 51.70 +6.09"%
KL3 5% 23 1ML +0.002 gL' L-OHP 49.70 £8.28" 11.32 +9.80" 36.98 +4.64"

SL1 5% SBS [fiL i +0.008 g-L~'L-OHP 27.67 £11.11"% 24.71 £2.60" 48.46 +2.74"%

SL2 5% SBS IfiLi# +0.004 gL~ 'L-OHP 26.95 +6.09"% 24.59 £5.16" 47.61 £13.535%
SL3 5% SBS [fiL i +0.002 g-L~'L-OHP 33.85 +7.44"% 21.38 +5.38 44.77 £2.29'%

7 . 55 Blank 41 %) P <0.05; 5 BK 40 4> P <0.05;5 KL1 411 #> P <0.05;15 KL3 4 LY P <0.05(% 4 ) .

3.3 E [ ARgthE L-OHP X} HCT116 41 i 98 7=
50 5 Blank, BK 4 Ho, 45 FH 25 240 7R 8
B8 1 (P <0.05) ;5 K12, KL3 41 %5, S12,S13
HP TR BT R (P <0.05), 28 BTk, 2% A
ARHLE 245 10075 B L-OHP §i J5 2 Re A [F] #% B2 5 5
HCT116 4 1 94 1=, H LR H i ) & L-OHP Ji5 &4 2R
Ak, L3,

#*3 L-OHP BEASEAARHX HCT116 4 AT EM M (5 =5,
n=3)
Table 3
HCT116 cells (x +5,n=3)

Effect of L-OHP combined with SBS on apoptosis of

25 e iz T3/ %
Blank - 14.48 £0.08
BK 5% 75 [ 1L 15.60 +0. 11
KL1 5% 25 (1L +0. 008 g-L~'L-OHP 21.14 +0. 46"
KL2 5% 25 (A 1L% +0.004 g-L~'L-OHP 18.36 =0. 38"
KL3 5% 23 1L +0. 002 gL~ ' L-OHP 17.03 0. 13"
SL1 5% SBS IfiL. i +0. 008 g-L~'L-OHP 24.97 2. 45"
SL2 5% SBS IfiL{# +0. 004 g-L~'L-OHP 20.16 + 1. 54"
SL3 5% SBS Ifil.i& +0. 002 g-L~'L-OHP 17.65 +0. 54"

£ .15 Blank ,BK £ Fe " P <0.05; 5 KL2 4 H. % P <0.05;
5 KL3 4l 4> P <0.05,

3.4 SBEARBHFE L-OHP %} HCT116 4fi ffi Bax,

Bel2 &M 5 Blank 4H [ %%, SL1, S1.2, SL3

20 Bax B AIFE LI E T = (P <0.05) ;SL1 4 Bax

EHARIEREWE., 5 BK,Blank 445 HL 2,
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Fig. 1
Bax, Bcl-2 in HCT116 cells

Electrophoresis of L-OHP combined with SBS on protein
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Table 4 Effect of L-OHP combined with SBS on expressions of Bax, Bcl-2 in HCT116 cells (x £s,n=3)
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