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Research on growth inhibition of PMBE to human colon cancer cell in vitro
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Abstract In order to probe further into the role of PMBEinhibiting the growth of cancer, and construct the pharmacol og-
ical animal model ,combination of cell culture, multiple group MTT assays and computer modeling techniques was used
in this present study to assess the effect of PMBE, FBS and t on the cell growth inhibition ratio (GIR) of human colorec-
tal carcinomaLoVo cells cultured in vitro. Quadratic general rotational design at 5 levels of 3 factors was used to de-
sign the MTT assay scheme. The reaction model between the GIR (Y) and PMBE ( X;) , BBS (X2) andt (X3) was es-
tablished. Optimal combination of the three factors, effects of single factor and interaction between them were explored
respectively, and appropriate combination o different factors could suppress the cell growth effectively. By simulation
with computer, the optimal combination of PMBE, FBS and t with the highest GIR 0. 42 was found at 0, 1, O level, or
140p o/ mL, 15 % and 48 h, respectively. A law o reward descending of inhibitor effect” and nonlinear characteristic
o many factors’ integrative effect during cell treatment werefirst put forward. This researchis a novel attempt to apply
statistics principle in design, measurement and evaluation (D.M. E.) fields of medica scientific research, with refer-
ence significance in determining the dosage of candidate drug for pharmacological anima model.
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[6]
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(FBY ,
, PMBE
[7]
[8] ’
(PMBE) LoVo ,
1
1.1
( Pinus massaniana bark ex-
tract , PMBE) ,
LoVo
; (Dimethyl sulfoxide, DMSO Anr
resco) , RPM1 1640 (HyClone) (feta
bovine serum, FBS, , ) (Peni-

cillinr Streptomycin, Penicillin 10 000 U/ mL , Strep-
tomycin 10 000U ¢/ mL , GIBCO, Invitrogen Corp.)
1.2

1.2.1

, LoVo )
PMBE FBS t ,
, [4]
(6] ,  10% FBS RPM|
1640 140p ¢/ mL PMBE LoVo
48 h (1

Tablel Quantity of PMBE, FBSand t at different leves

r 1 0 -1 - r
PMBE (1gmL-Y) 173.64 160 140 120 106.36
FBY % 18.41 15 10 5 1.59
t/ h 68.184 60 48 36 27.816
20 ,
(37 5% CO,) , PMBE FBS t
LoVo
1.2.2 LoVo 10%
(fetd bovine serum,ABS) 100 U/ mL
100M ¢/ mL 10 mmol/L HEPES,
pH7.4 RPMI 1640 37 5% CO,
, 0.25% 0.25%
+0.02% EDTA(1 1)
1.2.3 ,LoVo
(PMBE) 10% FBS RPMI
1640 PMBE 10%FBS RPMI 1640
1.2.4 MTT LoVo
10*  /mL
96 , 2000 L/, 37 5% CO,
24 h, , 0.5% MBS
RPM 1 1640 , 48 h,
G , 10% FBS RPM1 1640 ,
DM SO
PMBE , PMBE
, DMSO
0.25%
2000 L 6 )
PMBE, 4h,
5mg/mL MTT 20u L, 4h
, 1500 L DM SO, 10 min,
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, , 550 nm 2
630 nm A A, AL Table 2 Experimenta treatment and growth inhibition ratio
A, A 6 (GIR)
=(1- A/ A ) PMBE (g BY % t/ h GIR”
3 mL 1) X, Xa X3 v
1.2.5 Excd 6.0 Lo- 1 160 15 60 0. 177 047
Vo 2 160 15 36 0. 150 252
1.2.6 DPS , 3 160 5 60 - 0. 453 806
4 160 5 36 - 0.079524
1.2.7 , 5 120 15 60 0.471 686
A, B 6 120 15 36 0. 007 383
CK 3 ' 7 120 5 60 - 0.401175
8 120 5 36 - 0.100 816
2 9 173. 64 10 48 0.171 827
21 10 106. 36 10 48 - 0.101 48
11 140 18. 14 48 - 0.111 485
( 2) ’ Lovo 12 140 1.59 48 0.021 179
(GI R) ( Y) ’ PMBE FBS4 13 140 10 68. 184 - 0.232836
(X1 X2 Xs) ] PRS 14 140 10 27.816 - 0.389906
’ hOY0 15 140 10 48 0.523137
) 16 140 10 48 0. 417 499
Y =0.40982- 0.046 43 X; +0. 14951 X; - 17 140 10 48 0. 481 541
0.032 88 X3 - 0.110 77 X3 - 0. 137 29 X3 - 18 140 10 48 0.421 232
0.23275X5 - 0.01500 X1 X, - 0. 062 50 X1 X3 + 19 140 10 48 0.314 478
0. 145 00 X, X3 (1) 20 140 10 48 0. 326 727
,F1=5.737> Fy.05=5.05, * GIRis defined as (1- Aeatment! Acortrol)
, PMBE MBSt ,
Lovo ! 'FBS> PMBE >t
,F,=7.913> Fy 1 =4.19, 21.2 2 . 5

a =0.10 , (1)

Y =0.409 82 - 0.046 43 X1 +0. 14951 X, -
0.110 77 X3- 0.13729X3% - 0.232 75 X3 -

0. 062 50 X1 X3+ 0. 145 00 X, X3 (2)
(2 LoVo
Y (X1 X2 Xg) =
(140 15 48) , Ymax =0. 42
2.1.1

LoVo , LoVo

: , 3
1
Y, =0.409 82 - 0.046 43 X; - 0.110 77 X2
Y2 =0. 409 82 +0. 149 51 X, - 0. 137 29 X3
Y3=0.409 82 - 0.232 75 X3

, PMBE FBSt LoVo

dyi/dx; = - 0.046 43 - 0.221 54 X,
dyo/ dx, =0.149 51 - 0. 274 58 X»
dys/ dx3 = - 0.465 50 X3

dy/dx; =0, Yi

i X1=-0.2096, X= 0.5445, X3=0
PMBE FBS t LoVo
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( 1) 1A , 0.3056;FBS 0.5445 1.682,
PMBE - 1.682 - 0.209 6, , 0.4505 0. 273,
0.175 0.4147, PMBE, MBS 0.156 0,
0.162 8; PMBE PMBE , PMBE ,BS
- 0.209 6 1.682, 0.414 7 X, =0.544 5,
0.018, PMBE 1. 682 1C t - 1.682
0.2097 , PMBE , 0, - 0.248 0.409 82,
; X1 -0.2096 , , 0.3911;
; X1 -0.2096 , 0 1.682, 0. 409 82 - 0.248,
; , 0.3911.,t
1B ,FBS - 1.682 0.5445, X3=0, ,
-0.23 0.4505, PMBE FBS
g 05r 47 % 0.5
%r%‘:—/\\ £ 031 %‘Irg
g ozr o £ 02
‘ ./ﬁ.oy4 L go.z% . lﬁlm N\
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Level

(A) SRR B 825U PMBE

Level

(B) a4 1l 7% FBS

Level

(C) AbEEEja] ¢

LoVo

FHg.1 Hfectof PMBE, FBSandt on the GIR of LoVo

, , LoVo
, LoVo
2.1.3 PMBE FBS't
1) PMBE FBS
X3=0, (2 PMBE FBS

Y@.2 =0.409 82 - 0.046 43 X1 +0. 149 51 X; -
0.110 77 X2 - 0. 137 29 X3
,X1=-0.2096 X,=0.5445
, Ya2max = 0.455 4
PMBE FBS ,
( 3
2) PMBE t
X2=0,

(2) PMBE t

,LoVo

Y3 =0.409 82 - 0.046 43 X; - 0.032 88 X3 -
0.110 77 X5 - 0.232 75 X5 - 0.062 50 X1 X3

3 PMBE FBS LoVo

Table3 Hfect of different PMBE and FBS quantity variation
on the GIR of LoVo

X1<-0.2096, X,<0.5445 PMBE1 , BSt 1
X1>-0.2096, X,<0.5445 PMBE?t , BBS !
PMBE ,BS1 1
X1<-0.2096, X,>0.5445 PMBE+ , FBS 1
PMBE ,BS1 l
X1>-0.2096, X,>0.5445 PMBE?® , BBS?t |
,X1=-0.01626 X3=-0.68524 ,
LoVo , Ya3ymax =0.3238
4 LoVo
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, ,PMBE
MBS :X1=-0.2096, X,=0.5445
, LoVo

1.054 Xs 0.051 0.558 ,95%

0.08

6 GIR 0.08 23

PMBE t , Table 6  Frequency distribution of value of variables in 23
: X1 = - 0.016 26, Xa = - 0.685 24 schemesof GIR afove 0. 08
X1 X2 X3
-1.682 4 0.17391 O 0 0 0
4 PMBE t LoVo -1 6 0.26087 1 0.4348 2 0.086 96
GIR of LoVo
1 5 021739 8 0.34784 9 0.3913
1. 682 0 0 6 0.26087 O 0
95 %
X1<-0.01626, X3<-0.68524 PMBE1 , t1 t X1 - 0.336 0.193 -0.714 0.042
PMBE . t1 ( Xs 0.304 0.129 0.051 0.558
X1<-0.01626, X3>-0.68524 PMBE1t , t 1
PMBE , b1 ! 2.2
X1>-0.01626, X,>-0.68524 PMBE1 ,t 1 ! DPS PMBE FBS t
(010 ,LoVo
2.1.4 2)
Ymax =0. 42 20
,LoVo Ymax =
B CK 3 ,
0.42 ,PMBE FBSt 010
, 1.2.4,
( 5
3 y 6 ’ 3
5 ., SPSSI0.0  OneWay ANOVA
Table 5 Each factor combination of the highest growth inhibi- 3 L
tion ratio (GIR) ! o
Vo ( 7
7 PMBE FBS t
X
1 0 1400 ¢/ mL (PMBE) L oVo
X2 1 15% (B9 Table 7 Quantity of PMBE, FBSand t in different treatment
X3 0 48 (1) groups of modd vadidation and GIR of LoVo
PMBE ,/
0,
’ Goup ggm Y FBS,/ % t/h GIR
. ' A 140 15 48 0.47306"
’ LoVo B 120 15 36  0.007529"
' CK 140 10 48 0. 354 15
*P<0.05vsCK, * *P<0.01vsCK (n=3)
2.1.5 6 ,
0.08 ,PMBE FBS t 010 23 3
; xl 113
-0.714 0.042 X 0.433 " , PMBE FBS't
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