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Effect of Zuojinfang and Its Main Ingredient Berberine on Epithelial Mesenchymal
Transition of Human Gastric Cancer Cell Line SGC7901
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(1. School of Fundamental Basic Medicine, Guangzhou University of Chinese Medicine ,
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[ Abstract | Objective: To study the inhibitory effect of Zuojinfang and its main ingredient berberine on
epithelial-mesenchymal transition of human gastric cancer cell line SGC7901. Method: Zuojinfang freeze-dried
powder was prepared. High-performance liquid chromatography ( HPLC) was adopted to define the purity and
content of freeze-dried powder. Berberine standards were compared, and single drug content of freeze-dried powder
was detected. Methylthiazolyldiphenyl-tetrazolium bromide ( MTT ) assay was used to detect the effects of
Zuojinfang and berberine on the growth of SGC7901 cells, and the concentration of the drug was determined.

transwell chamber was used to detect the migration and invasion of cells. The expressions of E-cadherin, N-
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cadherin were detected by Western blot. Result: Prepared Zuojinfang freeze-dried powder contained 9. 85%
berberine. The median inhibitory concentration (IC,) of Zuojinfang was 165 mg-L~'. Zuojinfang (165 mg-L™")
and berberine (16.3 mg-+L™") were adopted for the subsequent experiment. Scratch and transwell experiments
showed that Zuojinfang and berberine could significantly inhibit the migration and invasion of SGC7901 cells.
Western blot analysis showed that Zuojinfang and berberine could significantly up-regulate the expression of
E-cadherin in SGC7901 cells and down-regulate the expression of N-cadherin. The expressions of E-cadherin and
N-cadherin were statistically significant different (P <0.05). Conclusion: Zuojinfang and berberine could inhibit

the growth, migration and invasion of SGC7901 cells and inhibit the epithelial mesenchymal transition. Berberine is

the main effective component in compound prescription.
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1 #eifngix
1.1 ZifEkk  SGC7901 4 H BNCC A Hl, 4>
100674 , i A< 55 55 % {47
1.2 {{#% SCIENTZ-10N %Y ¥ Uk T4 ML (7 I8
ZHEY R A W) 5 SPD-M20A AL 5y 0 AR €5 335 A
(B4 E 2 7)) FORMA 371 %1 CO, 41 g 1% 7% 46
(2 B Thermo Fisher 4\ &) ); iMark %Y fif§ #5 1%,
Powerpac300 %I A 3k 4% & %% 5 A% ( 3% [ Bio-Rad A
] ) ; Tanon-1600 7Y % i % AL BE R 4t (5 K RE R
FABRA A ) s AE2000 79 5 33058 (H [ Motic A ] ) o
L3 250 REWE WERK WA T &R
B BERE )y, 2 ) N P BR 2 K A 25 2 B LA
RGN M, RARE A ZFH R Y R KB Evodia
rutaecarpa [T 1 AR S, 8034 S B RHE )
¥ Coptis chinensis W T 12 AR 255 /N BE B (20 fF >
9% , V9% IR AEY TAA RAF L AL K140534) 5
matrigel & (3& [E Corning /A 7], #it 5 6095006 ) ; Jifi 4
I 3% ( Biowest 2% &, it 5 S1335451580 ) ; & i
DMEM 3 (3% [ Gibeo 23 7], L5 8117028) ; I
J2 A4S 75 25 11 ( E-cadherin ), #f 45 AU 45 % 25 14 ( N-
cadherin) , 8-l 3 25 M ( B-actin) — ¥ ( 3& Cell
Signaling Technology 2\ # , 4it 5 43 %/ 24 0004, 0013,
0013) ; —Hidricd Ll FEH R BRE M (Ig) G, 1L F
Fi B T1gG (Abelonal 23 ], 41t 2 43 51 & 9300014001 ,
9300003001 ) ,
2 Hik
2.1 SGC7901 4B Ma 3% 35 P& 10% G 48 i 75 1
DMEM 524 5 35 5, 7E 37 °C 5% CO, ¥ 346 b 1%
F . AR 85% ~90% B, 2 0.05% EDTA-
JHR B b ARG 75 S 3 ~ 8 R4 M iE AT S 5%
2.2 EE&FTHETHEH & g 120 g, RE
20 g, B T /KIZ MW 30 min, 0] §E B 3 IR,
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KA, L uk , B IR VK AE R R, FHY R T R AL
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2.3 ERCRORE €0 R N A A R T I 2
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(4.6 mm x 250 mm, 5 wm); # IR 25 C; i 30 41
0.05 mol-L~"f e — A #I VW -Z NG (75:25) , Bh
Wi (0 ~35 min,10% ~45% A;35 ~65 min,45% ~
60% A);7i# 1.0 mL-min ' 4 0 JF K 335 nm, ¥
FEPRFRI0 s XF RS0 5 VR T 8 o U/ B 0T R 35
i T EE S AR 1 mL 55 90. 5 pg BV il
VU AR VR TR 0.2 pg n A EE-ER R
(100: 1) IR A %W 50 mL, K % FR &, i 75 4b 3 (2
250 W, 4l 3640 kHz) , JE4d , I8 2 mL i A H
FE#h 2 % 10 mL, $24], 3k 5, BIAS .
2.4 259G A /N BB, PR BGE B /)N BE B
By, F LT ( DMSO ) ¥ fif e i i 20 - L
FIBEW, 4 %6, —20 C LR A7, M F B FH 35 55 1 B
BT R BE o A2 47 VR TR BRIBGE & W VR T8, H
DMSO ¥ fif it il 5 200 g+ L ™" A+E3, 4335, =20 C
PRAF o A FH B P 5% % A R 0T 5 1 e
2.5 FE4 7 RONBERR AT SGCT901 41 ity A= K A1 41 i
EFH SGC7901 ] DMEM 52 4> 8% 75 2 17 5 & 5% 8
AR, R S kL LA 3 000 A/ FL IR T 96 FLAR,
FRALIEF AR, 100 pl, BIEFMBEFE4 24 h )5,
WK A3 B I A [R]v JBE 1) 22 4 O B /N B, FH 56 42
Wi HAE A A fEH 24,48 h J5 , R A MTT [ (1
T U 240 L A= A A AR A WO BE AL A
W4 490 nm 20 i 300 1 e 4 T 5 o kAT 5
xR =1 - (A’if%iﬂ _Aifﬁfﬂ]ﬂi)/(AéHiﬂ _Aiftﬁllﬂi>] X
100% , Jf #3 #% 2 R &[Gk i 53 2 %l 30 gE ok &
(1C5) o
2.6 WRBESERIARELRES B
K SGCT7901 2 M, 28 19 25 11 i Ak S i A 20
B 4% 2 x 107 A/ FLEER T 6 LA, TR 40 ik 80%
ARG ST IR . 10 pL AR AR Sk F 6
FLAR E B w34 5] R 3 4% T 2k 8 40 B I VL PBS
e oW VR 2 o, VR OME VK 4N ML, m A TC 2,
16.3 mg-L™"/NBERH , 165 mg - L~" 72 4 J5 o T B 4
DMEM 5¢ 43537 5 (2 mL/HfL) , & T ML 35 248 N
EE R, M T RRSS 0,24 h 5 T8 BT
WLEE 4 ML 3 A0 O, R AT BIR R L R
Image Pro Plus 4 Xt 45 J gE 47 40 BRAS H B0 9E .
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Mi%c, 24 LA ANA DMSO 700 L, Kf /)% BT H
o R AR 10 min, FEOT U M. ORI A 2 A
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LA FEEARAY 1= 570 nm #5300 A,

2.8 EH Y EI I (Western blot) £ ] EMT &
IR L %2 x 107 A/FL B 5% BE 32 /0 T 6 1L
M, 75 40 B 05 B 0, A TG 25,16, 3 mg - L' /N BEGR,
165 mg- L~" /2 4 7 ¥R + k) 1) DMEM 5% 4 85 35 3
WOAE 2 ZH A0 M, PBS EEUE 2 W, ZLAR M VK | w0 2
30 min,1 J7 remin ", B.00 5 min, AR H i L RESE
Wik ,100 °C 72544 10 min, Western blot £l EMT &
ks BEM, ERE, AT SDS-PAGE HiJk. %%
Jei,5% W Rg W Ky 37 C £ M 1 h, WEHE — B
(1:1000) ,4 Cil &, FH TBST 7E % i T il (455 K
Y4 RGBS ming ZHikRIC(1:5000) , =R T
BEE 1 h J5 4] TBST 7 %R T B AR K Bk 4 K, 1
S min, B2 LG B E# . R Quantity one
X2 AR AT R B

2.9 ZiIrE AR 2 £ Ko, R SPSS
17.0 Geit B 5 45 a4 A, N JH O 22 40 ik, JOF
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A 1 F1 LE&HRNEFEI SGCTI01 HEEKMEIMBHM (2 +5,n=5)
Table 1 Inhibitory effect of Zuojinfang and berberine on growth of
SGC7901 cell(x £5,n=5)
s T e B M2/ %
L /mg+ L7 24 h 48 h
s ) 251 - 0.0+2.3 0.020.1
Vi 25 6.6+4.7 45.5 +1.3%
50 23.9 +4.9" 68.9 +0. 6%
100 35.5+5. 1" 72.6 £1.5%
200 59.0 +3. 4% 83.6 +0.3%
.~ " JLL 400 67.2 +3.9% 89.1+1.1%
0 5 10 15 20 25 30 35 40 45 50 55 60 /N BE 2.5 2.4 6.1 16.9 £3.4"
t/min 5.0 5.03 2.4 28.2+1.1"
AR BL AR T /N 10.0 17.8 £2.3V 41.5 £4.6%
EB1 €A RNERSURBEE 20.0 28.5+3.7" 60.2 +2.5%
Fig.1 HPLC of Zuojinfang and berberine 40.0 45.6 +2.9% 72.8 +4.7%

i 4x 7 %F SGCT901 1y A= K 41 il A WY b B &% A
AL FR,50 ~400 mg- L' YEF] SGC7901 %} Hi4k: K
AUz (£ 1), Hrp 44 J7 %) SGCT901 41 i 1
IC,, 2 165 mg-L ™", 200 mg+L "4 (% 19.7 mg-L™"'
INBERE ) 24 h R A5 33k 59% A2 45,20 mg- L' /N BERE
P2 30 ] AL 5K 28. 5% ZE AT, VA A2 4 07 N
BT A T Sl A 1 2 ok 98 4 B A A A L EL N BE
WA AR T & S /NBER I 2 4 0, i TR
A AR DA It T I )N B B R 4 R 4
{18 At B 43t A 9 [) 400 0 2 e 82 200 P ) 4 o SCiR
[ 14-16 ] 3 W 36 30T AFF 5% 25 1 19 1C.5, 1 FH Jieb 928 40
AL LA ) R 40 B % A% T EMIT, ik FH 22 4 5 X
SGC7901 4wy IC,, )5 2292 55, I N HPLC % 25 2%
13 165 mg-L™" 72 4 5 i & /N BERK16. 3 mg-L~" [
i 16. 3 mg- L~ /NEERR MO L5256
3.3 FE4 Ty BUNBEGRXT SGCTI01 4l At i %% fig I 1Y
S FERIR 24 hJ5 23 A 440 M RDR 9 B 0B R
i 4 /)N 22 T A RS T /N BE GO 24 26 RN AE 4
J5 20 L s 2 40 M B 11 B R i 1l A 1 O 22 (T
2), HEAANE,16.3 mg- L /NEERLAL AT
SR TR, 165 mg- L~ 72 42 7 4L (410 i SRR
FEAR (P <0.01) o Hr 72 4 05 5 /N BERk 41 1 i 7
RIS, W3R 2, KR Z 4 AL H/NEEL Y
Al L A SGCT7901 40 i B iy, HoAE 2 4
J5 Rk A B FH Y AT AR N /NBER
3.4 LUy RONEERR AT SGCT901 4t il f= 28 fig 71 1Y
M 5 4L, A 4e T 165 mg- L7 K /N B
16.3 mg-L "% & SGC7901 4 24 h J5 , 28 41 iy
Y0y g a2, 4t AR 22 6 ) W E IR (P < 0.01),

W HSHA KD P<0.05,2P<0.01(F4H),

A B ' ] (C)
A 25 4B, NG 16.3 mg- L™ 415 C. 24 )7 165 mg- L~ 41 (&
3,4 06) ;1. BRI ;2. RRJE 24 h
B2 A&7 RANEEREIT SGC7901 48 B % = 59 52 0 ( 2] B Wi sE , x
100)

Fig.2 Effect of Zuojinfang and berberine on migration of SGC7901

cell(inverted microscope, x 100)

K2 E£FARMEHEI SGC7901 M TERENHWEM (& =5,
n=5)
Table 2 Effect of Zuojinfang and berberine on migration of

SGC7901 cell(x +s,n=5)

1 )ﬁ%ﬂ%rﬁl‘ 0 hyRH 24 BT 24 hiTBXK
/mg-L"~ /nm /nm /%

ZEH - 319.96.2  128.4+10.1 61.8+2.3

IINBE B 16.3 320.3£13.1  261.5+7.3"  20.1x0.9

Ji4Jr 165 331.7+9.5  268.8+12.2" 19.7x1.5

T 52 AL P <0.01(£ 3 ).

165 mg- L™ /24 7 5 16.3 mg- L™ /NEEG AL 1L
BREME T W22 R 2RI S8 — 3,
XA RE 2 B A2 4 J7 R /N BE B S RT3
SGC7901 # MR 28he )1, HAEA & h ki F %
YERI AT RE /N B, LR 3,38 3,
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B3 L&A RMEFI SGC7901 A EZEHHWEZM
(transwell, x 100)

Fig. 3 Effect of Zuojinfang and berberine on invasion ability of

SGC7901 cell( transwell, x 100)

x3 E€FRMNEFEI SGCT01 HEEERENBWEI (v £,
n=5)
Table 3 Effect of Zuojinfang and berberine on invasion ability of

SGC7901 cell(k =5,n=5)

15 IEE%&J&: 25 JIE 240 i 24 h ZZR I H =
/mg-L /A /%
2 0 456.8 +11.4 -
INBET 16.3 123.2 +3.6" 73.5+0.8
AT 165 121.7 +4.5" 73.1+0.5

3.5 247 FUNEERA SGCT901 41 E-cadherin,
N-cadherin FE H R AW W 5% A4 H &,
165 mg-L ™" £ 4 )72 5 16.3 mg- L~ /NBEGH 4 24 RE
Wi B B AR S Y E-cadherin, B W [ 1% 5] 57 A
#E Y N-cadherin(P <0.05,P <0.01), 165 mg-L~'
Zide 77 5 16.3 mg - L7Y /N BE G 4 P04 ) E-
cadherin, N-cadherin [ R A KB HITFH 2R, W
Fe 475 Ko/ BET B HE W 0 4 ) SGCT901 41 i 1Y
EMT, H7E /6 4 5 & 4% 32 2 AE FH 09 vl 6E /D BE e
WE4,% 4,

Ecadherin s M A ;.

S-actil S S —— 45 kDa

140 kDa

PO cm— — —

B-actin

T S—— S /5 D2

A B C

B4 A& HFFNEERIER SGC7901 44 i 24 h 5 E-cadherin,
N-cadherinZE 5 % A B ik
Fig.4 Electrophoresis of Zuojinfang and berberine on expressions

of E-cadherin and N-cadherin of SGC7901 cell

4 itig
AR IR — N E R, R
P 300 9 0 EE R AR 2 — R Y AT B IR T T
. 66 -

x4 LE&HRMEHFEIT SGC7901 48 ffl E-cadherin, N-cadherin &
BREMHM (v £5,n=3)
Table 4  Effect of Zuojinfang and berberine on expressions of

E-cadherin and N-cadherin of SGC7901 cell(x +s5,n=3)

SO TR E-cadherin N-cadherin
245
/mg-If] /B-actin /B-actin
ZF 0 0.57 £0. 09 1.18 £0.17
7N BEE 16.3 0.97 0. 11% 0.76 £0. 14%
L) 165 1.15 £0.26% 0.81 +0.32"

AT A — ROME RS 4 e 240 it & A EMT B, 240 i []
e H AL, A0 S, OF T LSRR AR AT RS
(RZEFPUIITRE S o HAMH EMT 5% A4, 0 I 1=
e 55 5 R A o R B S, TR b B AN M A Ak i i R
S 200 P 2R A5 1) 32 B i, £ 45 N-cadherin, 3% JE 8 A
Vimentin 27 b 4h , EMT 33 F2 1 5% 5% [ 7 Snaill
2B sh, B0l DL 4% E-cadherin, N-cadherin #% 5% | &
% E-cadherin, N-cadherin 33k 8 m'"™ . &4 x4
XF T AL 2R G H A BRIz 0 2 B D i R B
Iz o Fod U7 A PEAWTE IR AR A KR T O
G AR KA R Wl 2 AL IL | bk 5% K 1 e A AT
KRB H" . BRI O A X TF 24 O 1 T 1
A 38 i 9g 75 T A BIF 5 41 38, AR TR ZH i 1 — £ 8
WEFE IR e B Ae 4 5 A WY S e b 98 24 3, o N s 4
U035 A T A A A /N BERRCAT R 24 0, T R AR
T S 4 R S HEHL B R O (B e e O ut
e R (I 5T ik, B SO R, 78 4 07 A
IIMZ, T AL /N BERR RN BER L 24 AR B 0%
B LB YT SR 4 A R 4 B U S . 3
rhINBEBR | 5% 2% B R L T N R Ay AN S A
R R/NBE R A e 7 FE RNy . EGE , ) B
B BE 8 2o 40 ) MMP )1 B16F-10 8 2% 983 41 Jfd 1) 4=
BHITBAES L M, /INBEBR A AT 4
{228, X IE 3 7 40 M JC 2 0k 1 200 A RS & B
JINBE G AT 0 ) S 2000 40 M EMT S5 4677 ) BLA
/N SER AT 0 S R AS49 Al fE A EMT U
BEGRAE SR 2 4 O di 500 O A R B B AR Y 24
ORI R ABIE ST, ARSI 25 R, A&7
AN BEGE R AE T LA ) 5 0 A i AR K IR BT
L EMT 74 05 Ko/ BERSAE T B i 40 i 5, E-
cadherin K3 i, N-cadherin 45 4 & 5 T, IIE 2L
T2 7 BN BEGRAE N ] 8 A0 M EMT Jr T Y 52
Wi o 7 4 D7 At i A R N BE R VR R
b L3t A AR AR T H A R 221 K EMT 7]
AE 32 202 /N BERR A 1 o
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