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Effect of Guben Jiedu Prescription-medicated Serum on Epithelial-mesenchymal
Transition of Lung Cancer A549 Cells: Based on PI3K/Akt Signaling Pathway
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[Abstract] Objective: To observe the effect of Guben Jiedu prescription (GBJ) on the epithelial-
mesenchymal transition (EMT) of lung cancer A549 cells and to explore the mechanism based on
phosphoinositide 3-kinase (PI3K)/protein kinase B (Akt) signaling pathway. Method: The GBJ-medicated
serum was prepared. Cell viability was detected by methyl thiazolyl tetrazolium (MTT) assay to screen the

optimal doses of GBJ-medicated serum for further experiment. A549 cells were classified into normal serum
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group, low-, medium-, and high-dose GBJ-medicated serum groups (2.5%, 5%, and 10% GBJ-medicated
serum) , PI3K/Akt pathway activator SC79 group, and high-dose GBJ-medicated serum + SC79 group. Cell
migration ability was measured by wound-healing assay. The protein expression of E-cadherin, N-cadherin,
vimentin, Akt, phosphorylated Akt (p-Akt) , glycogen synthase kinase-38 (GSK-38) , and phosphorylated
GSK-38 (p-GSK-38) was detected by Western blotting, and the mRNA expression of N-cadherin and vimentin
by Real-time PCR. Result: Compared with the normal serum, GBJ-medicated serum (2.5%, 5%, 10%, 20%,
40%) decreased the viability of A549 cells (P<0.05) , and 10%, 5%, 2.5% GBJ-medicated serum was
respectively selected for the follow-up experiment. The migration ability of cells in the high-, medium-, and low-
dose GBJ-medicated serum groups was lower than that in the normal serum group. The expression of N-cadherin
mRNA and Vimentin mRNA in A549 cells in the three GBJ-medicated serum groups was significantly lower than
that in the normal serum group (P<0.01). The protein expression of E-cadherin was higher in the high- and
medium-dose GBJ-medicated serum groups than in the normal serum group (P<0.01). The three GBJ-medicated
serum groups showed lower protein expression of N-cadherin, vimentin, p-Akt, and p-GSK-38 (P<0.01) and
lower expression of p-Akt/Akt, p-GSK-38/GSK-38 (P<0.05, P<0.01) than normal serum group. Compared with
the SC79 group, the high-dose GBJ-medicated serum group demonstrated high protein expression of E-cadherin
(P<0.01) and low expression of N-cadherin, vimentin, p-Akt, p-GSK-38, and p-Akt/Akt, p-GSK-38/GSK-38
(P<0.01). Compared with the high-dose GBJ-medicated serum group, high-dose GBJ-medicated serum + SC79
group showed low protein expression of E-cadherin (P<0.01) and high protein expression of N-cadherin,
vimentin, p-Akt, p-GSK-38, p-Akt/Akt, and p-GSK-38/GSK-38 (P<0.01). Conclusion: GBJ can inhibit the
migration and EMT of lung cancer A549 cells by regulating the PI3K/Akt signaling pathway.

[Keywords] 1lung cancer; Guben Jiedu prescription; phosphatidylinositol 3-kinase (PI3K)/protein kinase B
(Akt) signaling pathway; A549 cells; epithelial-mesenchymal transition (EMT)
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MLY% , 56 °C 7K ¥ K 3G 30 min, {33 £L 0E i B i 0
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A 5% 24 48 h PEEUEER (1, N R AR E L
VKL FE IS, 5% MR A= W5 P 2 h, A —$T(1:1 000)
4 °CHH 1t 7% , TBST P P& 3K, &K 5 min, il A
Pr(1:5000), % AR IRMEH 2 h, TBST 0Pk 31K, &
K5 min, W5, BE R R G4 4 Skl IR BEEAE
Image J R MF AT AL B, 3158 H A9 8 P A XS 3Rk 5 .
2.6 Real-time PCR#: Il mRNA ik A HA
T A fig 35 7 41, 43 I 10% 1E & I 775 A A4S fig
FT I (2.5%.5%.10%) , UL HE 41 il , PBS 72
S8 e, 2 IR RNA, Nanodrop K RNA ¥ [ 0 410
B WS4 42 °C (15 min, 95 °C .3 min; 414
242095 °C 3 min, 1 MG ;95 °CAE 1 5 5,60 °CiE
KAEAH 15 5,40 DI . THKEINEZ A, U
GAPDH h N Z, LLAH X & it 246 115 mRNA 4
XKk ST L,
#1 33

Table 1 Primer sequence

EIE7) JFHI(57-3") KB /bp
N-cadherin | TCAGGCGTCTGTAGAGGCTT 94
T #if ATGCACATCCTTCGATAAGACTG
Vimentin L% AGTCCACTGAGTACCGGAGAC 98
i CATTTCACGCATCTGGCGTTC
GAPDH  }if AAGGTCATCCCAGAGCTGAA 85

Fif CTGCTTCACCACCTTCTTGA

.95.
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Sy HE B A i 75 05 5 24 103 X5 20 B A4 5 ) 3k 8 1]
AT Y M 10% 5% . 2.5% P47 5 2500 .
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E1 BEABREHFSTHMEX A549 MAT B HBI8 M (5% 5, <40)

Fig. 1 Effect of Guben Jiedu prescription medicated serum on migration of A549 cells (inverted microscope, x40)
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FEARIWEN S5 A4, BA #7574l
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(P<0.01) , [& A< fif 5 7 41 (&% 25 17 5% . 10%)
E-cadherin £ [ ik I & 55 (P<0.01) , 3 B [ 4% fig
BT I0H AS49 4B EMT. L& 3 & 2.

3.4 [E AR O & 25 005 X AS49 4 il EMT
mRNA FILM W 525 (A R, BA 4
A549 il }fi N-cadherin mRNA 3 ik I % F% % (P<
0.01) , [ A fiff 2 J5 41 (3% 25 1l 5% . 10% ) Vimentin
mRNA &k B E R (P<0.01). W34,

3.5 A B O 25 00T X AS49 20 i p-Akt.
p-GSK-3B 8 HRIK MM 525 [ i, [ A i
B J7 41 p-Akt.p-GSK-38 7 [ £ 5 ¥ I F R ML (P<
0.01) , [f 75 fi# 7% 77 #H p-Akt/Akt. p-GSK-38/GSK-33
Fe ik BB B AR (P<0.05,P<0.01)., L35 &3,

. 96 .

2 BABEALSAMBIXNASOMBEFTENZME (x+£5,n=3)
Table 2 Effect of Guben Jiedu prescription medicated serum on

cell survival rate of A549 cells (x+s,n=3)

41 51 A H0/% FEE /%
sk 100£13
RN =y 2.5 91+9"

5 79+9"
10 77+16"
20 76+9"
40 7549"

5% HYL R Y P<0.05

TR (P<0.05) .

W,

*3 BEAMBEAESHMLEF
n=3)

FMEMTHAEBRENZI (i+s,

Table 3 Effect of Guben Jiedu prescription medicated serum on

EMT related proteins (x+s,n=3)

151 {AFL4>  E-cadherin  N-cadherin Vimentin

#/%  /GAPDH /GAPDH /GAPDH

sk 0.59+0.03 1.17+0.08 1.48+0.12
FAMRHEFH 2.5  0.68+0.05 0.65£0.04"  1.14£0.10"
5 0.77+0.04"  0.63+0.04"  0.86+0.07"
10 0.92+0.06"  0.35+0.02"  0.46+0.03"

A 52 4L A U P<0.01(F 4 [F)

3.6 SC79 Fl[E A i 55 )7 7 245 1L VG X A549 4 g
EMT M CE F R BRI 52 14 L SCT94 Lt
B, 1A fif 1 7 A (& 24 IV 10%) N-cadherin
Vimentin 5 [ % ik i 3 FEAR(P<0.01) , [& 4 fi# 2 77
2H (& 25 1fL 3% 10% ) E-cadherin 55 (4 % 35 W] & T &
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Vimentin “ - ——
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A B C D
B2 &4HAS49HMEMT HXE B REEX
Fig. 2 Electrophoresis of EMT related proteins in A549 cells

57 kDa

GAPDH 37 kDa

R4 BEXMBEHFESHMFTEMT X mRNA Rik
n=3)

IR (Fts,

Table 4 Effect of Guben Jiedu prescription medicated serum on

EMT related mRNA (x+s,n=3)

24 5 T %50/% N-cadherin Vimentin
ZH4 0.035+0.002 1.418+0.100
Eil N =i 2.5 0.031+0.001" 1.20140.015

5 0.027£0.002"  1.217+0.004"
10 0.024+0.001" 1.075+0.058"

(P<0.05,P<0.01) ;55 [E A i 5 Jr 41 (3% 25 178 10% )
b %, [ A fift 7 )5 +SC79 20 N-cadherin . Vimentin 25
M2k I 3 T+ 5 (P<0.01) , [ A fi# 2 J7 +SC79 41
E-cadherin 8 [ % ik B & AL (P<0.01) , W B im A
PI3K/AKt 38 B80S, D855 T [ AS g 3 05 X EMT
rAHAEH . ke K 4,

3.7 SC79 HlE A fif 35 J7 & 245 I35 X A549 4f g v
p-Akt.p-GSK-3B & H KA m S5 HH K

RS EAMBATSHMBEX p-Akt.p-GSK-3BEBKRIA

AR - — — 0 (D2

Akt ---- 60 kDa

P —
GSK-3p (N S D O siDa
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—t e b (o T
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Fig. 3 Electrophoresis of protein expressions of p-Akt,

p-GSK-3B in A549 cells
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Fig. 4 Electrophoresis of EMT related proteins in A549 cells

SC79 41 b4, [ A fift 2 J7 4 p-Akt.p-GSK-3B8 £ [
2235 B W &I (P<0.05, P<0.01) , [& 7 fif 5 )5 241
p-Akt/Akt, p-GSK-38/GSK-38 % ik i & & ik (P<
0.01) ; 5 [E A< fff 35 J7 4 L%, [ A fift 28 77 +SC79 41

Y80 (x+s,n=3)

Table 5 Effect of Guben Jiedu prescription medicated serum on protein expressions of p-Akt.p-GSK-38 (x+s,n=3)

13 HFL Akt p-Akt GSK-38 p-GSK-33 p-Akt p-GSK-33
IIE% /GAPDH /GAPDH /GAPDH /GAPDH Akt /GSK-3B
4 1.14+0.01 1.62+0.06 1.1340.13 1.43+0.22 1.42+0.04 1.26+0.06
[ A fife 2 5 A 2.5 1.05+0.04 1.35+0.08” 0.89+0.14 0.94+0.16> 1.28+0.04" 1.06+0.03"
5 1.10+0.01 1.29+0.08” 1.2140.12 0.67+0.13 1.18+0.08” 0.55+0.07
10 1.08+0.02 1.18+0.05% 1.45+0.13 0.61+0.14> 1.09+0.04% 0.42+0.08%
5% HAL R Y P<0.05,2P<0.01
F6 SCTIXMEMTHXEZEAREMNFIM (X+s,n=3)
Table 6 Effect of SC79 on EMT related proteins (x+s,n=3)
20 51 7l i E-cadherin/GAPDH N-cadherin/GAPDH Vimentin/GAPDH
25 H4l 0.40+0.01 0.30+0.01 0.77+0.02
SC79 41 10 pmol- L™ 0.15+0.01 0.34+0.01 0.90+0.02
i A fif 5 4l 10% 0.43+0.01'> 0.22+0.01>% 0.58+0.01>%
[ A% fift 7 7 +SC79 41 10%+10 wmol-L"! 0.25+0.01" 0.33+0.01 0.83+0.01"

T 5% U A VP<0.05,2P<0.01; 5 SCT9 20 [L#5 ¥ P<0.01 ;5 [& A< i 7 J5 20 M % ¥ P<0.01(3£ 7 [)

.97.
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p-Akt.p-GSK-38 & H # ik I & J+ = (P<0.01) , [# 4
fif 7 )7 +SC79 4 p-Akt/Akt. p-GSK-3B/GSK-3B % ik

£7 SC79%f p-Akt.p-GSK-38FE B KIEWFN (x+s5,n=3)

& THE (P<0.01) , #8271 PISK/Akt i B 2 [ A fi 7%
FHl AS49 40 B EMT mOfE &2, WHR 7.8 S,

Table 7 Effect of SC79 on expression of p-Akt, p-GSK-3p proteins (x+s,n=3)

_ o Akt p-Akt GSK-3B p-GSK-3B p-Akt p-GSK-3B
- o /GAPDH /GAPDH /GAPDH /GAPDH Akt /GSK-38
=HEA 0.76+0.06 0.71+0.06 0.83+0.05 0.54+0.03 0.94+0.02 0.66+0.04
SC79H 10 pmol-L"  0.84+0.04  0.93+0.01 0.77+0.05 0.94+0.03 1.11£0.04" 1.22+0.08"
RN | 10% 0.86+0.01  0.67£0.01"¥ 0.99+0.06 0.18+0.01>¥ 0.77£0.09>%  0.18+0.01>'¥
[ A fi# 35 )7 +SCT9 4 10%+10 wmol-L"  0.90+£0.01  0.81£0.01" 1.000.06 0.56+0.02" 0.89+0.01" 0.56+0.03"
s Ty . y .
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