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[Abstract] Objective: To observe the effects of Wumeiwan-medicated serum on the proliferation,
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invasion, migration, and apoptosis of human pancreatic cancer SW1990 cells and explore the underlying
mechanism. Method: The Wumeiwan-medicated serum was prepared and the pancreatic cancer SW1990 cell
line was cultured in vitro. The optimal time of Wumeiwan-medicated serum was selected for subsequent
experiments by cell counting kit-8 (CCK-8). SW1990 cells were divided into a control group and low- (2%) ,
medium- (4%) , and high-dose (8% ) Wumeiwan-medicated serum groups. The colony-forming, migration, and
invasion abilities were detected by clonogenic assay, wound healing assay, and transwell migration assay. Flow
cytometry was used to detect the effect of Wumeiwan-medicated serum on the apoptosis of pancreatic cancer
SW1900 cells. Western blot was used to detect the expression levels of apoptosis-related proteins, such as B-cell
lymphoma-2 (Bcl-2) , Bcel-2-associated X protein (Bax), cytochrome C (Cyt C), cleaved cysteinyl aspartate-
specific protease-3 (cleaved Caspase-3), cleaved cysteinyl aspartate-specific protease-9 (cleaved Caspase-9) ,
as well as phosphatidylinositol 3-kinase (PI3K) , phosphorylated PI3K (p-PI3K) , protein kinase B (Akt), and
phosphorylated Akt (p-Akt) in PI3K/Akt pathway in SW1990 cells. Result: Compared with blank group,
Wumeiwan groups showed decreased absorbance (4) 72 h after drug intervention (P<0.01). Compared with the
low-dose group, the medium- and high-dose groups showed decreased 4 (P<0.01). Compared with the medium-
dose group, the high-dose group showed decreased 4 (P<0.01). It indicates that Wumeiwan can inhibit SW1990
cell proliferation in a dose-dependent manner after 72 h, and the optimal action time is 72 h. Compared with the
blank group, the Wumeiwan groups showed weakened invasion of SW1990 cells (P<0.01) , reduced colony-
forming and migration abilities (P<0.05, P<0.01) in a dose-dependent manner, and increased total apoptosis
rates (P<0.01). The inducing effect of Wumeiwan on apoptosis increased with the increase in dosage. Compared
with the blank group, the Wumeiwan groups showed decreased protein expression of Bel-2 (P<0.01), increased
protein expression of cleaved Caspase-3, cleaved Caspase-9, Cyt C, and Bax (P<0.05, P<0.01) in a certain
dose-effect relationship, reduced protein expression of p-PI3K and p-Akt (P<0.05, P<0.01) with the increase in
dosage, and declining p-PI3K/PI3K and p-Akt/Akt (P<0.05, P<0.01) with the increase in dosage. Conclusion;
Wumeiwan-medicated serum can significantly inhibit the malignant biological behaviors of pancreatic cancer
SW 1990 cells and induce apoptosis. The mechanism may be related to the inhibition of the PI3K/Akt signaling
pathway and down-regulation of protein phosphorylation level in the PI3K/Akt signaling pathway.

[Keywords] Wumeiwan-medicated serum; pancreatic cancer; proliferation; invasion; metastasis;
phosphatidylinositol 3-kinase (PI3K )/protein kinase B (Akt) signaling pathway
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R1 BiEAESZHMBEX SW1990 40 AL (i+s,n=11)

Table 1 Effect of Wumeiwan drug-containing serum on proliferation of SW1990 cells (x+s,n=11)

24h 48 h 72h
i ARG B0/ %
A A% /% A T 3%/% A R /%
25 H 4L 0.66+0.18 - 0.94+0.41 - 1.24+0.65 -
Ly Mg ALK 2 0.63+0.36 7.13+5.17 0.86+0.28" 9.73+3.70 1.10+0.46% 12.57+4.56
L AL A 4 0.60+0.20 11.5346.31 0.80+0.40% 17.87+6.04 0.96+0.39> 25.53+8.75
Ly AL A 8 0.54+0.34" 23.93+6.96 0.70£0.29%3+% 29.50+6.01 0.84+0.37>39 36.43+6.35

T 52 4LV P<0.05,2 P<0.01; 5 S ALK 4L L8 Y P<0.01; 5 2t fL b 4 He A P<0.01( 36 2-3 3 1))

R (P<0.01), 5 ML P A O, St dLs MRV TE RE Ty B Wk s . DL 2 A 2.

Y7 2250 W /b (P<0.01) , Ui B B % 1 A L7 it

B BN, 20 1R 22 HE 1 B s 5 . DL 1 FER 2,
E2 LiEHESZEMmiEX SW1990 A R B m (4

E)

Fig. 2 Effect of Wumeiwan drug-containing serum on clone

Eliﬂ B-D. SAFILAG . o 4 (P 2-F 6 [l )
1 '%ﬁﬂﬁﬂim x SW1990 4 ffl 2 2% B 1 B9 & M (25
£ %200)
Fig. 1 Effect of Wumeiwan drug-containing serum on invasion of

SW1990 cell (crystal violet, x 200)

D

formation of SW1990 cell ( crystal violet)
Ie S B S s 4 g T 1k B

33 j*ﬁnafﬁm“ﬁﬂ‘smwo’maﬁiﬁﬁmb 3.4 LA 2 I T X SW 1990 41 i 5 fiE 1
I SO UG ARl o ek L LT F B
T % e 34 B B 9k 2 (P<0.05, P<0.01) , 5 5 Mg ALk 4H I /N (P<0.05, P<0.01) , 5 13 M5 ALK 20 L%, 2 H L
PR, AL o L TP MR D (P< o g o R B 5 100/ (P<0.01) , 5 1 i L P 4L 1
0.01), 5 St h Al Ho e, S Mg L AL SE BETE WUB0 e, o Mg AL 126 41 PR B 8 06/ (P<0.01) L B B %5 1
W (P<0.01) , Uk B B & 1 A hL 5 2 i 165, 24 Mg U G, AT RS BE s . WL 3 R 2,
F2 BiEARGMBFINSWINOAMEE CTEFEEIHENNEIN (vs,n=3)

Table 2 Effect of Wumeiwan drug-containing serum on invasion, clone formation and migration of SW1990 cells (x+s,n=3)

4 51 RN % RBAEEA RER1% SREE B BEENER%  RURIEEE/mm R EA /%

2 H4l 94.00+3.61 - 142.0049.17 - 0.43+0.21 -

Oy g AL 2R 2 84.33+3.51% 89.71+1.18 126.33+3.06" 63.67+1.53 0.38+0.09" 41.11£2.89
Ly e 4l 4 72.00+3.46% 76.60£2.55  102.67+7.57>% 51.33+3.79 0.31+0.10>% 33.28+1.93
Ly g e 4l 8 53.67+2.68%3Y 57.10+1.13 69.33+4.5123 35.00+2.00 0.17+0.24>3% 19.37+2.52

3.5 I HEAL A 2 0T X SW 1990 41 M U T 1 5 i ft ﬁﬂt%'ﬁz%ﬂ%‘(ko 01) ;5 S ILIR4H He 4%,
525 P2 R AR B 72 h, S LK P L A AN AL R BT R B E TR (P<0.01); 515
. 38 .
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72h----
A B C D

B3 LighazimiExt SW1990 40 kT 7% s B9 2 am (8 & W48, x100)

Fig.3 Effect of Wumeiwan drug-containing serum on migration of SW1990 cell (inverted microscope, x 100)

AL AL e, SIS A B TR FH T & (P<
0.01) , Ut B B 25 1 Mg L 00 2 385 hm , L% = 40 i O 1
MVE B e . Wk 3.

R3 EBHARAMBEITSWI990AAMBTRWEN (X+s,n=3)

Table 3 Effect of Wumeiwan drug-containing serum on apoptosis

rate of SW1990 cells (x+s,n=3) %
[N s [ o
215 ﬁ’/ﬂ/ BT AR TR TR
0
75 H 4l 2.51£1.31  3.09+0.65 5.60+1.01
LR 2 4.05+1.92  7.29+1.25% 11.34+2.04%
LfgdLhdE 4 9.76+2.07** 7.14+0.90” 16.90+1.73%%

LiILEH 8 13.39+0.41%% 12.89+0.60%3% 26.27+0.73%>%

3.6 M AL 2 00T RF SW 1990 41 i XTI T AH 56
FARBNEN kb SWI1990 41l 72 h, 525
A A, S LS b R A E T 4 Bel-2 &
Ik FEAR(P<0.01) , 5 S ALAR A 8, St AL
g5 2H Bel-2 4R 11 22 35 B K (P<0.05, P<0.01), 5
L Mg AU v 4 L AL, B g L 21 Bel-2 4R 3R A FE IR
(P<0.01); 525 HZH O, S ALAR b s A 0 o
K H cleaved Caspase-3 . cleaved Caspase-9, Cyt C.
Bax # ik ¥ 7t & (P<0.05, P<0.01) , 5 24 M JUAR 4 L

x4 SEAGHMBENFATHXEABENREENHM (F+s,n=3)

B, 5 M AL . & 4l cleaved Caspase-3 . cleaved
Caspase-9.Cyt C .Bax £ A ¥ T & (P<0.01), 5 i
AL LB, 4 AL 5 4 cleaved Caspase-3, cleaved
Caspase-9, Cyt C, Bax % ik ¥ i 2 F+ 5 (P<0.01) , Vi
B 2 A LA I 72 hSW 1990 41 410 4 1 4R 5C 2 11 &
TR v BE MRS 1 3k U, T R O TR DG B RIS Bk
FEMR P 3 . LI 4 Fn gk 4

Bcl-2 26 kDa

21 kDa
Cyto-C 15 kDa
cleaved Caspase-3

17 kDa

cleaved Caspase-9 35kDa

GAPDH 37 kDa

A B C D
B4 SHEASZEMFBLESWI0MM 72 nATHEZTHEK
Fig. 4 Electrophoresis of apoptosis related proteins in SW1990

cells treated with Wumeiwan drug-containing serum for 72 h

Table 4 Effect of Wumeiwan drug-containing serum on relative expression of apoptosis related proteins (x+s,n=3)

w3 L Bax Bcl-2 cleaved Caspase-9 cleaved Caspase-3 CytC
IIE% /GAPDH /GAPDH /GAPDH /GAPDH /GAPDH
2 HH 0.34+0.38 0.78+0.50 0.05+0.01 0.06+0.14 0.22+0.60
Ly LAkl 2 0.45+0.16> 0.60+0.16> 0.10+0.01" 0.13+0.27% 0.36+0.41?
Ly al 4 0.60+0.07>" 0.51+0.35%% 0.17+0.15>* 0.23+0.11>" 0.53+0.38>%
Ly L 4l 8 0.70£0.33%* 0.342£0.152+9 0.36+0.27>*% 0.36+0.11>4% 0.75+0.50>*

525 (4L IRV P<0.05,2P<0.01 5 5 3 M ALIR 2H L 85 > P<0.05, P<0.01; 5 4 L b 21 [ 4 ¥ P<0.01(F= 5 1R])

3.7 MEALE 2 T XT SW 1990 44 il PI3K/Akt 5
SHEBEMHLEARENER SEHHLK,&E
24 1ML 41 p-PI3K 2R H R B R R (P<0.01) , 5 B4

JUIRZ L85, St duh L 41 p-PI3K 2 [ R A 1%

il (P<0.05,P<0.01), 5 S AL 41 L3, S IL &

20 p-PI3K & [1 £ 5 IR (P<0.01) ; 525 U4 &k,
. 39 .
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B AL 4L p-Akt 2R (R IR W R K (P<
0.05,P<0.01), 5 S M ALARAL 8, S Mg L b e 4
p-Akt# [ R BB B EFEIR(P<0.01), 5 5 durb 2
b8, Mg AL 2 p-Akt B 112 s 3 AR (P<
0.01); 5= H4H i, S Mg ALK b | & 20 p-PI3KY
PI3K . 3% W& A% (P<0.05, P<0.01) , 5 2 #§ JLAK 41 1k
B, ML 41 p-PI3K/PI3K 2 W 3 &A% (P<

0.05, P<0.01) , 5 & #fg Ju o 20 Hb B¢, & Mg AL 4
p-PI3K/PI3K i 3& [ ik (P<0.01) ; 525 (1 41 b 4%,
p-Akt/Akt ¥4 i & &K (P<0.01) , 5 2 i ALK 4 b
B, ML 2 p-Akt/Akt 1 35 AR (P<0.01) ,
5 oMy durh AL LA, M L R A p-Akt/Akt i3 FEAIT
(P<0.01) . & W] 55 Mg L w52 v B8 4R 6 M T A
p-PI3K .p-Akt KV WL 5FIE 5.

£S5 BigHSHMEX SWI1990 41 PI3K/AktE KB X B ARIEMFI (v+s,n=3)
Table 5 Effect of Wumeiwan drug-containing serum on expression of PI3K / Akt pathway related proteins in SW1990 cells (x+s,n=3)

4153 KR #/% PI3K/GAPDH  p-PI3K/GAPDH  Akt/GAPDH  p-Akt/GAPDH p-PI3K/PI3K p-Akt/Akt
25 141 0.67+0.38 0.55+0.46 0.72£0.13 0.48+0.28 0.83%0.11 0.67+0.47
L H AR 2H 2 0.67£0.51 0.43+0.39” 0.73£0.71 0.41£0.24" 0.65+0.25" 0.57+0.28”
Ly g AL 41 4 0.66+0.76 0.36£0.30%% 0.72£0.46 0.26+0.45%% 0.55£0.11> 0.36+0.43%%
1 Mg L 241 8 0.63+0.47 0.18+0.39%*> 0.72+0.26 0.1120.18%% 0.29+0.94%+ 0.15£0.21%

p-Akt 60 kDa

60 kDa

84 kDa

p-PI3K

PI3K 85 kDa

GAPDH 37 kDa

A B C D
BE5 Digh &% miEat IR SW1990 41 A 72h /5 PI3K/AKt i B 48 5%
EBHBk
Fig. 5 Electrophoresis of PI3K/Akt pathway related proteins in

SW1990 cells treated with Wumeiwan drug-containing serum for

72 hours
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i i g e B AR R W) R R RS B R AR
R A S I o 3 7 SO -2 S R N 2
LT SR BLR Y 2 HLE A R IR YT R
WA T RE B LA IR YT RO . AR R
CCK-8 V£ B Uk 1 15 #g AL 55 24 1 35 T 15 JR 98 41 i 1%
B 30 AR, 45 R 3R BB IR R SW 1900 41 ifg 28 1
M AL B 25 1003 T 100 72 h, AT 2 v AR A 9 i ek g
S B 0 3% ), 0 S S5 A R HL 72 hAR Ry SE I Y AR
7E o 4 v R S L A0 i R IR S 89 | Transwell S5 45
R, 52 HAH B, BEE DM L E 2 i i R R Y
i, 2 M A TR (R 2R R B WAL O R
JE TR 0] B AR B 78 5 M AL 24 IV R ] AR
SR P 410 ) R R A A LR AR R AT R

20 O T, A B PR A A R Y PR SE T, O A
PRl 32 381 Bt 0 R 0 A 5 3 R IR, DT i 2R Y — R )
Aoe2 DIV -3 A VAR B e o S A A/ S P/
[N o N B o o R (ML S o T NS S
Bel-2 52 J i 1k /] 75 4% R AR A1 I Y 38 a7 1 SE R,
Bel-2 ZRAL &2 M T B Kbt ro | ok,
Bax J& THH T-HE 1 ,Bel-2 M N RBET-EH, &
Ak T A1, AR T ARG 2 W2 S
NPT, [ Z IRER Y, Bel-2 ) G5 45 #1472
X (TM) , A K Bel-2 i 5 7F 26 R A S B 1 BHL 1k
Cyt C ML A v B il AN B 1F Caspase-3 A9 3% AT
KAAEPUIR T AE ™00 Bax 25 P AT AR F 28 R 1A R i
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4 Jf A5 5 38 2 A0 M S T B S S
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