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Inhibitory effect of Schisandrin B on proliferation of pancreatic
cancer Pan02 cells and its mechanism
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ABSTRACT Objective: To discuss the inhibitory effect of Schisandrin B on the proliferation of pancreatic
cancer Pan02 cells, and to clarify the mechanism. Methods: CCK-8 method was used to detect the
proliferation rates of the Pan02 cells after treated with different concentrations (0, 0.78, 1.56, 3.12,
6.25, 12.50, and 25. 00 mg-L~" ) of Schisandrin B to select the optimal concentration and treatment time
of Schisandrin B. The mouse pancreatic cancer Pan02 cells were divided into control group (0 mg-L™"
Schisandrin B), 2.5 mg+L~" Schisandrin B group, 5.0 mg+L~" Schisandrin B group, and 10.0 mg-L™"
Schisandrin B group. The morpholoy of Pan02 cells invarious groups was observed with light microscope;
5-ethynyl-2'-deoxyuridine (EdU) staining assay was used to detect the positive expression rates of the
Pan02 cells in various groups; flow cytometry was used to detect the percentages of the Pan02 cells at
different cell cycles and the apoptotic rates of the cells in various groups; Western blotting method was
used to detect the expression levels of cell cycle and apoptosis-related proteins in the cells in various
groups. Results: The CCK-8 method results showed that after treated with Schisandrin B for 48 and 72 h,
compared with 0 mg+L~" Schisandrin B, the proliferation rates of the Pan02 cells after treated with
different concentrations of Schisandrin B were decreased (P<C0.01), especially at 72 h. 0.25, 5.0, and
10.0 mg+L~" Schisandrin B were selected to treat the Pan02 cells, and 72 h was the treatment time. In
control group, the Pan02 cells had a spindle shape, with good condition, and grew closely adhered to the
wall with normal organelles and cytoplasm, in 2.5 and 5. 0 mg+L~" Schisandrin B groups, the cell volume
was decreased, the intercellular adhesion was disappeared, and the cell membrane was intact but more
permeable; the cytoplasm shrank and vacuolar structures appeared inside the cells, with some fragmented
and floating on the surface of the solution; in 10. 0 mg+L~" Schisandrin B group, the Pan02 cells exhibited
notable apoptotic bodies, indicating an apoptotic state. The EdU staining results showed that compared
with control group, the rates of EdU positive cells in 2.5, 5.0, and 10.0 mg+-L~" Schisandrin B groups
were significantly decreased (P<C0.01). The flow cytometry results showed that compared with control
group, the percentages of the cells at S phase in 2.5, 5.0, and 10.0 mg-L~"' Schisandrin B groups were
significantly increased (P<C0.01) , while the percentages of the cells at G,/M phase were significantly
decreased (P<C0.01), and the percentages of the cells at G,/G, phase in 5.0 amd 1. 0 mg+L~" Schisandrin
groups were decreased (P<C0.01) ; compared with control group, the apoptotic rates of the cells in 2.5,
5.0, and 10.0 mg+L~' Schisandrin B groups were significantly increased (P<C0.01). The Western
blotting results showed that compared with control group, the expression levels of p27, B-cell lymphoma 2
(Bcl-2) associated X protein (Bax), cleaved cysteine aspartic acid protease-3 (cleaved Caspase-3), and
cleaved poly adenosine diphosphate (ADP) ribose polymerase (cleaved PARP) proteins in the cells in
2.5 mg-L~" Schisandrin B group were significantly increased (P<C0.05 or P<C0.01) , the expression
levels of cyclin A2, cyclin E2, and Bcl-2 proteins in the cells in 5. 0 and 10. 0 mg+L~" Schisandrin B groups
were significantly decreased (P<C0.05 or P<C0.01), while the expression levels of p27, Bax, cleaved
Caspase-3, and cleaved PARP proteins in the cells in 5.0 and 10.0 mg-L~"' Schisandrin B groups were
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significantly increased (P<C0.01). Conclusion: Schisandrin B has an inhibitory effect on proliferation of

the pancreatic cancer Pan02 cells, and its mechanism may be related to the activation of the cysteine aspartic

acid protease-3 (Caspase-3) pathway to induce the apoptosis and activating p27 protein to induce the arrest

of cell cycle at S phase.
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lymphoma-2, Bcl-2) . Bel-2 M1 X% X £ H  (Bcl-2-
associated X protein, Bax) . & R K 4 & R &
H i 3 (cysteine aspartic acid protease-3, Caspase-3) .
RBEMIETT (adenosine diphosphate, ADP) #%H# %
&1 (poly ADP-ribose polymerase, PARP) . B-actin,
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g, dRERRiFR 72 hn, RGO W SR 45
ZH A0 Y A R B IR

1.6 EdU # & k4 ® & 48 Pan02 48 & ¥ EdU Fa ft
s PAPBUE K Pan02 40 0% 50 T 96 L1 i
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TEE R, 5% Mg =ik E M 1h, 4 CHE —
o (1:1000) 1%, TBST #HWVEM 3k, &Ik
5 min, XN T H (1: 1 500) =B HF 2 h,
TBSTHEW Ve 3, ECLAL #6004, e
BAREGIC R A EA KN . R Image T 43 H1 &
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2 & B

2.1 RAKRBEAEARTFCTENHRT Pan02 %m0 3
AR OR[FEWE T 2 FAEH Pan02 41 i 48 Al
72h)5, H50mg L 'HIRF R bR, HAbMKE Ak
F ZFEAEHIT Pan02 40 g 3 78 R S W] W RE AL (P<<
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Tab. 1 Proliferation rates of Pan02 cells after treated with
different concentrations of Schisandrin B detected by CCK-8
method (n=6, z%s, 9/ %)

Proliferation rate

(¢/h) 24 48 72

Group

Concentration of Schisandrin B (mg-L™")

0 52.040.5 77.8+£3.4 75.8+t1.4
0.78 52.040.6 77.6+1.1 67.243.3
1.56 50.9+1.3 76.6+2.3 58.34 1.4
3.12 51.1+£1.3 72.2+£0.8 47.34+2.6
6.25 51.84+£0.8 70.440.7° 44.8+1.3
12.50 52.1£1.0 66.940.9° 38.740.97
25.00 52.0£0.4 66.743.37 37.3+1.5

"P<C0.01 compared with 0 mg+.~" Schisandrin B group.

A B

LFEH (73.82%+0.01%). 5.0mg L' HIKF L
R4 (47.91%+0.28%) ZF10.0 mg-L " H KT
LFEY (44.74%+0.05%) Pan02 4 i *f EAU FH
PR R W] WA (P<<0.01). WL 2,

24 ZAXR @AM Pan02MmieH 5% St
MRZHLHE, 2.5, 5.0 10.0mg-L ' HkFZ E4H
Pan02 40 il S 1 41 ffL /5 43 R B | 7H s (P<<0.01),
G,/M 4t il /@ 43 B AL (P<<0.01); 5.0
10. 0 mg L™ HR F 2 EH Go/G, W 41 i & 5r F 1
WM (P<<0.01). WL 3FIEE2,

2.5 Z@Pan02#fb A% SXHEA (12.43% +
2.02%) H#, 2.5mg L W T RA (21.47% +
1.41%) . 5.0 mg-L " AR F L ERH (25.70% +
0.57%) F110.0mg-L ' HBRTZ K4 (30.37% =+
0.59%) PanO2 40 fa T3 B T+ (P<<0.01).
L4,

C D

A Control group; B: 2.5 mg+L ™" Schisandrin B group; C: 5.0 mg+L ™" Schisandrin B group; D: 10.0 mg+L ™' Schisandrin B group.
A1 Sb2EBHMENEE LU Pan0Z AHRIZERI( X 10)
Fig. 1 Morphology of Pan02 cells in various groups observed by light microscope (X 10)
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S4B S AR (P<<0. 058 P<<0.01), p27 & H %
KB BT A (P<<0.01), WIE S5,
2.7 HAPan02@mFRATHEEGRAKRTE 5§
YRR A, 2.5 mg- L7 R £ E 4l Pan02 41 i
1 Bax, %L i) Caspase-3 (cleaved Caspase-3) I
2 1) PARP (cleaved PARP) & [ £ ik K ¥ 1
Wy & FH e (P<<0.05 8 P<<0.01), Bel-2 8 [k
K2 5% L8t & L (P>0.05); 5.0 H
10.0 mg- L' HBE T 2 F 4 Pan02 41 g b Bel-2 2 1

F kKT B FEAR (P<<0.05 8 P<<0.01), Bax.
cleaved Caspase-3 fll cleaved PARP 7 [ # ik /K 1y
B Tk (P<<0.053 P<<0.01). WL 6.
3 it i

FRF LRI IR PR EU R R 2
taw, BAYUEARPN EER, X2
4 F B B B A B . AR A R BoR
FLWRF R AT LAWYt 3R AR B g At A TS v, 75 A
it ] 4077 L i A 240 B R T

2 JR) S0 BEL G 2 R DL A R R T s, IR |
WA AT 254 (P U8 | 90 bR s 1 R0 B 0 i
S5 B 0E R S 4l R 0T S T BH A Kk 45 P AR
FH M. Cyclin 28 BB 1F 1) 18 12 240 i J&) 303 40t 1k 3%
fiff (cyclin-dependent kinases, CDK), M i 75 41
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Fig. 2 Expression of EAU in Pan02 cells in various groups (Hoechst33342, X 10)
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Fig. 3 Percentages of Pan02 cells in various groups at different cell cycles detected by flow cytometry

K2 FHEANFMERB Pan02 4T H 4
Tab. 2 Percentages of Pan02 cells in various groups at

different cell cycles (=3, x%s, 9/ %)

Perceatage of Pan02 cells
Gy/G, G,/M
71.61+0.81 9.90£0.88

Group

S
Control 18.50£1.57

Schisandrin B(mg-1.~")

2.5 73.154+1.20 4.48+1.05 22.34+0.83"
5.0 62.13+0.79" 2.38+1.23" 35.49+0.91°
10.0 63.144+0.62" 1.55+1.83" 35.31+1.83

"P<C0.01 compared with control group.
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A 08 290 6 300 vh S R A G T AT R S0
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M (Cip/Kip) ZEj5E 2 CDK I M8 45 09 T E ML =2
Tz A A el A MR 0 AR RO S M
p21 Ml p27 8 H e FE M AR 7, F7E T 40
%W, "5 CDK & H 45 & JF 30 i B o v, Horp
p21 410 i/ 1 89 5 3& I ¥ S Cyclin E Al Cyclin A,
p27 & H 3 B9 B i IS ) O Cyelin E #1 Cyclin Do

[ BLVE 40 M S 2F A G0 DT AR ST A AR
m;ﬂ%%&%%Mmhfmm%wﬁ¢S%m
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Fig. 4 Apoptotic rates of Pan02 cells in various groups detected by flow cytometry
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in various groups detected by Western blotting method
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