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[(# ZE] HE: BT AWK T LR (SchB) X BRI Pan02 48 i i 7 A2 22 09 30 61 7 5, O i B
HAHEVEHMLS . F¥EE . BEIR M Pan02 4 il 2 AR E (0, 0.78. 1.56., 3.12, 6.25, 12.50
25.00mg-L ') SchBAb# 24, 48 M1 72 h)F, KM CCK-8ILA M 45 4 40 A7 15 K, 1 J5 L2525 SchB
FHZG e BE . JHE IR Pan02 40 14> % BRZH A1 2.5, 5.0 % 10. 0 mg-L ' SchB 4. 4 it %l I 52 56 46 I 4%
41 B R Pan02 48 i 018 @ & %, Transwell /)N 55 52 56 460 25 20 JB8 iR 968 Pan02 40 M 3 4% 1= 22 40 i 4
Western blotting 2% £ ] 4% 41 ¢ ¢ i PanO02 4} I ¥ 88 11 (Vimentin) A1 N 45 %6 45 1 (N-cadherin)
FIRIKOF o R AR Pan02 20 /N BRURZ T RS AR A, R A B Y 10 /N BB BIL 43 S ) BE AL AN
SchB4l, #45H; A 28d)G, MW/ TR, THERAR, RS 4 20007 1k I 4% 241
/N B9 20 40 Vimentin Fil N-cadherin 5 R A G 0L . G558 . CCK-81k, SX M4 A, ok &
SchB 41 i I 9 Pan02 40 L 7735 K FE (P<<0. 058, P<<0.01); ZHMRIJRSCE, ST, 2.5,
5.0110.0 mg-L ' SchB &1 i i 4 Pan02 4l g Kl JE M1 & R A (P<<0. 053k P<C0.01); Transwell/NE
Sy, SXTRAA A, 2.5, 5.0f110.0 mg 1" SchB £H B iR Pan02 41 i i 5% F {2 22 4 i o > (P<<
0.058¢ P<<0.01); Western blotting¥%, S5XfM4I#, 2.5, 5. 0f110.0mg-L ' SchB 41 [ I} 4 Pan02
i il 7 Vimentin il N-cadherin 25 4 2 A K FEAE (P<<0. 0585 P<C0.01) . S5XFHE41 g, SchB 41/ K
g P BRI B 3 ] R AR (P<<0.01) . Ryl gibsieta, SXTHRALILLEE, SchB 41/ UM 241 21
Vimentin Al N-cadherin 2 [ FHPE 35 KB ML (P<<0.01). &6 : SchB e % 1 il 5 Bf J& Pan02 48 iy
MRS . IR AR ZERE ), HAE IPLH] 5 FE K Vimentinh Fl N-cadherin £ 1 &5 X .
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ABSTRACT Objective: To discuss the inhibitory effect of schisandrin B (SchB) on the migration and
invasion of the pancreatic cancer Pan02 cells, and to clarify its mechanism. Methods: The pancreatic
cancer Pan02 cells were treated with different concentrations of SchB (0, 0.78, 1.56, 3.12, 6.25,
12.50, and 25.00 mg-L ') for 24, 48, and 72 h. CCK-8 method was used to detect the survival rates of
the cells in various groups, and the concentration of SchB for the subsequent experiments was confirmed.
The Pan02 cells were divided into control group, 2.5 mg+L ™' SchB group, 5.0 mg+L~"' SchB group, and
10.0 mg-L ! SchB group. Wound healing assay was used to detect the wound healing rates of the Pan02
cells in various groups; Transwell chamber assay was used to detect the numbers of migration and invasion
Pan02 cells in various groups; Western blotting method was used to detect the expression levels of
Vimentin and N-cadherin proteins in the Pan02 cells in various groups. The mouse models of subcutameous
transplanted tumor of pancreatic cancer cells were established. Ten successfully modeling mice were randomly
divided into control group and SchB group (n=5). After 28 d of treatment, the weights of tumor of the
mice were determined ; immunohistochemistry method was used to detect the expressions of Vimentin and
Results: The CCK-8 results showed

that compared with control group, the survival rates of the pancreatic cancer Pan02 cells in different

N-cadherin proteins in tumor tissue of the mice in various groups.

concentrations of SchB groups were decreased (P<C0.05 or P<C0.01). The wound healing results showed
that compared with control group, the wound healing rates of the cells in 2. 5, 5.0, and 10. 0 mg+L. "' SchB
groups were decreased (P<C0.05 or P<C0.01). The Transwell chamber results showed that compared with
control group, the numbers of migration and invasion Pan02 cells in 2.5, 5.0, and 10.0 mg+L * SchB
groups were decreased (P<C0.05 or P<C0.01). The Western blotting results showed that compared with
control group, the expression levels of Vimentin and N-cadherin proteins in the Pan02 cells in 2.5, 5.0,
and 10. 0 mg+1.~" SchB groups were decreased (P<C0. 05 or P<0.01). Compared with control group, the
tumor volume and weight of the mice in SchB group were significantly decreased (P<C0.01). The
immunohistochemistry results showed that compared with control group, the positive expression rates of
Vimentin and N-cadherin proteins in tumor tissue of the mice in SchB group were significantly decreased
(P<<0.01). Conclusion: SchB can inhibit the proliferation, migration, and invasion of the pancreatic
cancer Pan02 cells, and its mechanism is related to the reduction of expressions of Vimentin and N-cadherin
proteins.
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R i & (b REERARAF),
12% Widl g (e XA EMBHEARAR),
B B 20X () MR A A o i a A IRA FEDD
Super ECL Plus 88 #UE G (A6 5035 F1) 3 B P R
HIRZ A, RIPA Lysis Buffer (50 it 42 4= ¥ #)
BAWRAA), WIEEH (Vimentin) . N #6555 &
(N-cadherin) . B-actin, [=EH0 % IgG flHE HRP #it
A S HT/N B Ig B3 HRPHU4A (£ Cell Signaling
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40 JfL 1 % B R T 06 FLAN ML BE SR AR P, 24 hE )
#AMAO0, 0.78, 1.56, 3.12, 6.25. 12.50
25.00 mg-L ' SchB, #AH& 3NEF, 0mg L'
SchB £ Ay % M2, WEd 24, 48 F1 72 h)m, 44Ln
A 10 pL CCK-8 %, 4kZeE 1 h, BEhRACIE
P 450 nm ARG RE (A) A, T34 A 4l A7
W, QEAAER= (LA AE =S A AE)/
WA A — S HAA) X100%,
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OB T WA IR, I A A [ R ) B ) R R G
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(OhRIJE T8 —24 8 48 h RIJE 98 )% ) /0 h RIIE 5%

Infinite

FE X 100% .

1.5 Transwell > F 5 B4 & 48 1% A% J& Pan02
mpg PSRz gmed Mo AN “1.27. %
THAC S 1 R AR 98 Pan02 40 ML JC IV 3G R B &, T
Transwell /N3 EZ A 4 X104 & 7% T 200 pl &
IV 85 R34, 78 S U 500 pll 58 4 B 57
o (2B PR /N E b= B 4 Matrigel JE 5
B, T Transwell /N3 F 250 A 4X 10" 4 & 7% F
200 pL JC I8 B5 SR EL M 400, 7 T = %N 500 pl
SEAEFRIE ARSI SR 24 hG, PBS 28 MRS VRN
%=, AV Z R WEEE E O A5 R
MR EEL/NE LEAMMEE, BMEE T W
PRI E . BEMLIEHC3 S OLHF, 1845 20 40 i a2 7%
FIR 2 20 M 5.

1.6 Western blotting # 4 @ & 48 % J& & Pan02
28 J& F Vimentin # N-cadherin & @ £ & K-+ 4]
MLA A0 1,27, Fok BUCES A4, SR B
() PBS 2% th il R Uk A0, BRI A O 55 A
PR BRI 9 RTPA Z4 /8 7 100 pl, 20 it 1) 77 Uiz 4 40
i, 12000 remin 'B4.00 15 min, 53)& 4 4005 H
B EEWR, MAL/ARSXEN LHEZWR, &8
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BERCHRIE Ny 400 ~120, AL EAEE S 30 pg, HLIK
Z1F R 160 V., 40 min; PVDF JEFERR, BEME40F N
400 mA. 35min. 5% WA WSk EHIA 2 h, TBST ¥k
J 3X 5 min, 4 % i A N-cadherin. Vimentin F
B-actinfu A, i RAULW] 5 LL I Fi B, 4 CUkKAEIE R
o, RH B —3., TBST B 3X5 min, —#i
iEE 2h, ECLAL ARG 6, BERME RS ICH*
HIWE 4 . SR Image T4 7 2 1 550 IR i
H, HHEHNERELXKY. HNEAERILKE=
H 8 H A K BE(E /N2 B-actin 25 451 K BE 1A .
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PBS 2 vl I I 775 48 A 25 2 R B2 5 10°)> .
10 H/NE, & H/NEUE T 99 200 L 4 A 2 i 5
N BRSNS DX

1.8 DRETHBHEBHERELYE 10 L/NRBEHL
g3 R BRI SchB 41, R4l 5 H o X R4/ BRUAE
hE E X G T RN, SchBAH#EE 4 T
100 mg-kg "By SchB By, B K425 1k, &
grenZi A, W/ RAERE, f4HE, LR
AT MR LS, Bk b T, DU e iR
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B M AEBOE AR B (mm®) =1/2X K
7 (mm) X%%E (mm’).

1.9 SBBBUFFELMNZAPRRLTRHALR
¥ Vimentin #2 N-cadherin & & & X o 4 b
FAARA, HWRLRM A% MRV E, &k, 2
WM. MRS, M. KAk, SR TR A ik
to, AT ERMEZWRFTEERIEER
15 min, 0.5% Triton X-100 #4b¥E 15 min, 3% H,O,
AbBE 25 min, {1 1096 th 2 134 & P 30 min, 4 °C
ME—Piad; WHMHPBSZ MR 3 K, ik
WEH P01 h, PBSZMTEE 3. i Ak
Y)W, = I E 30 min, PBS 28wl vk
3UC, WM DAB W, BB T A WX
B R AT A P ZE MR OK vh Yk, SRR R E Y 1 min,
5 BR B B AT K A B, W 2R, e
b PER R, wE B E A, TR R T WA
Jo8 e 6 3 B . Vimentin Ml N-cadherin 25 FH FH M %
ik #& =Vimentin il N-cadherin BH 4 40§ %% / 5 41 Hy
Bx<100%

1.10 %3 %44 KR Graphpad Prism 9. 5. 04
TR 3R AT g3t 2 o O OF 2 0 BIAR o O TRk R
SchB i F JBE I3 98 Pan02 40 Jfd 38 5 36 1 . 40 jg &)
WG H . B MER 2R, /B IE R
BRI 4, 4% 20 18 R 988 PanO2 41 i ' Vimentin A1
N-cadherin % [ % ik K FHHFEIEE i, Mats
TR, Z A FEA B LB R BN 2 0 2240 #T
2 [A] AR A 4 8000 T LL 58k ] Dunnett’s ¢k 55, 241
() AR A B L3R T WA S FE AR A 36, [ 40 46 b
SEEHT S BRI FEAS (K255 . DL P<<0. 050 22
RA GRS

2 #F R

2.1 BRUAMBMKEPan02@eAEE AERWE (0.
0.78, 1.56, 3.12, 6.25, 12.50 A1 25. 00 mg-L. ")
SchB 43 %I /E F F g B 98 Pan02 40 Ml 24, 48 F1 72 h
J5, B SchB W B Th &, 4% 4H 16 I i Pan02 4 i
700 R EFEAM (P<0.01) . H¥ELLEgER,
Pan02 41 il /3 A %} B840 . 2.5, 5.0f110.0 mg-L"
SchB4. W1,

2.2 BUAMBREPa2EBRINEECLSE SN
M2l (52.85% 40.75% F184.87% +0.60%) H#,
2.5, 5.0f110.0 mg-L ' SchB £H J§ i & Pan02 44
il 24 h QIR AT &% (41.13% £0.54% ., 36.84% +
0.44% F123.48%+1.04%) F1 48 h XK fr & K

FK1  FHEBERE Pan02 41 FFTE R

Tab.1 Survival rates of cells in various groups
(n=3,2%s, 9/%)

Survival rate

Group
(t/h) 24 48 72
Control 89.64+3.0 86.94+1.0 108.0+4.0
SchB
0.78 mg-L ' 86.94+1.2 83.24+2.5 103.5+1.2
1.56 mg+L ' 76.8+2.1 79.8+2.0 86.44+4.1"
3.12mg-L " 67.94+2.5" 77.942.5" 63.0+£2.5"
6.25 mg-L~" 60.1+1.1" 58.4+3.2" 54.943.5"
12.50 mg-L "' 59.940.9" 55.84+2.7" 30.4+3.5"
25.00 mg-L ' 55.6+2.3" 48.4+1.5" 21.7+0.2"

'P<<0.05, "P<<0.01 vs control group.

(72.78%+1.36% . 58.55% +1.96% F151.45% +
2.57%) B&AE (P<<0.058; P<<0.01). WK 1.
2.3 B LHMME Pan02 %8 o+ £ 4 12 2 mies
x4l (201.00 4~ 8. 60 4~ 1 189. 67 4~ £
14.384) H#, 2.5, 5.0M110.0mg-L ' SchB#
[ B 9 Pan02 40 M rf iF % 40 i 40 (156. 00 4~ £
11.434 . 104. 00449, 42 F122. 674~ +5.564>)
K A2 78 40 Mo % (83.00 4~ £5.10 4>, 25.33 4~ =+
4 114A6. 674 +1.254) Wb (P<<0.058% P<<
0.01), LI 2,
2.4 & 4 M B % Pan02 4 & P Vimentin #=
N-cadherin & & 2 X K F HXMWALE, 2.5,
5.0 F1 10.0 mg-L " SchB £ i It & Pan02 £4 }g
Vimentin & N-cadherin 7E [ & & 7K 3 4 W] & B 1%
(P<<0.058; P<C0.01). W& 3,
2.5 280 RABHBHERBRFRE SXHALL
B, SchB 4 /)N BRUM 9 R BRI i 38 B BRI (P<<
0.01). W 4FF2, 18 24 /)RR E I 8%
fb, ZRIEGIHFEXL (P>0.05). WL#E3.
2.6 2480 ZAHEHL P Vimentin #= N-cadherin
Earmikird HyW4 (51.25%+ 2.35%
76.35% 4+3.06%) I E, SchB 41/ &5 4 4
F1 Vimentin fl N-cadherin & [ PH # F£ & X
(18.52% +5.55% F127.58% +4.98%) B i [&AK
(P<<0.01). WL 5.
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Fig. 1 Scratch healing of pancreatic cancer Pan02 cells in various groups detected by cell scratch assay( < 100)
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Fig. 2 Migration and invasion of pancreatic cancer Pan02 cells in various groups detected by Transwell chamber

assay(Crystal violet, X 200)
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5% M e #, B SchB ¥R ERY TR, IR s
Pan02 4 Jit] (1 3 3% 20 Jg 5001 {2 22 4 i %503 W) 4 s
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HZZERE )T o

N-cadherin 2 1 1Y 5 & 35 5 IR (=2 28 ML
AR V) RHE, & b - 4% 4k (epithelial-to-
mesenchymal transition, EMT) ' # 8] 75 & 5 i
Py " N-cadherin 2 11 #9335 {2 3E T i 987 20 0 1 J5t
7 B 7% , 32 T E-cadherin X i g ) 50 14 AT D
WF5E B . N-cadherin £ [ 3% 35 3§ Jin fiff {4 &b 2 Fi i
i b 7 40 2 T A A RS RR R e S 1A Y TR
N-cadherin £ 18 i £ 2 N K2 41 Jif 0 BE 20 11 A5 5 Tk
M, DA A HE 0l 4 A O 4 R 0l R e
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Vimentin

B-actin

A

mmm Control
150 - E=325mg-L 'SchB
BE= 5.0 mg-L ' SchB
=3 10.0 mg-L "' SchB

100 |- x Z

Expression level of relative protein(y/%)

Vimentin N-cadherin

B

Lane 1: Control group ; Lane 2:2.5 mg+L "' SchB group; Lane 3:5.0 mg-1. " SchB group; Lane 4:10.0 mg- 1L~ SchB group. P<<0.05,

“P<<0.01 compared with control group.

B3 Western blotting ¥ 4 20 B AR 5% Pan02 40 i H* Vimentin #l N-cadherin 25 A 22X B 3K E (A) K HAE (B)

Fig. 3 Electrophoregram(A) and histogram(B) of expressions of Vimentin and N-cadherin proteins in pancreatic cancer

Pan02 cells in various groups detected by Western blotting method

SchB

Control

F4 24/NRBHERESENR

Fig. 4 Morphology of transplantation tumor of mice

in various groups

x2 28/PEBEBARARE
Tab. 2 Volumes and weights of transplanted tumor of mice

in various groups (n=5, x+s)

Group Tumor volume(V/mm?)  Tumor weight(m/mg)
Control 434.12+84.97 410.60+102.80
SchB 240.59+38.17 235.00432.07"

'P<<0.01 compared with control group.

®3 2H/PRERAE/DRAETE
Tab.3 Body weights of mice in various groups before and

after experiment (n=5, x%s, m/mg)

) Body weight
Group

Before treatment After treatment
Control 26.6641.55 26.244+2.12
SchB 25.8042.19 25.5842.20

N-cadheri

Vimentin

Control

SchB

EHRBBO (GBEA L, < 200)

Fig. 5 Expressions of Vimentin and N-cadherin

proteins in transplanted tumor tissue of mice in various

groups(Immunohistochemistry, X 200)
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R VR T i 98 40 B L & F R 9 41 21 Vimentin F
N-cadherin 2 4 i) 35 . SchB fE % 10 i g8 i Jos 14
b BRI ZERE ST, VEJHALE S FEAR Vimentin Fl
N-cadherin £ F 14 235 A K.
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