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ABSTRACT OBIJECTIVE: To study the effects of ginsenoside CK combined with 5-fluorouracil (5-FU) on the proliferation,
apoptosis and epithelial mesenchymal transition (EMT) of human pancreatic cancer PANC-1 cells. METHODS: PANC-1 cells of
logarithmic growth phase were randomly divided into blank control group, ginsenoside CK group (30 mg/L), 5-FU group (25
mg/L) and combination group (ginsenoside CK 30 mg/L+5-FU 25 mg/L). MTT method was used to detect the cell proliferation in-
hibition rate in each group after 24, 48, 72 h; flow cytometry was used to detect the cell apoptosis rate after 48 h; enzyme-linked
immunosorbent assay was used to detect the fibronectin expression in cells after 24, 48, 72, 96 h; and Western blot was used to
detect the expressions of vimentin, N-cadherin, E-cadherin, protein kinase (Akt) and phosphorylated Akt (p-Akt) protein in cells
after 48 h. RESULTS: Compared with blank control group, the cell proliferation inhibition rate, early and late apoptotic rates, pro-
tein expression level of E-cadherin in ginsenoside CK group, 5-FU group and combination group were obviously increased (P<<
0.05) , while the protein expression levels of fibronectin, vimentin, N-cadherin, and p-Akt/Akt levels were obviously decreased
(P<<0.05) ; the effects of above-mentioned indexes in combination group were superior to ginsenoside CK group and 5-FU group
(P<<0.05). CONCLUSIONS: Both ginsenoside CK and 5-FU can inhibit the proliferation of PANC-1 cells, induce their apoptosis
and inhibit EMT, which may be associated with inhibiting phosphatidylinositol 3-kinase/Akt pathway. In addition, the combination
of ginsenoside CK and 5-FU can produce a better effect.

KEYWORDS Ginsenoside CK; 5-fluorouracil; Human pancreatic cancer PANC-1 cells; Combined administration; Proliferation;

Apoptosis; Epithelial mesenchymal transition

[ N 22k BT AL R G, R R AR
IR BT RIS RN, ZBURE RIS
SO B S B R AR 2R, FARVIBREAS]30%,5
AR T 5%, 12 B LST REIEAR BRLIKR N 3R
i OO NE =B B N O M b S VS N A A i g
TE BRI BTG YT AT B . 5- SR MBI (5-FU)
SRR 3R Y7 AR i 8 25 2 — I & b B2
S5 R EREI ] SR 2R O RER SRR R
BERIE R, =z i 251 i B, BRI T I AR 0 Y
Y K IITR il — 24 mY, AS B ICKHh KS 1
FEAEA WA o8 (0 3 PR A 4, B B R DR 2 =
Yo% 7 AR B R I g A 2 M 2 T VES . AR
W25 & Gy A2 I RE T 25 AR AL T 259 i 2 Rl I
N, B LR A B, A g AL A NS A
CK HK5 5-FU, I A B 24 %5 A e i 483 4 it PANC-1
AIIGFHE AT K b Bz 1R BT e A (EMT) 520, LU R i
IR IS AL GACTT 25030 7 IR R PR AL S B4R

1 7
1.1 {88

TDL-50B R & 0oL (1 i e =Rk 22 AU 38 ) s MCO-
5AC FUAN S 3546 ( H A Sanyo 24 1)) 5 550 B EFRY (3
[ Bio-Rad 23 7] ) ; EPICS XL/XL-MCL %137 2 40 % (3
[ Beckman 2 7] ) ; DYCZ-24DN % 85 [ H, vk % %5 B[
(b —ET ).

1.2 ZmEiLH

NS BAT CK )4t 5 &5 A W R A FRA F] L 4t
5:20160128, 4l : >98% ) 3 5-FU {4 $ 7 (LI I 4R ifg
W25 A BRA F) L S 151415, 365 :0.25 g: 10 mL) ; i3
A= 13 RPMI 1640 55755 (56 Gibeo 24 ] ) s MTT A il
IR 7 & (G2 Amresco A F] ) 5 IR EE 1 V - S SRS
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Z /AL E (Annexin V -FITC/PT) 4 Jif i T 451370 4
(P IR R R SR A R vl ) 5 21 34 2 1 G S g2
W o CELISA) 4G 03 77 & (- 96 g 30 A 0 Rk 45 bR 2
Al ) 5 BRIBETE 86 1 N-F5 26 86 1 E-55 2 AR R DA
(Akt) | B 1R 1k Akt (p-Akt) Kz I 3Bk 2 i =
(GAPDH) £ e [ 47 (55 [E'Cell Signaling Technology
D s BT R AR CHPROBRIC B — 4 (L h 24
W AR AR A ]
1.3° 4pa

NP PANC-1 4N F A FERb B I
2 FHik
2.1 DHE54Y

B B A KB PANC-1 20 i 43 4 40, B 25 (1 %)
HRZH NS 4F CK 41 (30 mg/L) \5-FU 41 (25 mg/L ) Fllk
FHZH (NS RAF CK 30 mg/L+5-FU 25 mg/L) , B4 34
WL 25 P B AN S A 58 i 3R 3, oA 2l 4 g
A FR 2P ) 58 A R R 0k
2.2 MTT & 20 Rt 5a 1 # %=

WML 9 85 5% PANC-1 4 i, 2 % 504k KW ast,
0.25% 11 [R5 11 TH b 1 78 24 M B, 36 F 96 4L
LR IR, AL 110" HE . 555 24 h 4058
SNGRE G, FEE IR, 3 2.1 T T A2 A KH Y 58 4 4
I WEH 24.48.72 hiF , BLIA 10 uL MTT(5 mg/mL)
VW, AREEIE 4 he FHBRFR AR 492 nm P A %
JE (OD) , #4223 53 240 M 1 G 100 o) 3, 200 1 o i) 3
2.3 VA R AR 2 B TR

1 PANC-1 4 a0 F 6 FLEEF= M, AL 1x10°4>
A, 5557 24 h BYNMSE NGRS , SRR IR, $52.1 730
AP AAR SE SR I F 48 ho 3 000xg 5.0

China Pharmacy 2017 Vol. 28 No. 31 - 4389 -



10 min, Y552 41 I A T A B BE R 6 2% vl i (PBS)
H5 3 000xg B0 10 min, LA T 1 75 % LI, & % 30
min; 3 000xg B0 10 min, LA 5 uL Annexin V - FITC/PI
VWL, TE 4 C 4RI E 20 min J5 , 4N 400 pL PBS #
W o I =40 SRS I 3R F Cell Quest #1453 Bir -1
G AR R T

2.4 ELISA ZHENMAM T EEARKIE

B PANC-1 4l a2 R 1 6 FLES R M P, AL 1x10°4>
YA, 57 24 h BANMISE R MGREIS , P IR, $ 2.1 30
A I AR SE A KRR, A B E 24 .48.72.96
ho WCAEANM b 35T, 44 B8 ELISA A6 377 B i5d W - #4
VEA BRIEAT 24 B0 AN 45 2 400 B Hp £ 3 B 1 0
KA
2.5 Western blot ;XM A PR ER N-55F7EF
A .E-$5%E A Akt Fl p-Akt EGRIE

4 PANC-1 4fi a3 T 6 fLEEFR AR, B AL 1x10°4>
YR, 17555 24 h BANMLSE R NGRES , SRR, 442,17 50
T IR E ARG FR AL AREEE F 48 ho 3 000%g
50 10 min, WCEE AL, A 40 g 2% vh , R ZUR
30 sTR2), TUK i 30 min; 12 000xg 5.0 10 min, X
VEW, AR AFEICT —80 CukAfR L & . IS EE
F1, 5T IEAT 10 % - hot SR8 R 400 - SR VR I Tk e e e
Hi UK (SDS-PAGE) A Y- T LB B , 43 i I AGE Tt FLJA
WIEE T  N-F555 8 11 E-F5 80 811 . Akt . p-Akt Fll GAP-
DH £ v FEHUAR (1:500) , 76 4 C A4 T E 24 hs il A
HPR FRIC AT —HT(1:2 000) , IR FHFE 2 h~5mk 24
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IPP 6.0 3R {473 #7145 5545 V-390 % B 28 VA Rk 7K
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2.6 FitEFIE
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Bonferroni %, P<<0.056 #/REFAHTRITHFE X,

3 #R
3.1 PANC-14HpaEsEHH =R

NZRAF CK \5-FU K H 5 B 40 i 3 5 ¥
IHVER . 5 AZ AT CKZH M 5-FU 2H e, 36 2H 4
AR T 24 .48 .72 h 5 B 200 38 GE 0 R 2 2 TR
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3.2 PANC-14AfAT-%
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2 L g P R D 4 L T e ) 2 s (P<<0.05) . A%
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®1 BAMMEEMBEPUESER (xts5,n=3)
Tab 1 Determination results of cell proliferation inhi-
bition rate in each group(x+s,n=3)
SERRANH A, %

40 |y

e 2%h 48h h
AT CR4l 9754125 19.84+2.63 22.28+3.09
5-FU4l 17.1542.13° 27134342 3647+4.78°
B4l 30.42+4.30° 49.85+5.61% 64.88+8.54°

1 5 AS BT CKAl AL, 'P<<0.05; 5 5-FU 41 [ 4%, "P<<0.05
Note: vs. ginsenoside CK group, "P<<0.05; vs. 5-FU group, *P<<
0.05
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10‘_0- a2 10‘_01 a2
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= 10 = 10

e T T s T T
10% 108 10° 10* 10' 10° 10 10* 10° 10
Annexin V-FITC Annexin V-FITC
C.5-Fu4l DA

Bl SAMMATENRXE
Fig 1 Flow cytometry chart of cell apoptosis rate in
each group

®2 BAMRATEHNESER(xLs,n=3)
Tab 2 Determination results of cell apoptosis rate in

each group(x+*s,n=3)

a3 AR, %

i ]
75 FATHRAL 3224047 2394025
ABRAFCR4l 15514234 728+ 157
5-FUZ 19.62+3.68" 934+1.32°
il 41.19+6.647 15.06 +2.40°%

T 525 AU R AR, “P<<0.05; 5 AZ BT CK AL L, P<
0.05; 5 5-FU 4 Fe 4%, "P<<0.05

Note: vs. blank control group, * P<<0.05; vs. ginsenoside CK
group,“P<<0.05; vs. 5-FU group,“P<<0.05

3.3 PANC-14HRaHp S EE B RIAKF

528 XL 8, NS AT CK 41 5-FU 4 Filik
FHLH AR 24 .48 .72,96 h 5 41 FP 41 3% 2 1 R kK
S R AR (P<<0.05) , FLFf 5 1 IS R] A 38, &3k
K HREAR . 5 AS B CKAM 5-FU 4L i, B
HAMMEAEFH 24 .48 .72 .96 h 5 408 Hh £F 3% B 1 R A K
¥R (P<<0.05) . 4540 403 Hh £ 3% 15 (1 2k il
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REATRILAR 3.
®3 RAMEPIEEFREMVNELER (xts,n=3)
Tab 3 Determination results of fibronectin expression
in cells in each group(x +s,n=3)

FHEEMH, ng/mL

Eibl

24h Bh 72h 96 h
AR 74501833 69.25+7.59 70.38£8.96 68.76 £8.21
ABEAFCKA  6664£834°  60.02+6.12° 54.0746.24" 48.84+5.29"
5-FU4 63.58£7.05°  52.92%6.11°°  4549+6.06  3521+3.18"
IiiE 5282780 4340+5537  3248+4.137 28661434

T 528 X IR RS, * P<<0.05;5 5 A& 24 CK 41 ek, "P<
0.05; 5 5-FU 4 Ib %L, "P<<0.05

Note: vs. blank control group, "P<<0.05; vs. ginsenoside CK group,
"P<<0.05; vs. 5-FU group,*P<<0.05

34 PANC-14ifafFiEHER N-ESHEQRE-BHE
BRIiEKFE

525 (0 B L, NS BT CK 41 . 5-FU 4 File
FHZA A AR 48 h 5 4 rh PR 8 1 N-45 3G 3Rk
IKOF-35 5 2 BRAIG, E-E5 20 8 1 3R IR 7K B & TR (P<
0.05). 5 AZRAF CK 41 5-FU 24 Fe g, B 41 4
FH 48 h e 4 Hp T 2 1 N-E5 56 8 1 8 K I 5
I%, E-A5 G ER 1 FR K 2 T m (P<0.05) . #2241
HRSTE R 1 O N-F5%h 85 11 M E-E5 26 5 11 Fk A B K 1A DL
B2, MELs R4,

WILEL Q - -

v [N — ——

SEIARTHRGL NSRBI CKYl  5-FU4l JEREEd R

E2, RAMREFEELED N-SHEBRESHER
FiEHRRIKE

Fig 2 Electrophoresis charts of expressions of vimen-

tin, N-cadherin and E-cadherin in cells in each
group
x4 BEMRPREEED N-SREARESHEAD
RIEMMELER (x£5,n=3)
Tab 4 Determination results of expressions of vimen-
tin, N-cadherin and E-cadherin in cells in each
group(x+s,n=3)

4151 WWER/GAPDH  NAGEET/GAPDH  E-§5%4%1/GAPDH
75 [ R4 0.45+0.06 0.6210.08 0.22+0.04

e Lsifeel 0.33+0.04" 0.51+0.06" 0.30£0.05%
5-FU4H 0.26%0.04" 0.3840.05* 0.35£0.06"
B 0.21£0.03*" 0.2940.05*% 043£0.06°

TR 5% IR AR, " P<<0.05; 5 A S B 3F CKR AL H 4R, 'P<
0.05; 5 5-FU 41 144 ,*P<<0.05

Note: vs. blank control group, “P<<0.05; vs. ginsenoside CK group,
“P<<0.05; vs. 5-FU group, “P<<0.05
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3.5 PANC-14HBEH Akt .p-Akt &EHRKIE

2N NS B CK 4 . 5-FU 40 FE FH 40 21
Jitg A FHT 48 h 5 40 i o p-Akt/Akt 43 51k 0.45 + 0.06,
0.27 +0.02.0.25 + 0.02.0.18 + 0.01. 525 (4% FR 4 e
i, NS RBAT CK 4 . 5-FU 41 ABE I 41 41 i o p-Akt/Akt
¥ E AL (P<0.05) . 5 AZS BT CKA M 5-FU4 L
A8 TR FH2H 40 0 b p-Akt/Akt 55 BRI (P<<0.05) . &4
AR Akt p-Akt 2 Rk LK L 3

p-AktI— ~ -

| — |

AN ASRAFCKAL 5-FU4L 4L
3 BAMAD Akt p-Akt E B RIZHEIKE

Fig 3 Electrophoresis charts of expressions of Akt,

p-Akt protein in cells in each group
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B Tt AR R, 525 A IR AL, A S
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RIFKV-1 8RR, BT A S 4 CK A
5-FU . BIBHER N-F55HE A E-45 % 3 S EMT
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