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Effects of Paclitaxel Combined with Cisplatin on the Proliferation, Migration and Invasion of Thyroid Can-
cer Cells SW579

YANG Jiu-yi', JIA Si-yue’, WU Ling-giao’, ZHANG Cai-fen', GONG Jian-ping', KONG Dan-dan'(1.Physical Ex-
amination Center, the Affiliated Hospital of Hebei University, Hebei Baoding 071000, China;2.College of Ba-
sic Medical Science, Hebei University, Hebei Baoding 071000, China; 3.Dept. of Gastroenterology, Wangdu
County Hospital in Hebei Province, Hebei Wangdu 072450, China)

ABSTRACT OBJECTIVE: To study the effects of paclitaxel combined with cisplatin on the proliferation, migration and invasion
of thyroid cancer cells SW579 and its mechanism. METHODS: Cells were divided into blank control group, paclitaxel group (3
pumol/L) , cisplatin group (30 umol/L), drug combination group (paclitaxel 3 pmol/L-+cisplatin 30 umol/L). 48 h after culture, the
relative cell activity was measured by MTT assay. Cell cycle was detected by flow cytometry. Migration and invasion of cell was
tested by Transwell assay. The expression of phosphatase and tensin homolog deleted on chromosome ten (PTEN), protein kinase
B (AKT), Cyclin D1, p27, matrix metalloproteinase (MMP)-2 and MMP-9 were detected by Western blot. RESULTS: Compared
with blank control group, relative cell activity of all treatment groups were decreased; paclitaxel or plus cisplatin also made cell cy-
cle arrest in G, phase, and migration and invasion ability of cell were decreased; the expression of PTEN and p27 remarkably in-
creased, while the expression of Cyclin D1, MMP-2, MMP-9 and phosphorylation of AKT were obviously reduced, with statisti-
cal significance (P<<0.05). Compared with single drug group, the effect of drug combination group strengthened, with statistical
significance in above indicators (P<<0.05). CONCLUSIONS: The inhibition effect of paclitaxel combined with cisplatin on the pro-
liferation, migration and invasion of thyroid cancer cells SW579 cell will be strengthened, by a mechanism of up-regulating the ex-
pression of PTEN and p27, down-regulating the expression of Cyclin D1, MMP-2 and MMP-9, inhibiting phosphorylation of AKT.
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Eclipse TS100 {5 & 2% i 5 ( H 4% Nikon /A #] ) ; Chemi-
Doc™ XRS %EJi 1% 2 %% (3% [H Bio-Rad A 7] ) ; Forma Class 1T
He W 4 A (35 B Thermo Scientific 22 7)) 3 5417R B0 HL(ZE
Eppendorf /2l ) o
1.2 #ZR5iF

SR A (P B A 2 R E Y L i
10382-201102,100401-201302, 41} :99.6% .99.8% ) ; MTT (3
[ Sigma /A 7] ) ; " 2E AR (BCA) 2 11 5E H ikl &  ECL B #UL
T, Sa bt GADPH HU5g BEHUIR B L AL W bR 10 1L 2F4T
2 1gG(H+L) H i S b bR i 1L 9T/ N Bl 1IgG (H+L) .40
it A ARG 55 B (VT 95 R 8 2 = KA W AR ST T ) 5 St
NE 10 55 e o 44 i 2 19 8 IR I 2% 5k ) B 1 ) IR Y 3k
(PTEN) AKT 5210 2 130 B (p-AKT ) Hi4 (3 [F Epitmics
oD s RGTANIEE I 11 D1 (Cyelin D1) \p27 S 4 Jm & 1
(MMP)-2 ,MMP-9 ¥ 5i BEHi{A (32 [E CST A F ) ; Transwell
/Nzs (3 [E Corning 24 A, 1651 3422) ; )i 2R 1ML 37 . DMEM K533
H AR I (32 E Gibeo A F]) o

1.3 4HpE
FOIR IR 41 SW579 1) [ Fp [ B2 e 4 4
2 FHik

2.1 HEE%%H%

B 40 = A 15% R 4 L% A9 DMEM 55 32 b, F
37 °C..5% CO K5 T4 h 5577 231 80% @l A3 I K A 7y k=5
FIX HR 41 (% DMEM 8553235 ) e 41, 356 41 0 5 SR A2 1
(3 wmol/L) #H . %1 (30 pmol/L) ZH A 4 1 24 (4 A2 1 3
pmol/L+Hi4 30 umol/L )2 .
2.2 MTT EENZEAaMERTE S

2.5% JF G R AL AN AR, AR A R 4% 10° ml ™', 4%
200 plALIZEFIE) 96 FLAR I, B F 37 °C 5% CO.B5 3550 57 24
ho 2.1 R T 54525, B+ 37 °C 5% COK5 5%
FPAREEEEFE A8 hF , ITMTT (5 mg/ml)20 pl, B55% 4 h 55 1
LI H AR 150 pl, FR25 s i o, 7EDE 1 570 nm ik
5 25 B (ODseo) (L, A AN A ARG 7 o ARXS ARG 1=
TRIGZH ODsro/25 AR HEZH ODsr0x100% ., FFZHIR I A 3K
2.3 N4 RE AR T 20 AR B HA

2.5% [P T AL AN AR, AR AN B % R 8x10° ml ', 4%
1 mIALIERI T 6 FLAR P, B T 37 °C 5% CO. 555540 h 15 55 24
ho #7217 00N ) g BEAT O U SR 482 ARSI 48 bR AR 4
ML, 75% S BERE , F 4 CHRAFTAUE 48 he DLE.O2P4% 15
cm.3 000 r/min &[> 10 min, 37 £ B, BERAEE 2% Ml (PBS) PRIk
3L, MA S ul 10 mg/ml A BERZERH (RNAse) , BT 37 CHEFR
FFP SR L D, FEIDA 100 pg/ml WAL A IE (PL) YL i, 55 TR T it
el 30 min. P ARAACRIN DNA 5 &, 61 740 iR 1
AT LR TR, FH FACSort Cell Quest 2144 DNA 4347 .
MR T 3K
2.4 RTERIRE
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[E15E , 245 Fh e, 100 A58 BG4 B AT T BEPLERL 5 1L ET
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25 fHEZEIA
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il R 25 AL IR “2.47 TR o AT G
YA, DUZE R U8 REHE AT 3 A0 240 i Bk 2 A L (= 2% e
J1. B ER 31K
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YR BE 3% o 2 RO SRS <237 I T ik i T .
T RIPA 24 1 24 AR , LAES.0-F4% 15 cm .10 000 t/min
0> 10 min, WAETTHE , ARG M, &+ R e Rm
s T e 05 L U I Y TR S TR T A 8 I W I3 SR A — e
(PTEN,AKT,p-AKT Cyclin D1,p27 MMP-2 MMP-9 GADPH,
TRREHLBI R 1:100) H 4 CIF A R s —F2 LA S e dh i
VR (TBST) I BE )G 1@ A ZHi R S AL B bm i C LU SE 9
IgG(H+L) AR E AL bR IC I 2EHT /N R IgG (H+L) , i B
FeBi 2y 1:500], ZIRF A 1~2 he KRRHCL A PBS S0t , 76 1%
TSGR KOG, R AR R GG . ] Quantity
One B X 25 8 H K FEAE #F 174831 . LA PTEN, Cyclin D1,
p27 .MMP-2 ,MMP-9 55 N 2 GADPH JX Ji& {5 (1) HC A5 28 7% 4 1
A RIAIXF IR, UL p-AKT 5 AKT JKFE(E Y HE {78 AKT
R ALK T AR ER 31K,

2.7 BIESH

K JH SPSS 17.0 GE 38X Bt AT 43 A Ak 3 3o %
BHAx £ 5 o, PRALIR] FLAFH e K, 24 1R) H B R SR I 2R
23H7 (One-way ANOVA ), P<<0.05 %8250 515 5L,
3 #R
3.1 EHESIREXTHaE N m

52z 0T BEAL HOAS , 45 25 25 4 AN B IR AR 36 T AR (P<
0.01) ; 5B FHZY 4 Lh 5, 0645 FH 245 20 At Mt A % 36 D R IR (P <<
0.05), X F LA TR B0 FH sl 006 FH X2 RE . 2 1003 A i v
77, HBA RO T3l 45 24 . SR AZ I 55 AR X 4 A 3
pALNE AT S

*x1 EBEESIRHEMARE DR (xts,n=3,%)
Tab 1 Effect of paclitaxel and cisplatin on the activity of
cells(x+s,n=3,%)

5 X 2L )
=popietl 100.05+8.11

E Y7 60.48 +5.09*
I 62.49+6.06*
BA 24 43.53£3.047"

T 528 FOW IR LS, “P<<0.01; 5 2 ERAL IR, "P<<0.055 15
M5B ZH LA, *P<<0.05

Note: vs. blank control group, “P<<0.01; vs. paclitaxel group, "P<<
0.05; vs. cisplatin group,*P<<0.05
3.2 EMERSINEH 4 EHA RS

AP IR LA, & 2 252 vh G AN i B Wl R 1 £
S 200 b KR T S0 (P<<0.01) 5 45 BT 25 40 oA, e 24
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2 G I A0 M K A g 22 S T A i K I R e b (P<
0.05) XK EAZEE IOV L sl R 5 G BT RE R AN HEA S
B ReKe A N LAY T GO, HIBCS 25 RCRIE T 45 24 .
SRR VR X 20 L S0 Py S 2 SR AL 2.

®2 EUBESIREXAMREHRE(x+5,n=3, %)

Tab 2 Effect of paclitaxel and cisplatin on cell cycle (X * s,

n=3,%)
gl G S G,
25 X IR 5235+542 35.86+4.02 11.79+0.65
Eyail 65.45+5.10* 25.98+3.36" 8.57+0.82"
MR 64.32+£3.62" 26.96+3.08" 8.72+0.45
A HZA 78.65+6.55°" 15.90 +2.04°" 5454055

52 I AL R, P<<0.01; 52 R LR, 'P<<0.05; 5
MUsHER Hek, *P<<0.05

Note: vs. blank control group, “P<<0.01; vs. paclitaxel group, "P<<
0.05; vs. cisplatin group,*P<<0.05
3.3  EMERSIREHX AT B IR AL SRR

BB A R R, 525 O R LA, 45 45 25 A 2 0 Uk
JREE AT 2 ) A A F B (P<<0.01) 5 5 B2 4 HL AR
16 D 24 20 2 o B R T % 9 A i s H B b (P<
0.05) . fRFAIGEER LR, 1525 U0 IEAH PUAL, & 4R 2 4 5 0
FEREHE T I A A H g (P<<0.01) 5 55 B 25 2 A B
B 2L 255 UE R AT J 4 Af B 5 H s/ (P<<0.05) o ik i3
B EEAZ I FURA Sk B0k 5 P 24 44 R S 25 400 1) 240 S 8 A
72, HIRE MZGRCRIL T 45 2 o SAZ IS A X 20 i
R FRZRRE SIS SR UL 3
®3 EMESIHITAMIHIERE NN (X +s,n=3)
Tab 3 Effect of paclitaxel and cisplatin on the migration

and invasion ability of cells(¥ +s,n=3)

A% WEIRG YA i JI2H i oL
% 99+9.01 65.23+3.82* 63.65+3.86"  46.00%5.00"*
2% 99 +8.02 65.60+3.35% 62.30+2.59*  50.00+5.36*"

52 I AL R, P<<0.01; 52 Rl LR, 'P<<0.05; 5
AL LE 45, *P<<0.05

Note: vs. blank control group, *P<<0.01; vs. paclitaxel group, "P<<
0.05; vs. cisplatin group,*P<<0.05
34 EEESIRSAXMEAKT ESEEAXEBRIENZM

5575 PO B U4, A58 25 A 40 P PTEN (19 222538
AKT R AL AKCEFR AR (P<<0.01) 5 45 B FZG 41 g%, e I 26
1440 PTEN 263K 9 185 L AKT W 2 1k 7K F B4R (P<<0.05) .
XM EAZIE URA F BB 15 25 25 P RE (3% R PTEN 321K
FEMH AKT BERR AL, HIK A 4 25 RCR I T8l 4525 . AKT
5 1 A O HE R SR K TR 3 UL L, SR AL IS VR X 240
AKT {5 53l B A G I RIK R 45 R IR 4.

o —— —
PAKT M — — ~

AKT ]— e —d
XA R JiEA L I 2540
Bl AKT{ESEEEXEQNREEE
Fig 1 Chart of AKT signal pathway related protein expres-

sion
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R4 EEBESIRAMAMAKT ESBRELXEARENY
M (¥ +s,n=3)

Tab 4 Effect of paclitaxel and cisplatin on the expression of

AKT signal pathway related protein in cells(X £s,n=

3)
4151 PTEN/GADPH p-AKT/AKT
25 IR 0.18+0.03 0.93+0.11
L 031+0.05* 0.49+0.04*
I 0.36+0.07 0.36+0.07"
WA 2l 0524005 0.12+0.02*"

TE 52 P AL 45, *P<<0.01; 552 4 o, 'P<<0.055 5
IUHER He, *P<<0.05

Note: vs. blank control group, “P<<0.01; vs. paclitaxel group, "P<<
0.05; vs. cisplatin group,“P<<0.05
35 EMESIRAXMEEEEXERRIENZ N

5y as FOn HRA LA, IR A1 5 6 FH 25 A9 i 1o 25 4
p27 Ik I Cyclin D1 33k (P<<0.01) ; 55 5842 i 20 it
FHLH LA RS T2 LH AR AR 25 4 5 p27 ik i IF4M ] Cyclin
D1 &3k (P<<0.05) . X FRBIIEH B0l i 5 45 25 e i 3% 1
P8 p27 FIKIFIH Cyclin D1 ik, HIKG 45 2550 T 5k
2N . AR IIAR DGR 1 2Dk RT3 LI 2., SEAZ I R I Xof 24
LT AR DG A A Bk i s 45 R LR 5.

P27 | — — d
‘f—im
Cyclin D1
GADPH

ENHRA R JtRIZE e HIZ52H
2 MEEAREXEARIEEIE
Fig2 Chart of cell cycle related protein expression
®bH EUESIRAMAREARBXERRIZHZM(x s,
n=3)
Tab 5 Effect of paclitaxel and cisplatin on the expression of
cell cycle related protein in cells(¥ +s,n=3)

415 p27/GADPH CyclinD1/GADPH
28 PO A 0.18£0.00 0.95+0.10
g7 0.32+0.05" 0.33+0.04"
I 0.32+0.07" 0.26+0.07"
S 0.79+£0.12*"* 0.2540.02°"

s FXT IR R, P<<0.01; SR EE L, *P<<0.05; 5
UL HeE, *P<<0.05

Note: vs. blank control group, “P<<0.01; vs. paclitaxel group, "P<<
0.05; vs. cisplatin group,*P<<0.05
3.6 EMEESIRFHTHE MMP & 858200

5575 PO B LA L 4545 24 4L Al R R MMIP-2 \MMP-9 &
K (P<<0.01) 5 5 BT 25 20 b 85, 16 T 24 20 4 v
MMP-2 MMP-9 ik /> (P<<0.05) . X FHI L 42 4
M EEE A 25 25 YR 25 B0 ik MMP-2 . MMP-9 3k, FLEX G
2R T Ak A 2 . AN MMP 25 1 3Rk R LI 3, 5042
i 55 A X6 4T MMIP 223 RS2 L5 6.
4 Itig

ABIFFEAE R L], SEAZIE VR B s G 25 25 K1 Y 2
FEAR R AR i SWHT9 TS /7, I HER G 45 2500 Tk 45 24,
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Fig 3 Chart of MMPs protein expression in cells
R6 KHESIRHAX MM MMP RiXHIE(x +5,n=3)
Tab 6 Effect of paclitaxel and cisplatin on the expression of
MMPs protein in cell (¥ +5,n=3)

45 MMP-2/GADPH MMP-9/GADPH
23 FOUF AR AL 1.18£0.15 0.98+0.10
E¥7 40 0.42 £0.06" 0.33 +£0.02"
J[Iikzekic ] 0.42+0.07" 0.32+0.05*
e 0.29£0.00* 0.15+0.02°"

2 I BRAL g, “P<<0.01; 5 562 I 14, "P<<0.05; &
MBUEHER Heg, 4P<<0.05

Note: vs. blank control group, *P<<0.01; vs. paclitaxel group,’P<<
0.05; vs. cisplatin group,“P<<0.05

SR AR b A2 BB A LA F 7 HOIR B 4t TR ik . 28
HiE— BT TR VE FIAILE , A B AZ I IV S Bl ik
B2 25 E T A0 B R A T GO O B p27 FRak VTN
Cyclin D13k, XIS AZ I 5 VA1 IR Z 8t 25—
FEFR LA 41 e FE I 453 T G B Go/MU R 88 i, D it e
TRANAAYIGTE . p27 HA R E R IAE T, vl T4 G,
BRI S W XA e s B TR E R . p27 AR LE
HHUR RO LU w20k, 7E HUR AR 121 IR 28, Cy-
clin D1 3% K2 1991 4F Motokura Z&7F HUR B 9 i ssd w5 98 vh &
B, WS, Cyclin D1 3 263k T 47 45 40 i 51301 G300 Ak
A e A S, B 2 S A M a4 B G A R BB ™. Cylin
D1 75 HUIR R SR i (3 1 30k, I HL5 s i 5 B 2 Tt
JEAT M, DL BT RS B VE B AR AN T p27 ik R
CyclinD1 33k , Bt 21 BHHe A0S (VR o AR BF 9T 45 1
RS, EAZ I 55 VR0 2o B LTI BELAE T SW579 21 A3 5
HIEA LM ERILT SR 2Y .

S bR A 12 28 RN B S i IR R R R TS R
(KL 2, 40 B A 35 S50 174 %% i 2 i 90 42 28 NG 5 () b 2 20 R
MM Ps J2 [ g 201 &1 32k I A e T 58 ) — 4L 2 T I, e T v e
1RIBFNEE RS vh e 25 TR, R0 Bk S a0 R ) AR g
MMP-2 .\ MMP-9 15 FbR i 0 1 i e nl 3 B 2 D) A oG, HL7E
A FOIR R L AP R TR B L T MMPs B R ik
—ETREE LRI HUR IR AN R 28 R . LRSS
P — LT T RSB U S o B A 4 25X T MMP-2,
MMP- 9 FIR BT, 25 e & BUEAZ I T ok B4 45 24
HBEETT A MMP-2 .\ MMP-9 [ 3 1k, HERG 25 25 8CR I T 5l
K2,

Jies 1) & A R SR I B 22 45 A7l I i R 1Y, PIBK/AKT
SR TR A BRI K A e AR 2 2 R it
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PR BE A 0 i 455 11 04 - 8 A A0 B R T, DT BHL 1 AS 52 4 i
21 B 388 A, 2 T 5 JRE AT B . PTEN () B A E T 1A
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AKT {4, JATi_F 34 p27 235 T Cyclin D1 AR, BE1 &
2 AR BT A5 . PTEN SRR () 41 ATy 2 Ay fih g o,
b, E3H PTEN ik R AKT 764, 583 Hifi il iy 20 i
M3 5E o T AAS BT 9% 38 22 Western blot 3K il PTEN 3k J¢

AKT BRI, 85 R R AL AZ I IUEA B BB 15 25 25 1 RE

B B HUR AN SW5T9 Hh PTEN kIl AKT #512

b, HIRE 4 2580R U0 T B 25 25, T4 7R S A28 U B

ThER I A 25 24 1] B ad PTEN/AKT 55 5 52 i FFUIR 58 40

JLFRHE 5

25 BRTIR S AL VA B B 48 25 RE i Al AR

i g 20 L SW5T79 Y 3 FE 1L A% R 28, HPLH T RE S F R

PTEN . p27 Y3k, F 14 Cyclin D1 . MMP-2 MMP-9 1) 3 ik &
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