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Abstract: To study the effect of turmeric volatile oil (TVO) on the proliferation, migration and invasion of human skin
squamous cellicarcinoma cell line SCL-1 in vitro,and to explore the mechanism of its apoptosis. The effects of different
concentrations and time (24,48 ,72 h) on the proliferation of SCL-1 cells were detected by MTT; The effects of TVO on
migration and, invasion of skin squamous cell carcinoma SCL-1 cells were examined by Wound scratch assay and Tran-
swell ; Flow cytometry analysis and microscope to determine the apoptosis rate of SCL-1 cells induced by TVO; Western
Blot detects Survivin and Caspase-3 protein expression. TVO has inhibitory on the proliferation, migration and invasion of
SCL-1 cells (P <0.05) in a time-dose dependent relationship. Flow cytometry analysis showed that TVO can induce ap-
optosis of SCL-1 cells (P <0.05) ;The flower-cell analysis and microscopic observation showed that TVO can induce the
apoptosis of SCL-1,which was directly related to its concentration ; Western blot test results showed that TVO can signifi-
cantly increase the expression of apoptosis related Caspase-3 (P <0.05) ,lower the expression of Survivin protein (P <
0.05).TVO can significantly inhibit human skin squamous carcinoma SCL-1 cell apoptosis induced by in vitro prolifera-
tion , migration , invasion ability and its possible mechanism is by regulating apoptosis related proteins expression of sur-
vivin, caspase-3 protein.
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O\ B2 SRR A s SCL-1 20 () M 5 W8 Bk A=
YR A BRAE] ) ,RPMI 15353 | U235 i 4= 1ML T
HHER R P B PUE A TR A R
H)),TVO(SHFHEF 321525 ) , MTT (1 T LAY
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BB A SCL-1 4 i 5 g B 248 i B
PIEEFL 0.5 x 10* 4ifa 20 T 96 FLAR. 37 C 5%
CO, BEFRAA G % . TVO(5 .10 .20 .40 .80 mg/
L) 4bFE 48 h Ji5 8- W T g e,

1.2.3 2w o3 g8 4] Zom) 2.

WCER XA K 01 SCL-1 41, ] 5¢ 4> RPMI
1640 15w Hehil 5GP B R, LAAEFL 0.5 x 10% 41
MR 96 FLik s, #or 4 DNEFL; R 12 h )5,
SCIRZH A TVO (40 i K 259, 56 42 85 3% 3k 200
pl), AR BE TR 2 YU B2 (i 2k B2 43 ) oy
5.10,20 .40 .80 mg/L; 5 a5 FHX A (L) . T
DMSO, 52 4455255 200 pl) , 4k S5 95 24 48 J 72
h, BEFRER A 4 h ITAS /L By MTT, 55 N FEIFE & 4
h Je {5 S AR T AT L A 5K €0 R B ASORL , 8 96 L
& T B0 L 2500 rpm 25000 15 min, IS FIEH,
SR FEFLINA — H 37K ( DMSO ) 150 wL, 130 rpm
B2529%% 10 min, i B BRURL 50 4 15 i , IR fo e
I ASCRSI 4 A 490 nm B A3 FL WO BE (A ) A,
IEHE A AR, G AR = (1-52
5520 A490/ 1E F X HE A490) x100%

1.2.4  XE FBU R min it A4k

TEETHIL A KT 80% Ay B2 SCL-1 4L Ay 6
fLA T, FH 10 pL Bk i R HAR , PBS %
WV 3 W L4 A A 10 .20 mg/ L 1) 22 ¥ 4%
SR, ST ZS R BRZH ( DMSO 4H) , 40 e T 37 C.,
5% CO, $5Fi a3 9%, /v 3 9% 0.24 48 .72 h J5 7
58 WA ORI &5 B, 40 RO DU o A oy Bt
YL A4 ST SIS 0, 38 2ot Tmage J 5000 R IR IX 3k 58
JE IR AR B E AL (% ) = (KR B 7
) TR 00 5 ) /Sl PRI R 2 % 100%
1.2.5 Transwell 5235 28 §612 & 48

110 25% e 1 BRI AL B XU E IR ARi,
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A TVO, A TN I BB 25 W B2, il 2%
WM 10,20 mg/L; [Alif 2= AT 10% FBS
RPMI 85373 500 L, 15225 (% 8 (DMSO 41) , 43
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20 min, IR R B IR LR R 9 40
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AR IT A, L2 IR A Al A B0 5 A ) 4 22 e
Ho
1.2.6  mieAin

TH AR X 50300 200 L b 1 6 fL A, 2% S 3 20
(LA TVO 9 20 5.10,20 ,40 80 mg/
L) BOw BRZH Of BRZ I A 58 A 55 3R 0k ) 43 5 7% 48
h B2, foff e 2 B ML AR AL A0 MR H T 1.0 x
10°4/4L, 4 CHIve Y PBS WAL 2 ¥, A 500
pL 1 x 255 52 B PR A, A S L FITC A3
iy Annexin-V I 5 pL PI, BE), &=, w15
min g 220 SRS 40 A R T3
1.2.7 Western Blot #| survivin % Caspase-3 % &
# Rk
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MEHWRE ., A5 REANEAMRN 5 x b

FELR WGBS, BT SDS-PAGE (12% 43 B¢ ,5% R
) LK IR, =0 N 5% S A E A E TG,
F TBST Fa e —4i,4 C 1 47 ; AR i AL W b i
B P Hab A7 s ki, H Image J 504450 #7 JK
JEME . LA B-actin fE N Z:,
1.2.8 %its#

SIS SR SPSS17. 0 Gait- i -4, BT %
{4 LA +5 32775 , 200 e 9e R T ¢ Ay DLP <0. 05
iR 2SS, P <0.01 i A 25N

2 ZWHER

2.1 MTT E#30 TVO 3f SCL-1 2 e 58 i 22 i

ZARI M EE TVO (5.10.,20 .40 .80 mg/L) 4b 3§
SCL-1 4fifl 244872 h J5 , 5% BZHAH L, 10 mg/L
TVO fEHF SCL-1 4l 24 48 72 h B, GeA 2
il SCL-V M I FE 22 A G2 L (P <0.05) 5
20 mg/L. TVO YEFHF SCL-1 401 T 24 h B}, GEA %K
PP SCGL-1 4u st (P <0.05) ,/EAI T 48 72 h
i, BB I A0 A5 (P <0.01) , 2 R HA S
J12% 3% 5 TVO(40 .80 mg/L) fEF SCL-1 £ 24 48 .
72hfig i E IR A MG A, 25 AR B Gt R (P
<0.01) ; MsZE4ir 5 mg/L TVO 7E =A™ Ab PR i)
R B G128 L (P >0.05), H5X A
H., TVO(5.10.20 .40 .80 mg/L) 7 24 .48 .72 h iy
1C, B 43 I 2 137.72 87.55 41.55 mg/L, F WAL
WEE TVO XJ SCL-1 4 Ay B W dil /e, B2 —%E
I ) -V BEARHS M . WL 1

F 1 TVO X SCL-1 MIETMHEATI (0 = 4,7 25)
Table.1 The effect of TVO on the inhibition rate of SCL-1 cell proliferation (n = 4 ,; £s)

| 2 Inhibition rate (% )

TVO (mg/L)

24h 48h 72h
0 0.0=0.0 0.0=0.0 0.0+0.0
5 9.4+0.7 13.8+1.6 19.7+0.9
10 13.3+1.3" 19.4+1.7" 27.8+3.7"
20 19.7+2.1* 27.7+4.6% * 39.4+3.9"
40 30.9£5.2% * 36.7£2.5" " 48.3+4.9" "
80 40.2 £3.5" * 49.2 5.2 * 60.9£5.8% *

TE AU FEAM G 2 = (1-5250 41 A490/IEH %] A490) x 100% , 5XFBRAIARLL, P <0.05; " " P <0.01,
Note: the cell proliferation inhibition rate = (1-experimental group A490/ normal control A490) x 100% , compared with the control group, * P <

0.05," "P<0.01.
2.2 TVO f SCL-1 HHREFASF R 2200

58 s T B Z5 TVO (5,10 .20 .40 . 80
mg/L) 4b 3 SCL-1 2 48h 5 , 5 %F HE 4 AH b5, B

20 R BT K B B T U BE R TR TR
I 245 1 e 8 v 240 I i 8 R AU A 5 T DL 4 i A
Fig , B PAAL /N AR [ 7% 5 A P58 AL i B i
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PG ; AT WL AL, 55 25 W BE L IEARSC, WL 1
s e/

L)

B 1 TVO(5.10.,20.40.80 mg/L) AbFE
Fig. 1  Effects TVO (5,10,20,40,80 mg/I the morphological changes of SCL-1 cells
T a X HRZH (B8 B T, x10) ;b ~£:5.10 0,80 mg/L. TVO 4b B4 Afg (£81%8 WAEE T, x 10)

SRR, 2R BA AR (P <0.05) 522 48 .72 h £
FRJ5 SCL-1 L A% e 1 5 % BRZH AR 1L 1 35 AR, 25 57
EGEHAR (P <0.01) §&/8 TVO Bde 3 i I
FrRIF TR AT 2 2 ] SCL-1 ZiriTrs. UK 2,
-~ SCL-1 DMSO

-= SCL-1 10mg/L
-+ SCL-120mg/L

& 2 o A
Time(hours)

2 TVO(10,20 mg/1) .DMSO B{EF SCL-1 ZAAf1(0.24 . 48.72 h) FHE [T E
ig. 2 Lateral migration plots of SCL-1 cells after TVO (10,20 mg/L) and DMSO treatment (0,24,48,72 h)

4 A SCL-1 20 48 ) iE R AR Fe M B4 B TVO (10 .20 mg/L) 5 DMSO A4 fIiERGeil. SX AL, " P <0.05; " " P <0.01
Note: A :SCL-1 cells lateral migration representative plot;B:TVO (10,20 mg/L) group and DMSO group cell migration statistics. Compared with the
control group, * P <0.05," * P <0.01

2.4 TVO 34 Bz Bk@9E SCL-1 402 Z RS0 SCL-1 7E =ANf[a] 5, 2 W Rk B2 TVO 1555 24h J5
TVO(10,20mg/L) 1E I F K7 Jik 5% 92 41 s SCL-1 0t 2 B A B A S D, 22 R B St (P
AbPRJE s Transwell #0025 R, 525 X FEZHAH L, <0.05) , FLFfiZ5 258 /6 i) f4 2 K | 20 02 22 fig
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JIRFE R, 2SR B AE (P <0.01) 548K
TVO B B2 5 v | 15 37 16 [8] (9 384 i a2 2% i SCL-1

AMIAYITRE . WIET 3,

E3 DMSO

E3 10mg/L

1 = 20mo

Cell numbers

& o) o
Time (hours)

B3 TVO(10.20 mg/L) .DMSO H{EF SCL-1 0B (24.48.72 h) B ZEEEHE
Fig. 3 SCL-1 cell invasion capacity affected by TVO (10,20 mg/L) and DMSO (24,48,72 h)
1 A:SCL-1 R fif =220 J1 AR K% ;B TVO(10 .20 mg/L) 55 DMSO 1 4 f22845et . SX MM IL, " P <0.05; * P <0.01
Note: A:SCL-1 cell invasion capacity represents plots; B: TVO (10,20 mg/L )~ and:DMSO. groupicell invasion statistics. Compared with control

group, * P <0.05; " * P <0.01

2.5 @ARMBATH

Tt XA A SRS I 240 L 8 1 25 SR R BH , TV Ok i
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b 32 240 B G B O T R R T R A iR 17.2%
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"
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7
(s
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E=Ed 5mg/L
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S 30 2
g
z
% 204
=
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4 WRARARKRN TVO 33 SCL-1 LA KIS
Fig. 4  Effect of TVO on SCL-1 cell apoptosis

TE - A AN AR (ORI 40 M T A AR R B A I T B B AT . S X IRALARLLE, -

"P<0.01

Note: A : A representative plot of apoptosis detected by flow cytometry; B;Quantitative analysis of apoptosis. Compared with the control group, * * P <0. 01

2.6 Western Blot %M

TVO fE H] SCL-1 40 ffg 48 h J&, 55 46 ¥k )&
Caspase-3 £ H ik & & T X B4, Survivin £ 1 %
KRR T 0 BE4H , DL 20 me/L TVO & [ ik 77284k

R I . 45 SRR ] TVO BER JE 8 T 4H & 1
Caspase-3 [ Survivin & [ ) 6 1K 7K AR AL 5 caspase-
3 AR IA BB W T W = T IR, T sur-
vivin 8 R IR BTN R L BART X IR SR
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A
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Survivin

PR— Caspase-3
aspase

I —— 5-aclin

49 Omg/L
7 10mg/L
20mg/L

Rate to B -actin

B 5 TVO(0,10.20 mg/L) Xt survivin & Caspase-3 & B FRiARIZ M
Fig. 5 Effects of TVO (0,10,20 mg/L) on the expression of Survivin and Caspase-3"proteins

7 : A Western Blot #:0l] SCL-1 Zlifg Survivin £l caspase-3 fJ4E ik, 1-3:4)

A, P <0.05; " *P<0.01

5129 0.,10.20 mg/L TVO; B : B #k 1 1Y~ & 1 73 #r , 5 % 1

Note ;: A ; Western Blot detects the protein expression of SCL-1 cell Survivin and caspase-3,1-3:0,10,20 mg/L-TVO respectively ; B : Semiquantitative a-

nalysis of protein expression. compared with the control group, * P <0.05; " * P <0.01

TVO 1] ¢ # Caspase-3 A3 ik, i 1 ] survivin 3
ik, WS,

3 it 54&it

AR T (apoptosis ) EHLIA IF & 41 M 75 22 ) A
FRALE S e — R B R e T AR
—AFh EEA T SRS — RS 5
B AR T e S 2 S BORIG 1 k A , di iRg
FI B s PRI | e B 8% 4L R Bl 28 RAK I 5
2l R IT oK, T2 1A A T B
B AR TR 5 R A i AR S A R
BRI, L LR LR TR %
BV S R RN A EIE AR, 2 R BE NS
275 5 40 O LR, DA 470 i) ik PR e 2R 08 4
JRL S5 L K375 S A0 B T % FE R A A T
GPVER 1 B TRz PR, B AS IRRR C Ak
TR B O R, TS B T R R

B8 W N SCLal 40 g Il BE P BRI, 40 i 18]
BRIz, LR IS s A AR AR /N AR TR
& 5 T UL T 200 5 MTT 75 Az ) 45 SR 2 B TVO
REAEAG 20 ) Bz Bk 9 SCI-1 4 B 5 5 LA | 5246
SERRBE TVO M B34 I, VB FH s R4, TVO X 4
JH2 SCL-1 $07 il 38 4 1 R ) g, 5 — 5 s [ -3k A
e o DA A A SR I 45 SRl R 28 TVO T T
(%) SCL-1 40 ifg, Bl TVO ¥R AW in, 98 1~ % 01
BN, 80 mg/L TVO #ll il #3k 33% ik — 4 $E /R
TVO il SCL-1 41 Jfa #% 78 v fig J& 3 33 TVO i iF
SCL-1 AT AIZE R . ARG L _F 3 50 245 SR 1k 8 vk
JERAXT AR TVO (10,20 mg/L) Sy 2y i S 2,

108 3 240 AR R 1 N 4 A 22 K B A TVO X
Jik e SCL-1 40 MudT Fe MR 22052 25 R A B, 5
XiF HRZH (DMSO 41 ) #H Lt TVO 8 5l 35 [ 1% 52 1k 665 9
R 52280801 .

Survivin J& H #i T A A 73 B e dse /s, 0
TAE R 7, © 88 MR b — AR
A BRI AL, SE R A ISR W], survivin 7R 1EH 4
IR (L2 A 154 5 79 ik 988 &4t o R g 98 i
A R R R B, BT LA survivin B LUAE R BT i
FAR— A E ST B N AL RE A B
caspase-3 15 PR IA B H 40 L8 T ) T RE , 18 5 20
JHGL T RO 0897 R ek 8 A e e 7 1) 07T 1 DD AH O
survivin FEA S AT S BUMHR 40 G R A [
Western Blot #5{l %& Bi-55 BT REZHAR L, SE 56041 g
i 980 survivin 5 13RI R, 5 TVO W JE L1
AHE s BEAEHE I Caspase-3 B ik, TVO W 51
P TR AR G B 9RIE ] TVO B A0 T-/EH .

28 TR, AN SIS HEN TVO AN A% FRAR Kz ik
i 9n SCL-1 A LT % 512 28 A8 77 , i Re 40 il 4 s 20
Y14 5 N AR 200 B 0 T A LA R T AL T AR
it [ Caspase-3 SRR, TIFE T EAHPHIK
survivin 5 [FFGESEINY, L8R 1 TVO IE PRI 1Y
PRV BER , Ay e RIS R A TSR HL]
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