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Abstract: Objective To study the inhibition effect of the octadecanoic acid on human hepatocellular carcinoma cell line
SMMC-7721 cells proliferation and 3-phosphoinositide kinase protein kinase ( PI3K-Akt) transmission signal. Methods

The SMMC-7721 cells were respectively treated with 0.2,0.4,2. 0 mg/L of octadecanoic acid ( three Octadecanoic acid
groups ) and 10 mg/L of 5-FU(5-FU group) for 48 hours culture ,and the SMMC -7721 cells cultured in RPMI1640 culture
medium only were served as control group. Thiazolam blue ( MTT) method was used to detect the inhibition effect of the
octadecanoic acid on SMMC-7721 proliferation. Enzyme linked immunosorbent assay ( ELISA) was used to detect the
concentrations of cyclic adenosine monophosphate (¢AMP) ,p53,3-phosphoinositide kinase (PI3K) and serine/threonine-
protein kinase ( Akt) in SMMC-7721 cells. Results  After 48 hours culture, the proliferation inhibition rates for of
octadecanoic acid 0.2, 0.4, 2.0 mg/L and 5-FU groups (25.88% ,41.32% ,65.90% and 39.17% ) were significantly
higher than that(0) for RPMI1640 (all P <0.01), and the 50% inhibitory concentration ( IC, ) was 0.79 mg/L for
octadecanoic acid. The concentrations of ¢cAMP protein in each medication group were significantly higher than that in
control group,and the concentrations of p53,PI3K and Akt proteins were significantly lower than that in control group (all

P <0.05). The concentrations of cAMP protein increased progressively, and the concentrations of p53, PI3K and Akt
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proteins decreased progressively with the increase of octadecanoic acid concentrations (0.2 mg—0.4 mg—2. 0 mg/L) (all

P <0.05). Conclusions

Octadecanoic acid has the inhibitory effect on human smmc-7721 cell proliferation, and its

mechanism is mainly related to the increase of cAMP level,the decrease of p53 and PI3K levels in SMMC-7721 cells,and

inhibition of activity of PI3K/ Akt signal. It is prompted that p53,PI3K and Akt maybe served as the potential targets for

treatment of liver cancer.

Key words: Octadecanoic acid; Human SMMC-7721cells; PI3K-Akt transduction signal; Cell apoptosis; Unsaturated

fatty acids

Fund program: Science and Technology Innovation Team Project of Colleges and Universities in Gansu Province

(2016C-09) ; Science and Technology Project of Gansu Provine ( 17JRSRA158); Lanzhou Talent Innovation and

Entrepreneurship Project (2016-RC-85)

TR 7 2 AT B S A A0 e A e R
PERI) B B0 1 M5 7 o BT 40 0 ok ( SMMLC-
TT21) 40 B T L3 A 2 R TR U A TR
(PI3K/Akt) % 455 WV F i R WL 4R GE . PI3K-Akt
EEAEAAASHTNEZEESYRZ —, B
ST U 22 RSN o T I T AR TR R
T AR R T A T A0 MG A B VR, IR S N 2 Fb
e 1 R AR RUR SR VAR OG . W S 4 JH T2 00 &
BEATRIRGE ANEA ) T H0 i 40 B A T B, 38 AT LS S
TF R BT T R . ARSI 4T A SMMC-
7721 ANEAS R e B G R A R, W2 B H
SMMC-7721 £ ff 48 Bt (g 44 V6 i 2 5 PI3K-Akt 5 5
FS R, LU PI3K-Akt {5538 ¢ b OCHE 4 1
I R AT T IR R S

1 #MH5E7E

| & B WAN /7 H RN I DN N EE 7 E e
SIS b= A8 LR SR i 7R M AR U 3 1 43
7 HEAT o B B U A, 52 i, O 2R R
(DMSO) Bl in RPMI1640 3% 77 W% e i 1 i 7 Wk 2
(DMSO & 54 30 pwl/L) o S-FURMEE (5-FU) : 5 3¢
5 ml, BWEAR RS 2500 48 77, it 20170609, Jif 4
ML« v 28 & 08 22 0N Vg AR ) TR AR 7, M R
(MTT) : g AE TAY) TR AR MRS 145 Bt e
PERG DA : W T 1 B o0 A {96 fLAR : Costar
3599, Corning, NY14831 (USA) , cAMP  p53 . PI3K ., Akt
WG T LAY RHE . A SMMC-7721 #ififl: i
HoN A B 2R 2 oY B i P B

1.2 A SMMC-7721 zmfez 7~ K E 709 A SMMC-
7721 YIE T N 10% G2 I3 .2 mmol/L 43 2 it
FELh B 1 x 10° U/L H 8 %1 x 10°U/L $E 5 £ 1Y
RPMI16403 5% ,5% CO, ,37 °C , Mo FIE B S A
RIEFE .

1.3 A SMMC-7721 #m e o 40 % th A= thml  HUA
SMMC-7721 2RI L) 2 x 10° A~/L 85 BE 45 3290 T 96

UM, Horr 2 L Ei RPMIT640 15323, A:£L 100 ul,
YE2s AT R HAY R FLAS N4 M B 90wl /\ Bk
ISR - 1 3 ANVRJE, T /NI R HI DMSO i B 1
0.2.0.4.2.0 mg/L, 4 FLINZ4 10 wl;5-FU 41 &40 Jm
5-FU(10 mg/L) 10 wl; 3% 57 % B8 21 . jin 4% & DMSO.
T4 MEESL, B S5%CO, WEHT 37 °C MM
VBB AR AR 5% 48 b, i MTT, A34L 10 pl ¥ & 4 h, £
A 0.5 ml B4 ,1 000 rpm &0 5 min, 37575 FIEWR,
L DMSO 100 pl, B AN EE RS # 37 CHk
¥ 10 min, FEFHR L AE 450 nm &b 5% % & (0D
1B, FIEFEM R (IR% ) = (1 - 25440 OD B/ *f
HRZL OD ff) x 100% 72> =153 240 i 384 4 40 il 2%
RERIER 6 952 Wi BT v ( ELISA ) 4G 0 20 Jf0 v 24 9l 1R 1t
(cAMP) .p53 .PI3K Akt ¥ fiF .

L4 ALwBEFREE  BORRWEE IR
50 U A5 A, F B BRACFE 450 nm P& I
OD 1, 43531 AR W V80 e 3 S B A %, OD B A A A
i, bR R £ b vfiz i 28 OD {8 B9 LR 101 5 2
1.5 gRitarses® SLEEdE R ) SPSS 17. 0 #ffiH
THARFRAHT o /BRI ER YT A SMMC-7721 £ ffd i 384
FEANEI 2 K2 cAMP  p53 PI3K Akt 7K - 1) 5 i 75 37 ]
x x5 T, R B R T 22500 T LLER 1) SNK-¢
K. P<0.05 NERAGI4E L,

2 % R

2.1+ ABH B AT A SMMC-7721 21 i 49 3 54 397 %)
A A4 T L SMMC-7721 40 il 0.2, 0.4,
2.0 mg/ L /\M R F1 5-FU, N SMMC-7721 2 L 1)
FEE A ] 264 Tk (25.88 +0.03)% . (41.32 +
0.03)% . (65.90 £0.03)% F1(39.17 £0.02) % , %}
MAR 0, ZRARITFEL(P<0.01), kI,
T\ IR ECm e B2 (1C5,) 24 0. 79 mg/L,,

2.2 LN B 2T A SMMC-7721 %0 e cAMP,
p53.PI3K, Akt & & R E 4 ®ww  H cAMP, p53,
PI3K Akt FRUEWBHE B MR AR R , OD (B AL ARl bR



P E I PRIFST 2019 45 1 A4

32 %5 1 Chinese Journal of Clinical Research,January 2019, Vol.32,No. 1 45

HEMZR A B L A 5 7, cAMP F o ih 28 19 15 2 7]
HERE RV = 2.0 x10 % +2.49 x 107°, R* =
0. 9989 ;p53 FRUfEM A M HLZ M7 A : Y =3.9 x
10 2% +7.2 x 107> ,R* =0. 9981 ; PI3K A7 i i 28 (1 B
LA FFER .Y =9.25 x10 *x +4.4 x 10> R* =
0. 9976 ; Akt ArifE th 2 1 L A 7 Rk .V = 1. 39 x
10 °x +6.04 x10 > ,R* =0. 9983,

53 K5 2E A4 R ' BB AR s oA I R Y L4k [
H7 R, R IR, S AU cAMP IR A T
XTHRZH , p53 (PI3K Akt 2 Ik B PR T % BEZH (P 3
<0.05) ; HAK 1 /\ e dis 12 Wk B i) 36 4 (0. 2 mg/L—
0.4 mg/L— 2.0 mg/L), cAMP %Edﬁﬁ%ﬁi
p33 . PI3K Akt ZE I R (P 15 <0.05),
%2,

Fx 1 FI\BUSERXT A SMMC-7721 ZHEEIE5EE

MEMER (n=10,x x5)

ZH 5 WS HAEIN T Z (% )
X HRZH 28.62 +0.02 0
5-FU 17.42 £0.02 * 39.17 0. 02
RAN

0.2 mg/L 21.24+0.03* 25.88 +0.03

0.4 mg/L 16.82 +0.03 * 41.32 +0.03

2.0 mg/L 9.61 +0.02°* 65.90 +0. 03
P{Y <0.01 <0.01

o SXTRE4 L. * P <0.01,

=2 HI\EBEBEX A SMMC-7721 48R cAMP.
p33.PBK Akt EHIREMEN (n=10,xxs)

4151 AMP(p/L)  pS3(pe/L)  PBK(pg/L)  Aki(ng/L)
Xof B 2H 2.33+£0.02 5.86 £0.02 3.17£0.02 5.36 £0.03
5-FU 3.64+0.02%" 3.27+0.03% " 2.06+0.02** 4.27+0.02* *
Ak
0.2mg/L 2.88+0.02* 4.13+0.02" 2.32+0.03"" 4.82+0.03"*
0.4 mg/L 3.16+0.02" " 3.46+0.02** 2.11£0.02"* 3.18 +0.03 * *
2.0mg/L 4.26+0.03"" 2.32+0.03"* 1.63+0.02" " 2.06+0.02" *
P14 <0.01 <0.01 <0.01 <0.01

T XL “ P <0.05, " “P<0.01,

3o #

ARTFERIA AR R A 22 R a4
PR I SR A e g R A AR OF
AT AR G T8 E L M 4 ) 26 1 1 26k R 1S 5
SN iR U R e IEA N KA
PRAMY S Ak U AN T 2 5 A0 AR 5 5 0 G
ST, FENZEIIRE A2 AL KOS T B ik 2 5 o
AR B 0 Ake 3SR AT Rl
il e AR S R A g T AR

SRR, 47 N SMMC-7721 4 ff AN [l B i)+ /A
AR TR , 2 3 S ) R AT cAMP 25 P Ik B it 4 2 Tk
JEE B33 3 T T, T pS3 L PI3K Akt B [V B i 45 2%
WRE (1Y) 328 3 B R 45 R WoR, Bk A R XA
SMMC-7721 4 g 34 5 i) 400 1 4 FH 32 28 5l PI3K
(3G, (N SMMC-7721 4 il N p53 . Akt & 1k
REAR, p33 HE B A, 40 M N 7% S 15 5 PI3K-Akt i %
KHIA O, 478, PI3K (p53 Akt B¢ AT 1 Ry IR YT 1Y
TR A

S 3k

(1] drkse,EFL, WM, 4. 2 — b TIRRR X e 40 2
JAWFSE [J]. o [ i K 25 B 2% J4 5, 2014, 30 (12) : 1108 —
1110,1123.

(2] @rRZR, SRIFIE, JRER, 5. T BRI R X AL M J 20 L ik BT-20
IR BT PABERR 1 KP s [T ] b [ G R B 5T, 2016,
20(4) .482 —484.

(3] XEAM, HAEDY, MDA, 5. Akv/PKB T T-HLH 15 K ARG P
YT RE R LT] . Ak ,2011,23(1) <1 -6.

(4] BT REWE, B 5e 0. PI3K-Aku {5538 3% -5 /M Rs 40 e 9 T2 0%
ZAWWFFE e[ ], SAE 2008 ,21(3) 331 - 336.

[5] Tk, L&%F. o3 ZARMEMIRITIRX E AR 2%
mi K ML T e I [ J ] . iR 24435 ,2016,22(3) :236 - 241.

(6] EEPEVE, IRaa AN, F 0, S5, /NERBORT i X A\ 45 I s 200 g 385 58 A0
PTPERILT]. T E &), 2016,16(5) :25 - 31.

(7] BR28, XVE0, 5%, 4. AHIEIN A 1 R s 92 %o JH-J 40 /L HepG2
sl KT A fe sz ()], AR WAL, 2015,31 (11) .7 -
12,50.

(8] MEL. N-3PUFA WHTEIIRL S A AR LRI LT ). &
whns,2016(7) :200 - 206.

(91 Bk fb , IS, IVPTIE, 5. VR VE 2 ANIRLURIIG 1D 82 DHA 410 i) Jie
JEHLE A B gT E R [T ], & & ol B4, 2013, 34 (22) : 385
-391.

(10] FEHM, XVEAR, &HF W, 5. 2 AMANE TR AR RE & A i
YERIBLRIBT eI L) ], AR ,2014,39 (8) :37 -41.

(1] R30S VRS, B3R 45, -3 ZANBAIE 7 X K BLas B
TR SR B 5 i o A AR DG JE R i R [ J]. BROB VTS %2, 2015,
39(4) :346 -349.

[12] Yusese, BT, #onse, 4. PBK/AKT {551 #% 5 .0 /1 3 il
[J]. A fkb2mr9¢,2015,19(1) :85 - 90.

[13] Piao Y,Li Y,Xu Q,et al. Association of MTOR and AKT gene poly-
morphisms with susceptibility and survival of gastric cancer [ J].
PLoS One,2015,10(8) :e0136447.

[14] Peubog, BRikag = mEm], 45 Akt 3115 perifosine 15 15 9 40 i
HFOTE S TR SIS ()], s B A B 2R 55,2011, 27
(6) :1084 - 1089.

[15] Yu R,Yu BX,Chen JF,et al. Anti-tumor effects of Atractylenolide I
on bladder cancer cells[ J].J Exp Clin Cancer Res,2016,35:40.

W EHA 2018 -06 -30 fEE HHR.2018 —07 -28 44 FEM



