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Effects of octadecadienoic acid on proliferation

and apoptosis of glioma cells and its mechanisms
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[ ABSTRACT] Objective: To study the effects of octadecadienoic acid (ODA) on the proliferation and apoptosis of glioma cells and
its mechanisms. Methods: Cultured human glioma cells ( cell density 2x10°cells/L) were divided into solvent control group ( DMSO,
30 wl/L) , 5-FU group (10 mg/L) and octadecadienic acid groups (0.3, 0.6 and 1.2 mg/L groups). The toxicity of ODA on glioma
cells was detected by trypan blue and thiazolium blue (MTT). The expression levels of P53, PI3K, P21, PKB/Akt and Caspase-9 in
glioma cells were determined by enzyme-linked immunosorbent assay ( ELISA). Results; (D Cell count under optical microscope
showed that the inhibition rate of cell proliferation in ODA low, medium and high dose groups and 5-FU group was significantly higher
than that in the solvent control group (P<0.01), but there was no statistical significance compared with the 5-FU group (P>0.05).
(2 MTT assay showed that the inhibition rate of cell proliferation was increased significantly in ODA low, medium and high dose groups
and 5-FU groups (P<0.01), compared with the solvent control group. Compared with 5-FU group, the inhibition rate of cell prolifera-
tion was increased significantly only in ODA high dose group (P<0.01). @ The number of G,/G, phase cells in ODA low, medium
and high dose groups and 5-FU group were increased significantly ( P<0.05, P<0.01), the number of G,/M phase cells were de-
creased significantly (P<0.01), and the apoptosis rate was increased significantly (P<0. 01), compared with the solvent control
group. Compared with the 5-FU group, the number of cells in G,/M phase was decreased significantly ( P<0.01) and the apoptosis
rate was increased significantly (P<0.01) in ODA high dose group. @) ELISA test results showed that the protein expression levels of
P53, PI3K and PKB/Akt in ODA low , medium and high dose groups and 5-FU group were significantly lower than those in solvent
control group (all P<0.01), but the protein expression levels in ODA high dose group were significantly lower than those in 5-FU
group (P<0.01). The protein expression levels of P21 and caspase-9 in ODA low , medium and high dose groups and 5-FU group
were significantly higher than those in solvent control group (P<0.05, P<0.01), but the protein expression levels in ODA high dose
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group were significantly higher than those in 5-Fu group (P<0.01). Conclusion; ODA can significantly inhibit the proliferation and

promote apoptosis of glioma cells. The mechanisms are related to up-regulating the levels of P21 and caspase-9 to promote apoptosis,

down-regulating the levels of P53, PI3K and PKB/Akt to inhibit the cell division cycle, and reducing the activity of PI3K-Akt signal

transduction pathway.
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Fig. 1 Toxicity of ODA on human glioma cells
*P<0. 01 vs solvent control group;™ P<0. 01 vs 5-FU
group

2.2 ODA #8042 [ e 40 Re v 58 R #1416 A
MTT #6145 F 22 B . ODA K . rf  m 7 H 2 Al 5-

FU 2 20 i 180 6 1 11 3R 43 531 K 44. 28% . 46. 73% .

63.89% F148.53% , S FIXT AL (19.47% ) M L,

A B EPEZE R (P<0.01) ; ODA IL Hh i) & 41 41 g 3

Chin J Appl Physiol, 2024, 40(1)

FEANHIR 5 5-FU 4L At , 22 S RS2 L (P>
0.05), 1M ODA =3 771) 5 2H 20 Af 38 FE410 1) 2% Lb i 770
W 2 THE (P<0.01)

2.3 ODA X+ R: ffu ez 40 A B HA AR T R &2 1

i LSRN 45 SR B - 5 R0 % R AR L
ODA ik ./ FFIL M 5-FU 41 G,/ G, W4 i ki
BN (P<0.05,P<0.01), G,/M 40 i %5 i
W/ (P<0.01) , 2008 T2 % & 1 (P<0.01) ,
5 5-FU 4HAH I, ODA IR v il 4 G,/G, 1014
G R AR G, /M AR BRI TR 22 7Y
TG 7 L (P>0.05), ODA &EilHEH G,/M i
SHREL W D (P<0.01) , TR B ERm (P<
0.01,5% 1),

2.4 ODA X#ZR REMME B RiLKFEHZM

ELISA #2550 . 500 FZH A L, ODA
i I 4L 5-FU 40 P53 PI3K  PKB/Akt &
FI 357K - 14 i 2 B AIK (P <0. 01) , P21 ., caspase-9
A FRIBIKE 2ETH 5 (P<0.05,P<0.01)

5 5-FU 41 L, ODA ik, ¥ & 41 P53 | PI3K
PKB/ Akt ,Caspase-9 P21 £ M 35 /K- o i 22
S(P>0.05),P53 PI3K ,PKB/Akt & F 4 HE 1%
IR 24 5 2 AR (P <0. 01) , P21 | caspase-9 £ [
FIRAVH BT E (P<0.01,%2)

3 it

24 i A B ) 52 0 TR R UL IBE-3 e/ 2 1
fitf B (PI3K-Akt) {55 A" PI3K-Akt {5
S B R SRR T L BE Veloso! IR
B TEER AN RIS N+ 5 40 M fs A2
IREEG WG P53 M2 3R35, P53 1 5 P21 4
R B e P21 SR RIA 2 P21 5 GDP 43 &
M5 GTP 454, B P21-GTP 51K, i & 40 L N
{557 S R IHL, A0 TT 46 73 24 R34 FE . A BESE
SRR UG T B ML ODA =, Il il
P53 LG, PS3 B #A T, MBS ODA fiff

Tab. 1 Effects of ODA on human glioma cell cycle and apoptosis( x+s)

Division cycle of glioma cells

Apoptosis rate

Group C,/C, C,/M (%)

Solvent control group 48.86+4. 14* 21.62+5.06 29.51+3.17% 0. 18+0.02*
5-FU group 64.06+3.31" 23.28+2.52 12.66+3.02™ 17.14£1.26™
ODA-L group 58.18+2.17" 27.13+3.22 14.69x2.34™ 15.41+2.14™
ODA-M group 65.26+3.13" 21.41+£3.03 13.33£3.21™ 18.38+2.46™
ODA-H group 67.62+3.16 ™ 23.31+5.06 9.07+2. 12" 20.54+3.17 "

ODA-L: Octadecadienoic acid low dose group; ODA-M: Octadecadienoic acid medium dose group; ODA-H: Octadecadienoic

acid high dose group

*P<0.05, " P<0.01 s solvent control group; *P<0.05,"P<0.01 vs 5-FU group
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Tab. 2 Effects of ODA on protein expression levels of glioma cells(x+s)

Group P53 (pg/L) P13K(pg/L) P21 (ng/L) PKB/Akt(ng/L) Caspase-9 ( ng/L)
Solvent control group  2.893%0.013%  1.553%0.017%  2.623£0.009"  2.185:0.013"  121.275+0.781"
5-FU group 1.828+0.009 ™ 0.887+0.017 ™ 3.355+0.013™ 1.425+0.013 ™ 154.125+0.741™
ODA-L group 1.968+0.017 ™ 1.093+0.013 ™ 3.13320.017" 1.513+0.015™ 138.828+0.085 "
ODA-M group 1.775+0.013 ™ 0.923+0.013 ™ 3.473+0.017 ™ 1.467+0.017 ™ 163.423+0.463 ™
ODA-H group 1.325+0.013 ™"  0.638+0.017 "  4.575+0.013™"  0.978+0.013 ™"  187.635+0.637 "™

"P<0.05, "P<0.01 vs solvent control group; ™P<0.01 vs 5-FU group
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