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Effects of condensed fish oil on the growth of prostate cells in vitro
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Abstract: In order to elucidate the effects of fish oil on the growth and metabolism of prostate cells,in the
present paper an epithelial cell(RWPE-1) and prostate cancer cell(PC-3) were employed. Effects of fish oil
on cell growth and apoptosis were investigated by MTT assay and flow cytometry after treatment with fish oil.
Also gas chromatography was used to analyse fatty acids composition and inflammatory factors (TNF-«, IL-6,
LXA4 secreted by cells were detected using ELISA. Results showed that condensed fish oil used in our study
had little damage to RWPE-1 cell growth,but the viability of PC-3 cells reduces to 70.34% and the apoptosis
rate of PC-3 cells is up to 15.47%+0.64% after treated with fish oil for 48h which was diluted into 50 times. The
proportions of GLA,AA,EPA and DHA in PC-3 cells increased markedly,which had no significant increase in
RWPE -1 cells. For RWPE -1 cells,the secreted LXA4 maintains almost in a same level and the expression of
IL-6 and TNF-« rises gradually. However,PC-3 cells resulted in higher levels of LXA4 and lower expressions
of IL-6 and TNF-a when incubated with fish oil. Effects of condensed fish oil used in our study on the growth
of these two kinds of prostate cells are quite different.
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1.1 #HRE{XEE

T A1) I 9 41 I RE PC =3 L /T 21 IR b B2 1 5 411 i
RWPE-1 1 BFBE 40 M 2= 4 T s MTT - Sigma 2 7]
RPMI 164085773 G-I AP Gibeo A H] 3 SOD.
CAT.GSH-Px MDA & fl &85 (Al 2 ik 7 & W
B R T REWE ST T s TNF—os TL—61 16 4028 38 771
i RO A TR A 7 s LX A4S R
Wi m R AR R R A E] s E AU
PR AL A E 0 AR

W201 B E VR KW 4A I H O 24 B AT R
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FE WA S B0 AN AR TT R A PR A 7] s A A i s IR 40
SheLLba MSA 2 &) ; MD29SpectraMax190 784 [ #7513

252557890 AT FEAC S AN B 2 HEAS 4 A

FC500MCILA 4l i 3% [E Beckman Coulters
1.2 HE®EENE oS RHER A E RN

O ImLAf g e T B e B 08 Py, PRI AN 5%
FhPE FF I (w/v) 3mL, 5 35 )5 37 BN 100°C AR VR A6 B
g4t 3h, B HL ¥ 40 2 =i, I N SR B s gtk ,
3mLIE Qe 3R A HL, B 1 e AH B 91 5 In N S5 44
Bl gtk e, FUOE Skitd, o ug 5 H &0+,
JHIE OB 8 252 I, O W LEEFE, /3t th o4 1:10. <
ARG 25 ALF - HEAE TR S 250°C, K6 25 #2 f& 260°C,
{0, 3% £ 5 DB=23 (0.25mm, 60m, 22 48, 2 HD , F4
JF TR 45 A : 130°CA%: B 1min, 6.5°C/minT} %2 170°C, 4R
J5i2.75C/minT| 22225 CHAR B 10min.  JH Y5 IG5
2 FH ERVE AR (FAME Mix, Supelco) 3E47 Hi5 Wi B8 7 bR v2:
FE IR .
1.3 MTTx#& i & il Xt RWPE-1f1PC-34 g 7£i&
B4 0b- A

FHTCIK LB A £y iR O R RS, S 36 Al
FH 4l B 5% 57 980F B A0 2200+ 150+ 100 5013 [ £ 3
Wk« RWPE—1FIPC-3857% 444t : RPMI 16401 77
WP N 10% Jif 28 Ly A BT O 8% 35 FIAE 57 35 7%
100U/mL) ,37°C, 5% CO,. ¥4 KM RWPE-1
FIPC-341 U 53 51 LS x10*/mLFN 1 x 1054 /m 135 [ 52
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FhTo6fLA, BEALBE6N AT, RFFLIREREFRIAT .
24h J5 I NAS R BB A5 B K 0, TE7K 0 Ry 7%
W, Rl I%, 230 124,48 72h e B HY, LR AL AN B
FEW, BEFLIN 20 MTT (Smg/mL) , CO,3%FE 48 P I
B 4ah )5, FESFLINTA150nL DMSO, 7K V- 35 % #e 305 B
R A SR e AT, FH AR SO 32 2% FLAE490nm
A TR G PE A - Ay 3o BE FL 5 3 70 B L IR IR ' B
T4 43 b o A AT 05 28, A2 0 3 A X R -

gﬁjﬂﬁﬁ{gz (%) = OD sy sn—OD 5 g s %100
OD s = OD s g 141

1.4 R AK S &iH1EA TRWPE-1f1PC-3
WA T T

Bt #A4 K i 41 g (RWPE—-1: 5%10*4~/mL, PC—
3: 1x10°A/mL) B Fh T 6FLAR , 24h Ji5 0 NF R 10 3th &b
H48h ., Ab T BT , WA 4l i FH T V4 PBS Y4 4
BN YK, Annexin V45 A5 RGBT 41 MY, 410 J 25 FE 20 4
104 /mL, ¥ 1:80 )1 A\ Annexin V—=FITC 4% {0k , 5%
VRS 5 T 4°CHE G G 0, 15min, 3¢ 1:40 00 A PTG {6 9%
(50pg/ml) , FBRIVR )G T-4°CHEEYE YL 4 5min, Th A H
it A S A
1.5 &iBEATNERWPE-1#1PC-340 ka2 SOD,
CAT K GSH-Pxi& 1F1MDA& £

H st A K W40 e (RWPE—-1: 5x10*4/mL, PC—
3: 1x10°A/mL) 3 Fh T 6FLAR , 24h Ji JH #5401 yh Ak 21
48h . AR AN Y, PBSYL &% 4l il P4 X, 5 & F 2001
PBSHY, TuKys 8 A i e 4 i, 40 il e v H F-S0D.
MDA . CAT A GSH—-Px& Huill 52 , Wl 52 7 ¥4 2 W8 ik 571
Faa L e & I DAEE 0 18 =g i B ek Wi on VN SR 'Bel
17 SOD.CAT S GSH-Px ¥ £ K 7K 24 U/mg protein,
MDA & 52758 nmol/mg protein.
1.6 &iMER TS HTRWPE-1F1PC-341 i A BE Al
B 28 Ry

RWPE-1F1PC-341 } 53 51 LL5x 10*~/mLF 1x10°
AL B BT 4l M35 SR N 5 24h 5 FH F60RE £ il
AEFRA8h, [A] Bl A 7 X o By AT e S Y A 4
Jif I O W 2 41 ., PBS YR 40 I W IR, 8 Al i 44 78
)L FE P FE I N, R0 A AR T vk F .2, e
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W 512718 —3 .
1.7 &iMERTMERWPE-1F1PC-34 1 A & 1E
EF (TNF-«,IL-6,LXA4) By R £

B #2E K W 41 i RWPE—1 F1PC =342 Ff 16 4L
KA, 25 B 43 531 K Sx 104 /m LA 1 x 105 /mL, 24 h)&
IR A g AL ER A8, WA 41 i 55 2 9 T T4l g ;Y
RKMEE T (TNF—o, TL—6, LXA4) [0 5 , A& 90 57 4 41
5 TR 9025000 22 BR AL AR M, W Ty i 2 BOGRFR f
W o 4 Ay 3 T35 1 2, S AR S i w45
BEAT o RN 1 3R1A 53R 78 Ang/mg protein. AS 3L
LIS AL EET N AR DR T R A B AH R TS X AL
B 5 & RNl AL S 98 M R T Rk 1 AR Ak .
1.8 HEHItHH

ARGt MR HSAS 9.1, Z: K H Excel 2003,
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Table 1 Fatty acid compositions of fish oil

i H 4L (90
Tkl (C17:00 2.76+0.23
fifl 512 (C18:0) 1.60+0.17
SR (C18:D 1.70+0.21
ST (C18:2) 4.28+0.34
WP VHTR (C18:2) 5.49+0.57
= BRI (C18:3) 4.83+0.53
16 £ (C20:0) 4.19+0.49
AR (C21:0) 2.54+0.36
M (C22:0) 7.02+0.68
EPA (C20:5) 35.08+4.71
JM-13,16- "1 Tk IR (C22:2) 2.30+0.12
AR (C24:0) 2.11x0.11
PR (C24:1) 1.65+0.09
DHA (C22:6) 24.46+2.41
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Fig.3 Effect of fish oil on cell viability of RWPE-1 cells
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£, RWPE-1F1PC-37F A £ 40 il &b B i (CK4D R
H R AT AR KR A, ZE40 M L 530198 T 41 A e Y19
To40 B i L5 LT % . fulifE A R, RWPE—1f
PC-3#S AT — @ FEEEMIPH T2, HPC-3M ¥4 123k
ToE OB RWPE-1 % & . 10015 MR muwifE R,
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1.84%+0.15% , 1] PC=3 1% W LU 245 6.76%+0.34% FN
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Table 2 Percentage changes of B1,B2,B3, B4 area in apoptosis of RWPE-1 and PC-3 cells treated with fish oil

e B1 (%) B2 (%) B3 (%) B4 (%)
RWPE-1 PC-3 RWPE-1 PC-3 RWPE-1 PC-3 RWPE-1 PC-3
CK 0.02+0.01° 0.04+0.01¢ 0.00+0.03" 0.04+0.02° 99.98+0.16*  99.92+0.07*  0.00+0.01°  0.00+0.02°
LD 0.08+0.02" 0.65+0.13¢ 5.77+0.25° 6.76+0.34" 92.31+0.35>  87.27+0.29"  1.84+0.15"  5.32+0.22"
HD 0.11+0.02° 0.48+0.11" 6.07+0.19° 8.68+0.31* 90.97+£0.26"  84.05£0.38"  2.84+0.18*  6.79+0.33¢

[V EE AN [A) /N5 7 RER R 22 7 1 3 p<0.055n=3; CK:
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Fig.5 Effect of fish oil on SOD activity of RWPE-1 and
PC-3 cells
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Fig.6  Effect of fish oil on MDA contents in RWPE-1 and
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Fig.8 Effect of fish oil on GSH-Px activity of RWPE-1 and
PC-3 cells
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AR MK (6 5 B 7 8 ok i AE ] FRWPE -1
FIPC-3 I CATIE JJ A AR MR B N B 2 W £l
ATRWPE-1FIPC-3 1/ Hr4a b R Gt A — EFE BT
5145
2.5 faimiE A TRWPE-1F1PC-34 A A A5 i s 4B
MIEI9. 10/ £ 3. %40 LA ), RWPE—1 /1
PC-341 Hfu N 1 5 07 TR 4 AT AT s 35 25 v . 5 PC-34H
tb, RWPE—1 P EE R A 1 (1.229%+0.15%) -V R IR
(7.24%+0.67%) A6 VYA R (1.64%+0.21%) 77 W
W AT TS, RWPE—1FITPC—3 A LA AR 5 8
F LE AR 28] S22 1 T A 8, SO B £ yh A B R H: L A3l
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Fig.9 Effect of fish oil on proportion changes of saturated fatty
acids, n-9,n-6,n-3 PUFAs in PC-3 cells
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Table 3 Proportion changes of major fatty acids in PC-3 cells
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R4 RWPE- 140 gy 3= 22607 e LL 1l 22 4k
Table 4 Proportion changes of major fatty acids in
RWPE-1 cells

R i oL (%)
CK LD HD
NI (C14:D 0.39+0.03"  0.36+0.044" 1.13+0.32°
FEHEIR (C16:0) 2.18+047"  1.31+0.23" 2.43+0.38
FERIR IR (C16:1D) 1.2240.15°  0.95£0.11*  0.75£0.09"
+-Ekelz (C17:00  1.15£0.17*  1.09£0.21*  1.3420.33¢
TF IR HR (C18:0) 2.29+0.41*  2.04+0.25" 2.55£0.22°
SO (C18:1)  1.52+0.34*  1.00+£0.06"  0.65+0.05"
MR (C18: 1D N.D¢ 0.94+0.08"  1.44+0.21°
y-TEREIR (C18:3)  7.2420.67*  0.5320.03> 0.61+0.07"
1A (C20:0) N.D 0.38+0.01"  1.62+0.35
“'m'i%ﬁ;agfﬁ* 35.20+1.56" 53.76+3.66° 37.39+2.71"
AV (C20:4)  1.64+0.21*  1.87+0.33*  1.47+0.22°
Mz (C22:0) 3.76+0.57* 2.24+0.67" 2.60+0.24"
EPA (C20:5) 0.60+0.08°  2.57+0.34*  1.74+022"
MEIFFIR (C22:1)  0.70+£0.09"  1.34+0.14*  0.49+0.09¢
ARUER (C24:0) 9.69+0.92* 10.61x1.13* 6.43+0.78"
PG (C24:1D 0.72+0.13"  2.3620.27* 1.20+0.15"
DHA (C20:6) N.D* 1.26£0.11°  0.75+0.08"

T, 3 B (%)
CK LD HD
NN (C14:1)  0.45+0.04°  0.54+0.06" 3.4620.23¢
FEHEIR (C16:0) 1.18+0.19" 1.45+0.26" 6.92+0.89"
FERIER IR (C16:1D 0.70+0.10°  0.93£0.11" 3.20+0.91°
+-Lkelz (C17:00 0.80+0.03"  1.00+£0.09"  3.03+0.42°
TR (C18:0) 1.41+0.21" 1.98+0.46" 5.28+0.30°
RAIHEE (C18:1)  4.90+0.89*  1.60+0.39" 4.56+0.36"
W (C18:1D 4.83+0.76" 1.41+0.28" 3.97+0.42°
vV FRIR (C18:3)  0.58+0.01"  0.60+0.08" 2.68+0.17
THER (C20:0) N.D* 1.14+0.10"  7.58+0.13"
DU (C20:4)  0.88+0.02°  1.47+0.17"  4.15+0.57*
”bﬁ_ﬂ}%ggigoi)lw‘ 1.88+0.35" 1.38+0.23" 2.86x0.16
MR (C22:0) 0.84+0.15° 1.42+0.17" 2.43+0.28"
EPA (C20:5) 1.05£0.09° 2.76x0.47" 10.50+0.89"
7R (C22:1)  0.32+0.01°  1.63+0.23" 2.91+0.40"
ARIEER (C24:0) N.D 1.27+0.19*  1.35+0.16"
IR (C24:1) 1.11£0.33"  1.20+£0.09" 4.67+0.15
DHA (C22:6) N.D 5.18+0.34" 16.16+1.03"

H FATHUR 5 AN [F/N'S P R ORTEp <0.05 7K1 72 7 A1 4t
TR X n=3; CK: 25 [0 4L, LD: IR F] B 41 A00f5Fi ke ,
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