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B n-3 RBMMAEFIIENIREIC K 5 T v K a7 U IR AFE R AR AR L
X9 D HUA A DDA & OF RN RT3 1T 2 HAFHANHI 20 R
H—E NES - 20
B FEBTIE
2-2-1 A3 - 22
2-2-2 IR - 22
2-2-3 G AKIERIZ I8 % PC3 AR D HETH~ D 5% ° 22
2-2-4 HUHBAAIE EPA. DHA OFFHIZ K 2 PC3 MO FE~D 5% « 23
2-2-5 PLSAAIE EPA, DHA OFFHIZEIT 208, tHIN, FEHTARO
HIE - 23
2-2-6  PLOSAFIEIM, A ONZ EPA, DHA FAICE T 2R OHE - - 23
2-2-7  wEaHEAT - 24
B RER
2-3-1  FIBSAAIBIIZ 51T 5 PC3 AL DT~ 52 - 25
2-3-2 FISAAIE EPA, DHA OfFHIC K2 PC3 il DOBEFE~D 2 - 29
2-3-3 PN AAIE EPA, DHA OFFHINZ T 2AHE, tHIN, FEHEERO
HIE - 35
2-3-4  FUSAAIEM, AN EPA. DHA I 1T 20 R OHE - - 37
FHIUET Mg - 38
BoE Ty Na s MR AR DS ARIRAR I Z 1T B n-3 SR E MR BAFDHE
JHRBR DS BT P08 A D et
1 IMES . 41
BE FEBTIE
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AP T, USRS ZigiE & L THW,

5-FU 5-74vvo v

ADMT androgen deprivation monotherapy

AR 72 Fu %7 UK (androgen receptor)

Bcl-2  B-cell lymphoma 2

CAB combined androgen blockade

Cl =vbEx—varA 7 v 7 A (combination index)

CPA 774 A7 7 I K (cyclophosphamide)

CRPC EBRPIMERISIIRAS A (castration-resistant prostate cancer)
DHA Ra¥~FH = (docosahexaenoic acid)

DMSO Y AF /LA ARF L K (dimethyl sulfoxide)

DOX K3 VLB (doxorubicin)

eNOS endothelial nitric oxide synthase

EPA = A aH R &= i (eicosapentaenoic acid)

EPT = hA K (etoposide)

ERK1/2 extracellular signal-regulated kinase 1/2

LH-RH PERRRI ARV E Vi A v v

MLCP = A Ui ~7 + A7 7 #—1E (Myosin light-chain phosphatase)MMP9
matrix metalloproteinase 9

M-PER mammalian protein extraction reagent



n-3 PUFA n-3 RZAMARELFIIERIEE (n-3 polyunsaturated fatty acid)
NAC N-7EFILI AT A (N-acetyl cysteine)

NRTK FEZRKRT 7> %) —F (nonreceptor tyrosine kinase)
p-ERK1/2  phospho- extracellular signal-regulated kinase 1/2

p-Pyk2 phospho-Proline-rich tyrosine kinase-2

PTX /37 U & FE&/L (paclitaxel)

Pyk2 proline-rich tyrosine kinase-2

Rho %7 —<¥ Ras homolog gene family kinase

RIP receptor-interacting protein kinase

ROCK Rho-associated coiled-coil kinase

ROS & MR FE (Reactive oxygen species)

RSK1/2/3 ribosomal S6 kinases 1/2/3

RTK =R TF v FF—E (receptor tyrosine kinase)

SMAC second mitochondria-derived activators of caspase

STAT3 signal transducer and activator of transcription 3

STNF-R2  AJ¥RMERESEEESEIK F- L& 7° & —2 (soluble tumor necrosis factor receptor
2)

TRAIL-R1 tumor necrosis factor related apoptosis-inducing ligand receptor 1
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JEELIZ=ZRREEBEFZRD—DOTd D, IREDOEERR Y Th DBV IT—iK
NS IRFHZFE D, Z ORI VR T U NVEEFoOMEE LT\ 5D, ZORHE
HOR ST K- CTHSENENEE, hE8ENRE, REEVRIZOEIND, S HITK

DRFEBIT L > T, BARDFEEDMAET D, RUFET, HOTENR TH 2

i

TA AP Z TP (EPA) & Rah~x ¥ (DHA)IL, n-3 PUFA (Z7)
FISHLD, EPA IXRSEH 20 OHICHEFTO —EEAGZFFH. DHA [TRFEH 2

DHINZAEATD “EiEA 2>, EPA. DHA HICHEEAEM DL < NEEIH -
JEMAER CTH Y | RO TR E LTHMON TS, FES 7 U A hOE
fior s LTH < OREIZHW O DML, BRIROGIZEB W T HBIE, Rind 71 /1
RENVENZTF N ZAT AL S 8AIDS m R ERFRIK & L T AE
HMIZHEESNTWD, £, BHEHEREL, A4 v F OTC & LTHRIIES
TWb, Z# 5 n3 PUFA Th5 EPA, DHA DIEF L L THESNL TS HD
X MIENEEAR T, UARZ 7 REHEM (1, 2), PAZEMEENIREEALIE IS FE S K,

PR, B OBFEIRTH S5, —75. BHEM L LTER b ol i, FFHke
fEE . HILAHERE CTH D, Eiz, DMERICKT HER E LTLMERA N
R OMFIZIE (3,4,5). FREBIREEROBEICBIT D7 7 71— AMEBIREELIE O
EATIRIE (6), 27 — 7 T K DM/ MEEDIRE (7). 7Y FIZHBT 5 MES
IREE DHERVE 2 ST 5 (8). MOMILE TR Dotk znR (9) R EBHREINT



W5, TR, 2R S ORI Z TR AOIHIENRE SN D Lo IckhoTz,
TN ETIThN = KIABE A I BV T n-3 PUFA fEEEDNZ\OIE E T
AFRIERHIIR DK ENE VW) T ET U AZH TN D (10), S HICHIRIZBT
D EERNADOERESEERICE L COUIEENR L OIEND TV, #
BoOHEN2EINTWD (11,12, 13, 14), Z D XK 512 n-3 PUFA OB ARLZE T
B BRI T AN EN R ENSOH D, FD, NAITKT BRI L
TR X OWERH Y (15), ILEE (16, 17) , AR IEAIILE  (18) ., il (19).
faBEEE  (20). ®EGEE (21, BAMMaI@MED oSERMER I (22) 2R EIC
BT, MRERTEOMENEIES ATV D,

I, BAROFERE AN A LR oTc (23), DA L ITERAPRE BT A
WS, 3 OMBIAMIT S 2 OJF K T DNA IZHE &3k U, M| R H5E & s
B % 5 BEEMEDTI T D, Ras 72 EITRE S 2 M & I S & 5 72 D 1203
RBIBTDERSTHZLICE > TEENDIDAUREBRLRTOIEEE (24). p53 72

(TR S D IR o B 2 R dn LAIAE 2 FE LS [ 3o 5 72 D 0 33 A& AR
F-ONNH S AU (24, 25), MEBEE ORI SN KDILD Z LI L o TRALDO T B
BEREZ D, ZOBIBTFOEROEEEAA = 2—albEH, TOf =T
—Ta VOJRRIT Y ¢ VARG BN AR RE . SERIM e 25272 D (26,
27). 3 AJRIEAR T AR O ¥EFEIZ B G L. R DR AL 72 ST
T, IERICEOEHAEEE 2 BRI SETWD (28, 29, 30), 25 AHNHIE ST 134
a2 GE & U < 30 5 ORIk U TRl AEFE R AT S, VLA
AIRBIZ R o T2 G A IR A LI S 5 72 DI < S DR L, Z ATl E
HOEIECHIO AR THLT A N— ABREEGT 5, fMladoiAfbizisune
I, A== a3 VTN TS BICERICERAZEZ L, fiaE 5o ko
I H R IR 0 R U Mia A 8 & Biha T 5, 2 ORI BRI GE & Bl dn L



B AE T nE— g 0, OB TIEFAE Lz h A i 3R P9I
BE-oTWD, ZOBEEND I HRLBIETOER ENER LB L ES
ToH7u T Lyia WO RBEERD 2 & TR AL D EMEE DR
WACED (31),
ARMFFENZ BN TUIH 2 DA DT, BISZIRD AAZAE B Ui, RIS AT
PERFE D#RE CTh DRINLIRICHEIET 28/ TH 0 | DNEHIZ AEFEAE L A3 HE N
T 5, Fiz. 2003 FITITHABIREEN 3N THY . ZTOH L BHEIZH T HK
K2R DU & 5D TN (32), HAIZISIT 2 BISZMEAY A O FE R fifi B 75 01
([CRL7ZFETERIT 2017 EICBWTAR 10 FAK T 198 ATH VL T\ 5
(23), F7=. HHRENT S EILEDS ATHIMEMIZH D (33), BISZIRD A DIFHE
SIUAEED B IG & 72 D05 T O WEIEIL Huggins 512 & - TBEIC
1941 FITHE S, ZORICIIIBRNESR L X v e F v BRI Tho T
EENTWD (34), BIfE, RINZIRDS A DIREIRIIHLT v a7 B & o3k
MNERTH D, ZIUTRNIIRB AN T > Re 725K (AR) &4 LT
T 5 Z LITERT 5, WAOWEIEDOBRIX, 2O ARDODEETHL T ey
COEREERTHZETHD, Ty NueFiEREbmkThwmInsbo L
BB LD DWMINDbDENHDHDOT, NWEIEIIRERBEXOT v kel
%9 % REEUMEE ADMT (Androgen Deprivation Monotherapy) & . Fl'E %
ZOTHEEGNICT Rl o2+ 2867 » a7 ke CAB
(Combined Androgen Blockade) (Z4372°41% (35,36), $7lZ CAB J%{%IZ, ADMT &
e L CaIMERE < EHERE E L CHESRES LD (37), 2D OIRFEICITME
RIS AR Ve ARV (LH-RH) 72 =A S LH-RH 7> #X A=A kD
L9 LH-RHFBEER, O E I FRTINEZ I R EDIEAT oA REHT

N7 U3 e EAHWGILS (38,39), D X D 7oA UAEIEITIG R BRI H1 ] D



TENHENEN, F o, BINLRD A DAFFEEBIALILE TH 0 | IR 3 20,
H5FE D & 5 B TlL CABFIEDEMMEIINGES N TE BT (37), T DOMMOIEHR
B LT, BEBEEICEVLCUIELT YU A PRy, V) — T 4 T BRI
5425 Z & THRAMIZO DNA % a #R12 &> TUIEr L, 23 AMIa &2 e 2 150E
HNDIEIEE P SN D (40), B5ITEEREZ AT HRNIIRA AW TES
Bzt R L, BB A N P ETOMMZIER SE 25 Z &5, At O RS
VELALEGRBR CHRFES e (37,41), E7BEBISHE S BERIIS L CIdpesk
DI DEEREIAE D FRFRIR AT O 3. 0 7a K m & B N #7255 6 21T 8
M & LT, W A 2 RIS A ORI AT B a2

M FULRY ZHETLZENHD (40), LrL, ZOX I RIEHEEIT-> T
bIRFIEE AR 2 L2 BE O TRITE N, B A BE ITERmENZ <,
PN AKIORIWER 72 & ORI AT 2 B WEE B L, S 51T, N0
FEBIAATE 0> DR RGE T 2 & RINZIRDY AN W IR ISR 2R3 &L D
(270D, Fio. ASRAISLIRAS A OHFEZ MR 2517 > R r 5 3D HISLIRAS A
DEEIE 2T X 9 12 < Androgen withdrawal syndrome 7% =2 78— MFZEIC L - T
HHENTENTND (42), 2D K D IZASKANLIRD AT H R T o 7o NI W
EICHPIMEZ2 R T X 91278 o T2 RINLAR DS AT BB PTMERT N IR 2 A (CRPC) &
MEIZAL (43, 44, 45), BIFED H AT CRPC OIRIEIZHE AT 208 AKNT YL
ZIR, TETTRUOHFRPT > Fu Uik 2X VU RPNBAAITH D Kt
X 1NV EXEILTH D IRFREOZTRELII D720 (46, 47),

KGO B BB RIEDOR 51 T2 CRPC DI n-3 PUFA Z W5 Z &
T CRPC OFHIER O REMEZ RN T 2 & Th D, & HIZ n-3 PUFA IZRIZ VR
DFIE Z H T D FTHEMEIN RSN TE Y (48), EPA 3 LN DHA & Al iy
Rl okl UCHATEMMEI B R 295 Z L HBI L T2 (49,50) , AL CIELE#R



B BF D DRI LRI AR CdH 5 PC3 W T, in vitro D% T n-3
PUFA OANMEZ BT L2 (51), Z® PC3 fifniE AR 2AK7E L TH Y . CRPC D
KRB & 70 o TV D RISZIR DS AUHERARE T d %, 25— % TlE.n-3 PUFA T& % EPA,
DHA 73 HUC PC3 Ml DIEFE, #5786 - IRIEIC E D X 5 B e 5 2 5 A Bt
T2 & & HIZ, EPA, DHA 2 PR 7R ML R EERIPH TRV 2 R T 0 B D & et
Lz, BEwETIE, FH—EOMHEND n-3 PUFA ZEEFOHTIB AR O LT3
BB AT T E D0 EDNE MR LTz, CRPC OBEAFIRHE TIZPN /U
ERUANTIEE XU O RIIDAAIOIRDBHNGILD D, B ISRV TR, Ak
BRRDSRUWNFLS AU 2 IV 240 S OFEAIA BT PC3 M S AR HN I 20 2 2
RBOLONED, E LT, ENHHMNAHKE n-3PUFA 0T 22 L T, 20
PETEAHIN RS & HITHTRT 2 B0 E R Lo, ZAb OMFHZ L0 | Bl
(TS RN AT ORR, £z, £ b & n3PUFA 242 Z LI &
HDHMRERG)E L, B\ TIEH 5, 5 & THP L7 n-3 PUFA OHLA
PRNRDA T = AL T 222 AMNE Lz, MlAANO Y 7T AREITA
REBBIZK ST FUET LA ZHWTHEEDO Y 7T Va2 LT, 7 LA 12X
DTN HIEE O T R b — 3 AR D DB A= DIGMAL % 1 - 7= M 3¢
(RN DOIEMERESEFE (ROS) 12 L DHIIAEZFRGE L, & HICHIfRSETS 1 Tlid7e <,
AR OBEFHIZBI 35 > 7TV % 1B 5 T & Tn-3 PUFA BFFOR AT D A 1 =

A LDz B3R LTz,



B n3 REMAERFIAENIERIC L 5T v R a7 v AR B S R kR |
b2 BEHE QMR - BRI 2h

N

HH NS

23 AURBRE O HETE A 5 5 2 L IFFRRICEE R TH D, S HITIE, A
PRI OB & & HICHRR - REBNE LD 2 SIXBEOAEMTRICKE S EE
T 5. DS ARRITRIE B CTHEGE L 72 #% . I8 A DR, BB DB TN T
PR 2 Blae L. B RA KT 5, BTG, U o TR, &
Ve RfB I SN D (52, 53, 54), T DA B =X LT @HENRDH Y . FIHET
DOHIFE, JFFEED S O W /I OBERL & JRE ~DRE, IRENTOBE), K
. AR O M N ~OBE | B IEs ~ DRI, BB IR T OB &
5 AR DAERR S AL, 2 OIS BRI O R AR O T AR s A&
G ERTORENER L TRIDZZENFHETHD, BRICEL RV
PATETHURIRIE ORESL, FTHBEY OB 7 ETTHRB R TH D Z LR3EW, £
Di=h, OO, NABEOEMTEICE L TREREWREEFS (55,
56), = LT, ZAUTRMZIERA BRI TH 2,

$% < OAFFEIL EPA, DHA OFF O3 A DOEEFEMHIZFICEH LT\ 5, AE
BV TIX, Z OBFEIEIS RO Z 70 O T - MG R LA L,

FTARFETIL, EPA, DHA 23 HRCHINL OBETEINHI S R 2R3 A& EKGH
AR L N U NI —E DT AR O A1T 9 Z & T, EPA, DHA MR
FERTF R 72 AR DD B 2 I ERFT LT, EHIC, ZORRNE LTV

F ¥ N —JEIT K % Migration assay & Invasion assay & Y% Z & T, EPA, DHA



DFFORER « IRTERE DI R 2 5 U 7=, ZAUTMIAE X 0 /) S 2/l FL & £
ZHWT, MICEE S & IS A O R WRAZFRHICHE T2 Z &I X
> T, ZTOMBDOBEREZABRT 2 HIETH Y . o, BEHIRRR 7V A [EE T
5 Z &I Ko TEfEICMIa DREREZ R 5 HIETH D,



o FEBRITiR

1-2-1  #3KE

PC3 il & [ESZAFZEBH 8 tE NBY LB IERT A A U Y — A v 2 — (I,

HA) L VA L7, EPA, DHA % Sigma Aldrich (St. Louis, U.S.A) L VAL
o ~ MU AKER~ N v 27 2 (LLF, = U Z/1)% Coming (NY, U.S.A)
K OEA LT, UV U EREENZ(PBS). RPMI1640 F5iti, ~=2 VY« A hL T}
~A VUVRR, UVIIET VT 2 (BSA) . F##k Isopropanol, —ifk A ¥ J —
Jb 1 Wako (KB, AL VEEA L7z, 7 U AX AL F Ly MRITHHE T
(LA LL,

1-2-2 RILFH
EPA. DHA |3 Isopropanol \Z{&f# L 7=, Isopropanol (Z¥&fi# X 7= EPA,DHA %
—30CLL FCIRAFE LTz, D% 3% BSA %A RPMIL640 H5HiCifkimL, V=4

—a RV IR ST,

1-2-3  fllfaksa

PC3 #ifld % 5% FBS, 100 U/mL ~X=3V > 100 ug/mL A kL7 h~A >
DYLPEIT 72 D J O FHHE L7z RPMIL640 B5 M THeE Lo, Ml —H £721%, =
HBEXIZHEMAZRZH L, 60~70% 2 7)o NMIELTZE&HEME T A L
— X ThRZE L PBS T __[ml¥eifth. Trypsin Wik & WO CRES L=, B53%81T COs

A F 2 _R—=HZNITT 5% C0Oz, 37°COSM:F CHllE 252 LT,

10



1-2-4  HAQIESH

PC3 Al % 3x10° cells/well &72% X 5 6 well-plate (ZFEFE L, 24 B§fi] CO» A
VX 2R HTTHE YT, 24 FFH# PBS T _[HIMIfG 2 Ve L, HEifIE
e Z 22 4% EPA. DHA % fc#&JEE 25, 50, 100, 200 pg/mL & 725 X 5 12
U7z, FHEE 24 WHpEEER 21T\, Trypsin CHIEE L. MERFHAA TRl A 5

L7,

1-2-5 Migration 7 v &A1

24 well-plate, Cell Culture Insert (Corning, NY, U.S.A) W\ C{T7>7, £
7% Cell Culture Insert |Z PC3 MRS IBIE 2 B MM Z- 1 T 5x10* cells/mL A4,
T3 & 72D 24 well-plate [ Z1% 10%FBS &4 RPMI1640 5z Avi=, Z OFEE
J7121X. EPA. DHA #Z1ZF4 25, 50 pg/mL N L7z, 24 B COxA{ > F =
NR—FITEEEToTe, D%, AF ) —/VTHIRZEELZ U AZ LA
AL hCY L, BEMEEEIZ T Cell Culture Insert A > 7 L > DR T Zi@ils L,

AT U ERNCAT A Ll 2 5 HE L7,

1-2-6 Invasion 7 v & A

24 well-plate, Cell Culture Insert % VN T{T~>7z, k75 & 725 Cell Culture
Insert (2~ MU T ZAINLCOr A > Fa_X—FNTIZEELTE, v~ T
DO EEH ., PC3 M RE IR 2 M5 44 T 1x10° cellsymL AL, FhHE&725 24
well-plate (Z1% 10%FBS &4 RPMI1640 Fiti 2 Ai7-, Z OFF L FITIE,

EPA,DHA % 24125, 50 pg/mL @A L72, 40 Fffi] COx A F 2 _X—Z [T T

11



BRI Tolm, TOH%, A% ) —)LTHIlREZEELZ VAX VAL ALy 8T
Yufa L, BAMSEIC T Cell Culture Insert A > 7 L ORT Zi@mEL, A7 L

JEEICATE Uiz Lo 2 513 L 7=,

1-2-7  AEEtALEE
T DORFHIFENTIX R version 3.4.3 (R Core Team 2017)% FH VN CT4TV >, Dunnett O

MBI THEZZHIE LT,

12
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1-3-1 PC3 #lifa D HE5EIC K 1E 3 EPA, DHA D%

EPA, DHA |3 PC3 a5k Ui FEARAF B 70 AR E Db s R 278 b -
(Figure 1,2), EPA. DHA [33£(Z 25, 50 pg/mL D ¥R TIIRIREE & il L T4
AL DD 2 7R K720 A3, 100 pg/mL 785, = OAEfaEE A EICED &
. 200 ug/mL TIXFERITHD ZHE T,

Control (untreated)
3 o O TR

EPA 50 pg/mL EPA 100 pg/mL EPA 200 pg/mL

y
% PN
s g

Control (untreated) DHA 25 pg/mL DHA 50 pg/mL DHA 100 pg/mL DHA 200 pg/mL

Figure 1. Photomicrographs of untreated and EPA added PC3 cells. The number of

EPA 25 pg/mL

surviving cells after 24 h incubation of EPA and DHA concentrations 25 to 200 ug/mL

and untreated cells.

13



120 120

100

100
80 80
X
F 60
40 40
20 2 I
0 0

control 200 control

Cell survival (%)
N
(=]

Cell survival (%)

=

EPA concentration (jg/mL) DHA concentration (ug/nL)

Figure 2. Effect of DHA (right panel) and EPA (left panel) on PC3 cell proliferation. At
24 h after seeding, various concentrations of DHA and EPA (0, 25, 50, 100, 200 pg/mL)
were added. Final concentrations of BSA and isopropanol were adjusted in all wells.

Data represent mean = S.E. (n=3). **P<0.01.

1-3-2  PC3 #ld DB ENHEIC 13" EPA, DHA D #2% (Migration assay)
EPA % U DHA [FHIEIZ 52 % M IAF SV RETH 5 25, 50 pg/mL T PC3 D

BEhEE 2 MM L (Figures 3. 4). EPA & DHA25 pg/mL CTIFARBREZRDDH T &
X7 o 72m3, 50 pg/mL TIIAEZEEZRDT-,

14



Control (untreated) EPA 25 pg/mL

EPA 50 ng/mL

Control (untreated) DHA 25 pg/mL DHA 50 png/mL

Figure 3. Photomicrographs of untreated and EPA added PC3 cells. PC3 cells and EPA
or DHA were placed in cell culture insert and incubated for 24 h. PC3 cells were

stained with crystal violet.

120 120
100 100
3
& 80 = 80
h 8
S 60 3 g 60 =
g E
= 40 & 40
& >
S 20 20
0 0
control 25 50 control 25 50
EPA concentration (pg/mL) DHA concentration (ug/mL)

Figure 4. Effect of DHA (right panel) and EPA (left panel) on PC3 cell migration. PC3
cells were seeded in the upper chamber and incubated with various concentrations of

DHA or EPA (25 and 50 pg/mL) with 10% FBS supplemented medium in the lower

15



chamber. After 24 h, the number of migrating cells were counted. Data are presented as

mean £ S.E. (n=3). ¥*P<0.05, **P<0.01 vs. control PC3 cells.

1-3-3  PC3 #faDZHAEIZ 21X EPA, DHA D% (Invasion assay)

EPA &% O DHA 1% PC3 il D IAFHIC B % KT S /e WRETH 5 25, 50
pg/mL T PC3 #IDIZIEEE 24| L (Figures 5. 6), EPA Tl 25 pg/mL D E
TIXRMEBEOMHEN B L e > 7223, 50 pg/mL TiE 50 % E THHI L7z, —

J7 DHA 1% 25 pg/mL IZB W TIRIEREZ 50 %2 £ THESIHI L7,

EPA 50 pg/mL

Figure 5. Photomicrographs of untreated and treated PC3 cells. Cell culture insert was

coated Matrigel®. PC3 cells and EPA or DHA were placed in cell culture insert and

incubated for 40 h. PC3 cells were stained with crystal violet.

16



120 120

100 100
80 80
60 T+ 60
40 % 40
20 20
0
50

control 25

Invasion cell (%)
Invasion cell (%)

*
[
I %%
control 25 50

EPA concentration (ug/mL) DHA concentration (ug/mL)
Figure 6. Effect of DHA (right panel) and EPA (left panel) on PC3 cell invasion. PC3
cells were seeded with Matrigel coating in the upper chamber and incubated with
various concentrations of DHA or EPA (25 and 50 pg/mL) with 10 % FBS contained
medium in lower chamber. After 40 h, the number of invading cells were counted. Data

are presented as mean = S.E (n = 3). *P<0.05, *P<0.01 vs. control PC cells.
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SHUUES /R

ARFTIX, EPA, DHA % PC3 flfRiCHINT 2 2 &Ik - T, ZDOHIH, #5
% - RIMBEICEE LG X 50 &2 et Lic, 9. A4 2 EPA.
DHA OB A2 BE LTz, ZDfE%, EPA, DHA 1£2 25, 50 pg/mL TIXEZRMN
BEL bl U CHEE 72 %1372 < . EPA., DHA #£/Z 100 pg/mL TH B2 A0 E %
Wb &€=, F£7-. EPA. DHA 7% 200 pg/mL TiE & 5125 A IS 20 5
a7z, EPA & DHA O Z i 9% & AMia o 2B L T4 lE
HRE LT EIEE CTH D 200 pg/mL (25T EPA OZhEA DHA O F % 1[A]
o7z, IRIZ EPA, DHA MWEEFEICREE U7V EE CH D 25, 50 ug/mL & W T
Migration assay & Invasion assay %17 7=, Migration assay Cli%, EPA, DHA 1t
(Z[RIAR DA TR OB EHRE 2 M L7, 25 pg/mL TIERICAEZZ@BD 5 2
TR Do 7225 50 pg/mL TIXEERIFE & g LT 50 % % TE OB EhE
EABICIEIT D Z L3 L7=, Invasion assay ClX. EPA 25 pg/mL TlX R
TNEE & Eeie U TR0y > 7273, EPA 50 pg/mL CTIXiEHMRE 2 SERANEE & b L
T 50 %A1 F CTHEIZHH Lz, —JF5. DHA TiX, X VIKRED 25 ug/mL 12
BT H IEAINEE & Ll LT 60 %LL T & TIRIMREAZ A B IS L, 50 pg/mL
TIE, MEAINRE & Ll L C 30 %At £ TIRIMEE 2 A E il L7z, Invasion
assay DFEF G, EPA &l L C DHA 28 L 0 BAE ICRIERELLET L Z &N
B 57272 > 72, EPA & DHA (T3 B TRISZPAS AMIIERK PC3 MEIZ T L
THGH, 58 - IZEMEINREZRO D3, WEOHROERIZONTITE H 72
HIFRIDBLETH D,

MAKIROHIEIZT S HAAD Z & | EBIINAEEDEmTRICKE B
THZELITAWTHY . OB EZMEIT 5 /TREMED & 2 Zli e 18FIEDOHRR
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FIEFICEETH S, HAEITI VI TIX EPA, DHA [ZALFHE L L CEIchH
fRE s EEZ B E LTI SN BENZ W, BEERBRICZIV T EPA RAl% H
[[] 2700mg AR A L 7255 1213 Rl T 150 + 60 pg/mL fiif2 £ T EHT 5
(60), F7-. DHA & EPA O Al 4g/H Z#KEH 535 Z & T, EPA, DHA Ol
YR 200 pg/mL DL EFE TEFT 561, ZNHOFEHRNS, SREERE LT
EPA. DHA DRERE TR FoRERRRIRE TH D, LnL, B8 -
27 A TH - EPA, DHA OEEIL 25, 50 pg/mL & & 52K L
EPA, DHA Z 8L U THRM U720 hiREHER 25 b RE < FlElS Z
IR WRETH D, ZOBLEN D bAEERE L7 EPA, DHA ORERE
AEERA 7R EEPH I E DIREERRE CTh D,

UL EOFERN S EPA, DHA [ ZHAM AN DA BRI 72 R FEFLPH 2 35U T PC3

TR U CIR R 080, 5% - RIS R AR S 2 LA B 7e o
72,
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H B n-3 REMARFAENIEEC L D7 o Fu 7 o IR RAFVERT L IR L2
X9 D P AN DZhA & HERZDRIZ I 2 HEFEINHI 20 2R

FHH NEE

%—F|ZC, EPA 3 XUV DHA 73 PC3 AT % L C B R A7 70 BEFH A 20
REermTZEenHLMNERoT7-, UL, EPA, DHA B E 72 1ZW#H O T
BEIRAZ L EE A3 T2 S VDRI R E 152 Z L IR TE D NENIAATH 5,
Z ZCAE T, BREEOIEMET DR D518 UKl L EPA, DHA 20t 5%
Z LK oMEIEM. MIMER. FHUEHOFEL KRG LTz, BI/E, CRPC ®
BRI TE 2R AANL Y TV o REIBPAEEZRTIE, 2THT v Fe s
NERNCEET 2N WRIER ThH 5, RETHRFTT D 0FHROERIZ L -
T, BEfFOHR AKl L EPA. DHA Z 0T % & o T8 BLR RHRIG 4 1278
TELAREMNH D, £z, FIFICED ST, EPA, DHA OffHIc k> T
PN AKIOBEDP TR S du, T, 7o LI RAZ G2 0 Thiud, BIAIC
EH P& LIRS OWB 72 SIC X D IEMRE T2 2 LR TE D,

HIRE O BAFE T YL /8 DNA OIS — O OMIEN — D2z 5 £ To—if
DI TH Y | ZOFALVEMIBE &S, BAITIBO T Z OFIERHME )
FISHI RS ELAL, EHIRICHIE L T\ 5, BUE, R CHEA SN TV DA
PAKIDZ 1, MR Z M2 D202 Fro 2 &% < MluE M E %
52550 ThHhb, RETHWZINAAID > HLNFEEIX, ZOEEFFO,
5-7)vA v 70 (5-FU) 1%, DNA OFRERCTHLTF I ERELTAD
AF, DNAR YU AT —EDOMERICZEESE, FEYLreyr (DOX) I

DNA O FEXRIC AV iATeZ & TDNA R Y A5 —FI|Z L5 DNA &k % R

20



L. = hAR ¥ K (ETP) IL DNA OARFHIHAT 5 IR e & 2 B3 2% R
AV AT—PHRIEL, 7745 A77 3 F (CPA) 1Z DNA O H%E A F L
b9 %52 & TDNA DEREEFET D, MIATnRET DL I fHTRo 7Y
R DNA % —ODMEIZ /0T CTHORNET &b, /X7 ) XXt/ (PTX)
X, Btalhz Z OO~ & 3T AMUNEDEA A B L, £ OES %
FHI DL ETHARDREMET S, b LEONAAZ MW TREIZKIT
LEBREIT ST, ZHOOHNAFNIA, CRPC ITEGARWEATH 5,
PTX (2B L CIIEBROEAITH D K& XL & H AT X IR % FFo
28 PTX ATV L2V A DHTHS AN IRER R D DS AT B W THIS &2 FFO 6
D (62), FI=WEAMFFEIZIBT CRPC 12K L TT =— X 2 ORERRBR A TH
T2 ERH DI AAFNEHFLITEIRL TV D (63,64, 65,66), KFETIX, £7
MIMIORGETE LT, ZAbHRAAlZ PC3 MldiICENENFMTHRINL, Z0
LS AHI D EEFEIN I R % R T O E D E G 5,

WIZHUAS UKl & n-3 PUFA CT& % EPA 721X DHA Z# 0 L 72RO fEFE, HH
n. PGSR ARG L7z, £ OHIEIZIE 1981 421Z Chao-Chou ZE 2328 L 7= =
YEX—YarA Ty A (CEHWE (67,68,69), & 512, AEFWZHT
P A O B A O e KIBFE TR L fE R & OFARE O R 2 il 5 Z &
TOFFRE DN R DA HUA A B DD e R FEAE FIRE DN R & L5122 D5 i
DT HRET L7,
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o FEBRITiR

2-2-1 A3
5-FU, CPA, DOX, Y AF/ILA/LEFT K (DMSO)E Wako L WA L7,
PTX. ETP /X Sigma Ardrich & Y i A L7z, LUNAT % LMS (R, HA)X 0§

AL7.

2-2-2  ARFEEEE

5-FU, PTX, ETP, 5-FU, CPA (32 CDMSO IZTHEM LT, R¥ Ve
I% PBS (& CIfiE L —30 FELLUF TR Lz, & TOHMAAITEEHEEZ DMSO
F 7213 PBS TIf#E L7=, EPA, DHA ORI —8E5 & 1-2-2 O EZ H

TiT1-o77,

2-2-3 LA AAIRMIZIS T D PC3 AR O HE G~ 0D 52

3x10° cells/well (2T PC3 i % 6 well-plate (ZFERE L, COy A >3 2 _X—H |
T2 WRFREEE LT, TO%, LEOBP AR E ENENORE THRINLTZ
%, FE 24 BRI R 21T o7, 24 FifflfE, B U ¥ —TdH 5 LUNAIL %
I TAE R B HI L 72,
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2-2-4 IS AAIE EPA, DHA OFFHIZ X2 PC3 Hiifiel o> HEFE~ D 5278

1x10° cells/well (2T PC3 il % 24 well-plate [IZHEFE L, COy A v F 2_X—%
IZTC 24 SR L7, £ 0%, AFEOHIA AN E EPA, DHA % 2 E DR
FECTIRIN U724, 3 24 R 21T o 70, 24 R, kAo o2 —Th
% LUNA I % A CARIIR SR 2 51 L 7=,

2-2-5 HUAAAIE EPA, DHA OOFRICISIT 2%, M, FEHzhRoHE
P AR & EPA & L <13 DHA Z0FH L7 OIRE 2 Z 4L, [Dabgrals
[Dab.onal. [Depaap]. [Donaap]& L. HMUZET HH2N A, EPA. DHA O
INEBRIZF\N T, FLASAKI & EPA, DHA Z0FH L7-Re & A Uoh 215 2
ZZ I EN[Dap]. [Depals [Douald L, U FOXZHWTCIEZH T Lz, Lo
L. U3 AU KOV EPA, DHA & OFFHINC & o TH & 7u 7o M i BE FEAm il 25 2%
D IR AFIRMIC I T 2R A2 LR S5E, BRI IZ W THVW A
ERE % [Dap] & L CTHER L7z, Cl=1 ZAHME%E, Cl<1 ZMHEHFE, Cl>1
AR E L CHIE LTz, E72. 2VRIREOHEEIIZR D dre Ny r— V%

i L7z,

L _ [Dap,epal [Dap,pual [Depaap] [Dpha,ap]
Combination Index = or

[Dap] [Dapl] [Depal [Dpual

2-2-6  HIDSAFIEM, dFONZ EPA, DHA BEHICBIT 280 R0
223 L 22AMBELNTRERLY 223 I2BWTAETHWON-HI A
B BRI O e KR E THE O NI O ELFR NS 2-2-4 TEHONT-HI A
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#l & n-3 PUFA OGS OGN/ ROEEZ RO T, ZOEDPOLLTEZ—, 0~
5%+, 5~10 &#++, 10 L EA+++E L CTERLT,

2-2-7  HRERHRAT
4T OFEFHEMTIE R version 3.4.3 (R Core Team 2017) % VN TITU,
Dunnett DRREIC THEAEZHE Lz, £z, SR OB IE Tukey ORRE

WCTHEZAEZHE L,
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B RER

2-3-1 HUAAAIBAMIZ I D PC3 MR D HEFif~ 0D 528

CPA TIiZ PC3 MM T 2502 55< . mARETH S 200 pg/mL 1T\ T
b A B R AN S B 2 R S 72 o 72 (Figure 7)o 5-FU IZ. 1~50 pg/mL D
FEIZ B\ TR AR A 7o fi R O 2 78 0 7= (Figure 8), DOX X, 0.1~10
ug/mL ORIV TR R a2 78S 7= (Figure 9), ETP
[X. 5~100 pg/mL DI IV TR EAKAFHI 2 M iad o 238D 72 (Figure
10), PTX E, 0.001~10 pg/mL ORIV TR AR AR 72 Ml d Db % 58

. B/ EIREIX 0.01 pg/mL TH -7 (Figure 11),

Control 100
Cyclophosphamlde concentration (pg/mL)

120

100

8

o

6

(=]

Cell survival (%)

4

(e)

2

]

o

Figure 7. Effect of cyclophosphamide on PC3 cell proliferation. The X-axis shows
anticancer drug concentrations, and the Y-axis shows the percentage based on the live

cell number. After 24 h of cell seeding, various concentrations of cyclophosphamide (0
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(control), 10, 20, 50, 100, 200 ng/mL) were added and incubated for an additional 24 h.

Data are presented as mean = S.E. (n=4).
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= | Kk T Ak
>
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20

0

Control 1 5 10 20 50

5-FU concentration (pg/mL)

Figure 8. Effect of 5-FU on PC3 cell proliferation. The X-axis shows anticancer drug
concentrations, and the Y-axis shows the percentage based on the live cell number. After
24 h of cell seeding, various concentrations of 5-FU (0 (control), 1, 5, 10, 20, 50
ug/mL) were added and incubated for an additional 24 h. Data are presented as mean

+ S.E. (n=4): *P<0.05, **P<0.01.
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Doxorubicin concentration (LM)
Figure 9. Effect of doxorubicin on PC3 cell proliferation. The X-axis shows anticancer
drug concentrations, and the Y-axis shows the percentage based on the live cell number.
After 24 h of cell seeding, various concentrations of doxorubicin (0 (control), 0.1, 0.5,
1,5, 10 uM) were added and incubated for an additional 24 h. Data are presented as

mean £ S.E. (n=4): **P<0.01.

120

100 I

Control

Cell survival (%)
o N N o0
(e] o () (e]

(=]

kk
k3
*k *%
I Y I |
5 10 20 50 100
Etoposide concentration (pug/mL)
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Figure 10.Effect of etoposide on PC3 cell proliferation. The X-axis shows anticancer
drug concentrations, and the Y-axis shows the percentage based on the live cell number.
After 24 h of cell seeding, various concentrations of etoposide (0 (control), 5, 10, 20,
50, 100 pg/mL) were added and incubated for an additional 24 h. Data are presented as

mean = S.E. (n=4): **P<0.01.

3k
I k% *k 4k
Control 0.001 0.01 1 5 10
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Figure 11. Effect of paclitaxel on PC3 cell proliferation. The X-axis shows anticancer

drug concentrations, and the Y-axis shows the percentage based on the live cell number.
After 24 h of cell seeding, various concentrations of paclitaxel (0 (control), 0.001, 0.01,
1, 5, 10 pg/mL) were added and incubated for an additional 24 h. Data are presented as

mean £ S.E. (n=4): **P<0.01.
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2-3-2 HISAFIE EPA £7-1% DHA OBFHIC X % PC3 HlI DT~ f 9

CPA D% 5, 20 pg/mL., EPA, DHA D% 25, 50 pg/mL & LT CPA
& n-3 PUFA 2 COMAEDOE TEREZITo-FER,. CPA OREICEHDL LT,
EPA, DHA @ 50 pg/mL (233 T CPA U & Fhig L -Com\ i fm B S ) 2378
5tz (Figure 12), 5-FU O£ % 1, 5 ug/mL, EPA. DHA D2 % 25, 50
pug/mL & LT 5-FU & n-3 PUFA & COMA G O TEBRZIT > - #E%. DHA
25 ug/mL + 5-FU 1 pg/mL OfAE DO LIMIBWTAHEZEZRD -, EPA,
DHA 50 pg/mL + 5-FU 5 pg/mL DA 0TI TIZGRY Nl e TR ) 20 R
%87 (Figure 13), DOX D% 1. 5uM, EPA., DHA DO % 25, 50
pg/mL & LT DOX & n-3 PUFA £ TOMAEDOETEREZIToHEE, 2TO
MAGDOE THEZEZRDT, £ LT, ®IZ EPA, DHA 50 ug/mL +DOX 5 uM
DFAEDHEIZTEB W TIEL, DOX Bl 10 pM OZhF: & il L C S S IZHRV il
WA R A 58D 7=, ETP O¥EJE % 5. 20 pg/mL, EPA, DHA OJEE % 25,
50 pg/mL & L CETP & n-3 PUFA £ COM A GO TEREITHI-HER, & T
DIHEDOE THEZZR D=, EPA, DHA O % 50 ng/mL THHT S &
ETP DIEEMNEN 5 ng/mL T > T ETP BT 100 pg/mL O & ERF O EH
& LR LT & B ISR IESE NS R 2 788 72 (Figure 15), PTX DR %
1. 5ug/mL, EPA, DHA OEE% 25, 50 ug/mL & LT PTX & n-3 PUFA &
DA EE TEBREITS MR, ETCOMAELE TCAREEZLZROT, PTX
DR % 5 pg/mL, EPA, DHA OJREE % 50 pg/mL TOFHT 5 & PTX BT 10
ng/SmL O R EERFOER & ik U C & D ISHRO AL S H] 2 3R 2 3R 7=
(Figure 16),

VL b, BRET L T2 ARIBMIC I 1T % PC3 Ml OEFE~D 58 & 510 A

% & EPA F£7-1Z DHA OFHIZ X % PC3 D B5E~D BB Dk B % Table 1
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WICFE LD TRLE, PIRARIEMIZEBIT D FERICBW THEEIL AR O i KB
FEEINEE D A 2 & SIC FEIAFDAMER 2R L= AH & EPA £7-1%
DHA OO RIZIT * 232 LT,
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+
. _
3k
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20
0

0 5 20 5 20 5 20 5 20 5

CPA

(ng/mL)

EPA or
25 2
DHA 0 0 25 25 50 50 5 50 50

(ng/mL) EPA DHA

Cell survival (%)

20

Figure 12. Effects of EPA or DHA and cyclophosphamide on PC3 cell proliferation. The
X-axis shows anticancer drug and fish oil concentrations. The Y-axis shows the
percentage based on the live cell number. After 24 h of cell seeding, various
concentrations of cyclophosphamide (5, 20 pg/mL) and EPA (25, 50 pg/mL) or DHA
(25, 50 pg/mL) were added and incubated for an additional 24 h. Data are presented as
mean £ S.E. (n=4) versus control PC3 cells: **P<0.01 vs Control. +P<0.05 vs CPA 5

pg/mL
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Figure 13. Effects of EPA or DHA and 5-FU on PC3 cell proliferation. The X-axis shows
anticancer drug and fish oil concentrations. The Y-axis shows the percentage based on the
live cell number. After 24 h of cell seeding, various concentrations of 5-FU (1, 5 ng/mL)
and EPA (25, 50 pg/mL) or DHA (25, 50 pg/mL) were added and incubated for an
additional 24 h. Data are presented as mean = S.E. (n=4) versus control PC3 cells:
*P<0.05, **P<0.01.
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Figure 14. Effects of EPA or DHA and doxorubicin on PC3 cell proliferation. The X-axis
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shows anticancer drug and fish oil concentrations. The Y-axis shows the percentage based
on live cell number. After 24 h of cell seeding, various concentrations of doxorubicin (1,
5 uM) and EPA (25, 50 ug/mL) or DHA (25, 50 pg/mL) were added and incubated for an
additional 24 h. Data are presented as mean = S.E. (n=4) versus control PC3 cells:

*P<0.05, **P<0.01 vs Control.
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Figure 15. Effects of EPA or DHA and etoposide on PC3 cell proliferation. The X-axis
shows anticancer drug and fish oil concentrations. The Y-axis shows the percentage
based on the live cell number. After 24 h of cell seeding, various concentrations of
etoposide (5, 20 pg/mL) and EPA (25, 50 pg/mL) or DHA (25, 50 pg/mL) were added
and incubated for an additional 24 h. Data are presented as mean £ S.E. (n=4) versus

control PC3 cells: *P<0.05, **P<0.01 vs Control, + P<0.05, ++P<0.01 vs ETP 5 ng/mL.
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Figure 16. Effects of EPA or DHA and paclitaxel on PC3 cell proliferation. The X-axis
shows anticancer drug and fish oil concentrations. The Y-axis shows the percentage
based on the live cell number. After 24 h of cell seeding, various concentrations of
paclitaxel (1, 5 pg/mL) and EPA (25, 50 pg/mL) or DHA (25, 50 pg/mL) were added
and incubated for an additional 24 h. Data are presented as mean £ S.E. (n=4) versus

control PC3 cells: **P<0.01 vs Control. T P<0.05, T TP<0.01vs PTX 5 pg/mL.
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Table 1. Summary of results.

Cell proliferation (% of the control)
. Combination ) ,
AD or n-3 PUFA Single treatment treatment EPA (ug/mL) DHA (ug/mL)
Low High Low High 50 (AD low) 50 (AD high) 50 (AD low) 50 (AD high)
Unit (Concentration) 25 (AD low) 25 (AD high) 25 (AD low) 25 (AD high)
, 70.6 (1) 59.5 (5) * 68.2 (1) 50.2 (5)*
5-FU ug/mL | 77.8 (1) |64.9 (50)| 77.8 (1) | 74.0(5)
73.4 (1) 66.8 (5) 77.0 (1) 71.6 (5)
. 49.5 (5)* 43.3 (20) * 48.4 (5)* 41.7 (20) *
Etoposide ug/mL | 76.9 (5) [55.3 (100)[ 76.9 (5) | 61.2(20)
66.7 (5) 57.4 (20) 72.8 (5) 55.7 (20)
N 553 (1)* 47.8 (5)* 55.1(1)* 49.4 (5)*
Doxorubicin uM |91.7 (0.1)|61.8 10)| 74.6 (1) | 67.7 (5)
64.3 (1) 60.3 (5) * 73.5 (1) 60.6 (5) *
_ 69.5 (5) * 59.2 (20) * 65.5 (5) * 63.3 (20) *
Cyclophosphamide | ug/mL | 97.2 (10) |74.7 (200)] n.d(5) | 92.0 (20)
91.7 (5) 85.9 (20) 86.9 (5) 85.9 (20)
5 426 (1) * 31.9(5)* 38.6(1)* 29.0 (5)*
Paclitaxel ug/mL 972 48.3 (10)| 49.6 (1) | 49.9 (5) O, ©) ) ©)
(0.001) 423(1)* 48.9 (5) 53.6 (1) 44.4 (5)*
EPA ug/mL | 98.9 (25) [ 4.6 (200) | 98.9 (25) | 87.2 (50) 98.9 (25) 87.2 (50) DHA only
DHA ug/mL | 102.8 (25) [27.1 (200)[102.8 (25) | 84.8 (50) EPA only 102.8(25) |  84.8(50)

AD: anticancer drug. MIN: minimal concentration of AD or n-3 PUFAs. MAX: maximal concentration of AD or n-3 PUFAs. Low, High:
the lower or higher concentrations of AD in the combination treatments, respectively. *: effects of the combination treatment were
higher than the effects of single AD therapy at maximal concentration. The effects of the single treatment of EPA or DHA are shown in

the lower position in the table.
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2-3-3 HIMBAAIE EPA, DHA OBFHIZET DHEE, fHI0. HEHieh S o¥)E
ClLIC X AHER% Table 2 (/R LTz, AL AF & EPA %7213 DHA %0 H
L7-#E %, DHA25 ug/mL+ 5-FU 1, 5 pg/mL OO A EHh B2 786 7=

(CI>1.0) 28, ZNLSOPERFETICB W THESE (CI<1.0) 2RO,
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Table 2. CI: Combination Index.

- 5-FU Cyclophosphamide Doxorubicin Etoposide Paclitaxel
1pgml  5pgml  5pgml 20 pgmL 1 pM 5pM SpgmL 20 pgmL  1pgml 5 pg/mL
25 pg/mL 0.38 0.68 0.58 0.5 0.39 0.69 0.48 0.41 0.51 0.73
EPA 50 pg/mL 0.46 0.46 0.53 0.56 0.54 0.92 0.47 0.61 0.49 0.85
D 25 pg/mL 1.26 1.26 0.42 0.57 0.76 0.67 0.73 0.38 0.48 0.67
50 pg/mlL 0.76 0.46 0.49 0.49 0.49 0.86 0.41 0.51 0.41 0.76

Values of CI, <1, =1, >1 indicate a synergistic effect, an additive effect, and an antagonistic effect, respectively.
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2-3-4  PIOSAAIEM, I ONZ EPA, DHA FHIZE T 20RO E

U /UK BRI BV TRE ST i RIBIE OFE R & Fis K &
EPA. DHA # fifH L72IRfIZHG G AT fE R D 2% Table 3 12~ L72, EPA25
ng/mL OHFH R TIX DOX 7213 PTX & OFFEAH. DHA 25 png/mL O CIX
PTX & OOFHRED I, Z 0 S HUAS A 0 e I JEE A6k FH IR 0D i el H4 BiE 4 1) 0 R %
kAl >72, —J5, EPA £7272% DHA 50 pg/mL & OFFHICEB W I OMAE
DEZRWT, 12 A EOMAE DT TH ARIRKIREMS AREOZ R 42 K&
< kFID &V FEREET,
Table 3. Comparison with the inhibitory effects of the combination treatment and that of

single AD therapy at maximal concentrations.

Concentrtion EPA DHA
AD of A
Bugml  Dpgal  Bpgml 90 pglal
High : ++ : o+
5-FU
low
Hi : o+ 2 +++
Etoposide .
low 6 ++ ) ++
High + ++ + +++
Doxorubicin
low - ++ . ++
High . ++ . +++
Cyclophosphamide
low . ++ . 4
High 7 ++ + +++
Paclitaxel
low ++ + : e

The levels of the advantage of the inhibitory effect of the combination treatment; less
than 0%, 0 to 5%, 5 to 10% or more than 10% were described -, +, ++ or +++,

respectively.
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S /R

F—FIZF T, n-3 PUFA TH 5 EPA, DHA IE PC3 Ml Esl, 5/ - 1=
Maf Lz, LrL, 2RO ORRNG, 7272 BICEIR T EPA 3 LU DHA
OHME 7 IXTE OPFHIZ T, BACKT2HRBZEOND LiEmmfHT 5 2 &
[T TERV, AEICBWTE, ETHSAAHMIZ X > T PC3 HIfR AR E KT
PN 325 2 & 2R LI, AW HEEOBNAAKID 5 B, 5-FU, DOX,
ETP, PTX DOWFEIZI\CTEBRTHWZREGSHNIZE W THEIZ PC3 Hifud
HRGE 2 BN U7z, AR PTX 13X PC3 MERRIT X LT 1 pg/mL &\ 9 HRlg AR
ZRWTH EVWEIEIGIZIR 258072, £72. PTX 1TAK CRPC (ZH# G IE 720
NFIFERIZIIETH D I N H XL, FEHXFE/LHN CRPCIZHEISEZFRFOZ &
B, PTX IZOWTH CRPC (2 L THMR GIZ K-> THRI TH L WREMEA /R
M2 STz, 5-FU TIERE LTCREHIFEICBIT 22 TITBW THEEZR D, T
BEAHERIREE N S RNEN D SO D, 50 pg/mL &9 EIREICBWT HIKEE
& Eef U CRRVMEFEINH 2 B A2 RO 72 v o 72, DOX X 1 uM DL EDEEE [z B
TRERIFIICAH E 72 B sh 8 2 7~ Uiz, ETP L S pg/mL L EOJRE CR
JEARAFHN AE AR 2 ) S 7228, 5-FU & [AIBRICEEEE (100 ug/mL) |
WTHBEERIFERN A o572, CPAIZBWTIIATOREIZHBNT
AREZRRODZ LIXHRT . BKIRE ThH - T3 IREE L g UGllia o
MBI AN S < O AR & e LT PC3 MRS 3 2 BEREAN i 2h R A&
M Cc& e ote, THHDORERNOBIE, BINLARD AR ITHE G O 22\ WA
AFIHEAR T 4 CPA LIAN O IUFREFADOHUA AANCES L CTIEZ OB R % & 2 PR Wi fF
TEDHbDEHEEINT,
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OFR EBRIZB W TIE n-3 PUFA LRI AKIORIEZK @O HEL, —DD
PR AHNCK LT A4FEOMAEDOED T, FEREITolo, HF—HOMERELS
%L L, n-3PUFA T D EPA, DHA D (3 U RS C U s i i) 200
ROMNREZ®IN L7z, EPA25 ug/mL, EPA 50 pg/mL, DHA 25 pg/mL, X
TN DHA 50 pg/mL |%, PC3 il D EMIfuE 2 Z 1 Z 4 98.9£5.7 %, 87.2+
57 %, 102.8£25 %, BLU84.8+£52 %) 7=, Lo 7T, EPA,
DHA 1% 25 pg/mL TIZHB AAEHIZ 72 < 50 pg/mL CTlIMD THIHWHLR AAEH %
AT EZZBND, 72, EPA, DHA OJEEIL n-3 PUFA ZFIONRTHES
WETDMPRE T D, F7o. WIRHABREICET 23T (70,71, 72, 73, 74)
NG, MEFROAER THOWERBARIORE X, R CHEAShESEED
iR & g LT 1/2~1/10 DR L HERI S 7z, 2089 4T CFE
BREATV, CLE W CTOFHZIRIC L 2R RA MR LIz, T OREF. DHA
25 pg/mL & 5-FU OFFHBHIC OB HE R ZZ O D O D, O OGF KRR

ETHERRZBO DHERITR o7z, CLICKL D85, EPA, DHA 1345
FEHUAS AU & IXBIDVE ARSI L - TH AT LU CHEFEM I 20 F 2 Fe o rl gtk
Wb, FTOFREICE > T, XVRWIREZSESH7-DIZIL EPA, DHA O
REE, IR AR OREORENIEFICERE Th D AN R I, Fiz,
BRI TE L 72 Hi08 A KB 331 2 A RaEE S i i) 2h S o0 foe KR BE T O IR & OF
FHRE D5 R A Heled % & . H7IC EPA, DHA % 50 pg/mL THFH L 728812 &H1
PAFIEIIC BT DR KIREOBREE ERIDFEREHFTND, LLEDZ L)
b, ZIHDOMAEDLEIZE > THBAKOEGEOBDIC L S EHE~DORAK
FIaRT, BIVER OB BN 2 ATREME S R Sz, £, BIVER ORI HE

R AT D QOL [A] LD Z 72 HFRIERIC K o TR 2 WreE &% 2 2 720
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S T2 B NTX T DR IRE IS 2 $E"E 3 D 7o O DI TT & 7 D TEEME A~ L
776
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HoE T2 Ra g U IEAYERISZ IR DS AR IZ B 1T % n-3 RE AN EIFIAE
JIER AN KA 3507 AUBERE Ot

FHH NEE

RNAKIRIOFEAE Al SRR A T = X LITFRFOEBR IR 2 1T 5 )
27220 2205, WES DM AIRIERICERIR THEM S LD BADBFORE ORRE
BRI G0 TN, 2D A =X L0 TRE SIS
DTHD, VAEERLJVTHRIE S D BT, B, SEmEhc X
S CEBREWY, Mk TWg, £, ML TXY 4 L R &K
QIE 5 L THlOAREN, BAEFEETE S, £, SEMAVTZ PC3
JAD XD IZBABENOMUIRE LT T2 2 L b AETH D, 2D LD
ICRAERIESE D Z &, BDAMBEREBNL L2 372 2 &R Hks 7, 2
Ao TESRIZIBIE S8 2 BTN ST e,

AEIFER L7z n-3 PUFA I3, 5 —F, 5 82T, PC3 MifdiZ &9 2 Hias
IRERHOZ LW BT Uiz, BUE, BN AR % n-3 PUFA O
RN DWTIEAR A ORFFERE N & 225, FiliH kD n-3 PUFA % % < HBHT
% Z & THISEMRDS A DFIEBE Z2 I35 & WV O MEIZ OV TIELT LS HIE
HI72 5 DX TiEZRW (75,76), F72. BINRNDAMIIRO 7253, Z 01
DD AT % n-3 PUFA OHL3 AZNRICET 245813 T T s 6 D
D, HIEE TITH LI 22 S TR R T D /EBEFIZ O W TIEAREIC 22 o 72
EIEE AR\ (77,78) ARETIX, D n-3PUFA ORNRED a2 52T

DI DI FEREIT -T2,
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ARUCIIEIE T 2 72O D> TV FET D, MREIEICIZIZ 5o > 7L
DG LTEBY, ZNODOHIENF]NR< 72D 2 D, DADIERATT =X X
D—5 T 5D, BISHRD A DHFEIZIE AR DFENIEFICEETHDH, T R
270 AR EFEGS L TENICBAT L, £ OEMEE T OB ZHREIT 5
(45), 2D AR WNZUEIED &2 — 77> & L TEIRN < 725D CRPC T
%, ARV PC3 ML AR 2305 L7ZRINZER 2N AR TH 2 (79, 80),
CRPC OHFEIZIX, DX 7T FANEE L TWD D), F7-, CRPCIE
EDOX Iy T T M K> THIKRBIZED DD, T OEFFIZ OV CTREH
DHLWLEND D,

AR DOHEFEIZ TRk 2 70 & X7 3B G- L TR Y | FERITZE < OHFHIZE
THNAY = A BIFAET D, —7F5 T, n-3 PUFA DNFFE T HHIRSEIZE L T
Reactive oxygen species (ROS) 72 & Df{b A L A2 L - THE I 5 MdsED
RIEENTND (19), ROSIER bz R TEIHFET DM, @ ThHhiu
RN O ITCERIC L - THE(L I D (81), ROS 1T X 2 HIE AR A& HY5H
AR D HNCY 7 FVEBNT 2L H D50, RO ROS ITHIfESE~ &
M5 (82), n-3 PUFA HIPKIC & 5 ROS EFIPEAE N D 5 Flid st HepG2
THHER SN TS, —J5 T n-3 PUFA [T IE# IR 1T FE 2 RS20 2
ERHESINTWD (19), £, 2 5OMIELIANTEH DHA 28 ROS FEEAE 7
WA LIk o THIIERZIEZ T2 ERNmBLN TN D (83),

Z 2 TARETII n-3 PUFA OHL AERBEF ORI D72 13 CHIZ EPA O

W B EHRFE OB 2 EZ M L. RIZHUERT LA 12 X ofldiEr e 2 v
R DOIRNT & ERE LTc, T 6O LNTIERN D EPA OERAET 2 RET 5

LIZ, O EATHIED HEEVE S LTV 5 ROS OF#8E% ROS OFLERITH 5

N-acetyl cysteine (NAC) Z#HWWCTH LI TH5Z L2 BHE LT,
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o FEBRITiR

3-2-1 e

DMEM, PBS % Gibco (New York, USA) X V i A L 7=, Can Get Signal % i
B (KB, AA)X VAL, TGX 7' L ¥+ A %L, Immun-Blot PVDF
membranes, Clarity western ECL substrate % Bio-Rad (California, U.S.A) X ¥ A
L7c, 7Ry 7T —2A% KAC (i, BAR) L VAL, &2 ToHA% CST
(Massachusetts, USA) L ¥ [lif A L 72, Mammalian protein extraction reagent (M-PER)
% Thermo fisher scientific (Massachusetts, USA)X U i A L72, NAC % Wako X
D iE A L72, Human phospho-kinase array % R&D (Minnesota, USA)J U A L
7=, Human apoptosis antibody array membrane % Abcam (Cambridge, UK) & ¥ A

L7,

3-2-2 R

2 TCOHLA% Can Get Signal solutionl/2 {Z X > THEYRIEEICR D X OWMHEL
7=, EPA (% Isopropanol (Z¥&fi# L 7=, Isopropanol |Z{Afi# = 7= EPA IX—30°CLA
FTRIE LT, £D% 3% BSA %A DMEM K HUZIRfREL Y =7 — a3 v &1T

5T L TESICIAE X7~ NAC T PBS # AW T HPBEEE ISR LT,

3-2-3  MifakEEE
PC3 #ifd % 10% FBS, 100 UmL <=3V > 100 pg/mL A f L7 k<A o

VDPEREICI A K HFE L7 DMEM ESHCEEEE L7, Ml —H E£700%.

43



HIBX|ZEH A L. 60~70% 2> 7T NMIELE L XEHMAET A L
— X TkRZE L PBS T [mlPeis %, Trypsin Ik & IV CTREC L=, B2 1E €O,

A F 2 _R—=FZNITT 5% C0Oz, 37COSM: T CTHllE 2552 LT,

3-2-4  PC3 AR O FMALEESC & IE T EPA DO%hE

PC3 i % 3x10° cells/well & 722 X 5 35mm Dish (Z 4 BERCEHERE L, 24 Wi
COr A »F a_X—H|ZTHEZITo T, 24 FffH#4 PBS T _EIfflua ey L, 1
MIFRE I R HAT: S BT 24 RS &R 21T > 72, £ D%, PBS T [EIWEH L.

I 15 S IS A4 L EPA % BRI 100, 300, 500 uM & 725 X 5L
7o RS REEICIX EPA 2RI 5 72O AV 72 3% BSA &4 DMEM % ¥R
L7, & 5IZ 24 RFEEEEE 24TV, Trypsin CHIEE L. M ERGHSE TRl Z &

LT,

3-2-5 PC3 Hila DM AEHEFEIZ & I1E 7 EPA @ Time course

PC3 #lifiil & 3x10° cells/well & 725 & 9 Grid £f & 35mm Dish (Ibidi, Am
Klopferspitz, Germany) (ZLEACEEEFE L, 24 FFfE] COx A F 2 _X— X (2 TH;
BEATo T2, 24 FfH#% PBS C _[ElflfL 2 vEv L, MEMIEES HIIZ ASHAZ S 51T
24 BB 24T o 12, D%, PBS T [RIPei L. MEM I HICAZH#a L EPA
ERCEIRIE 500 uM & 72D KO ICUSII L7z, WINERTZ Ohr & L, —WffEEIC
BERZHE L, Grid NOMIBEOE(LZ 3 Lz, F7=, [RHEKIZ LT Vehicle
& LT EPA OFEEAZRM L2 HE L, 2,5,10,24 K CHEEHGZ 217 -

7"4
—o
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3-2-6 PC3MfD T R h— 2B LN {7 F /L~ EPA 5 I 5%
PC3 ffifid% . 10 % FBS DMEM % T 8x10° cells/well &72% X 9 60mm 7
4T 2T 24 WG LTz, £ Dk, I8l PBS TUEH L PC3 Milfid 2 HE i F ks
AR HATS . S D ICTHE 24 FEEES#E L PBS ey 4. EPA 500uM CTHIIK L7,
Human phospho-kinase array } U" Human apoptosis antibody array membrane % V>
o ZOFEBRIL, FHUET LA DT m Fa— it o T To 7o, KB
FHESER X Lumi Cube TY{TV), Clarity western ECL substrate % 58 Y68 & LT

7=,

3-2-7 ROS TF1E FIZFIT D EPA OMFHENEIC M 1T B8

PC3 Hifid & 3x10° cells/well & 7¢% & 9 35mm Dish (Z L EHCHHEFE L, 24 FEfH
COr A »F a_X—H T THERZITo7, 24 K]t PBS CT_[RIffu 4 P L, &
MBS U AS % P 24 IS B 21T o 72, £ D%, PBS T_[EI¥EH L, &
My EF HLZ 22 #2 L NAC and/or EPA % &R EE 5 mM, 500 pM & 72 % 125 1T
U7z, THEE 24 FREFIEE2E L. Trypsin CHIEE L, MERGH R CHERR S Z 5HEI L
720

3-2-8  MISEHGEIZEE T2 # > o7 OV UERAIZ KIFE T EPA O H

PC3 ffifid %, 10 % FBS DMEM % F\ T 8x10° cells/well & 725 X 5 60mm 7
4 v T4 MRIEE L-, £0%, [0l PBS TP L PC3 AL & MMy 53
HHZAZ L% . RS 24 R[S 2% L PBS Ui . EPA 500 pM F 7o (3o CHfili L

7oo AMBRMFEIR Cdo % M-Per Z i L, 5 73K BIRE 21T > 721, 13000rpm

45



4°CT10 MmO 7EEL 7o, EIEZFEU L, 2xLaemmli sample buffer TH7 R
L. 27 BB Z 100 CTEIB L., X" 7EY 7% TGX 7L
Y ARTFALOFL—Zr— KL, BXk#Zfia L7z (100V, 0.3A), FEX
VKBV TE T LTeth, & v 7327 8 Y 7 )L % Immun-Blot PVDF membranes

(100V, 0.35A. 1FHF[E]) ([CHREL7=, 1Hf##%, A7 L ra7ny /o —2A
TI1RH 7 vy F o7 Lctk, PUlA R 2 =R T 1 RHOS ST, &2To
PEIE 1 %Tween20 TBS (2 CHTV>, Lumi Cube (Liponics, i, HA) BL O
Clarity western ECL substrate & W T/L 73t A Bt L7z,

Extracellular signal-regulated kinase 1/2 (ERK1/2)#L{&, Phospho- Extracellular
signal-regulated kinase 1/2 (p-ERK1/2)$§i{A % Can Get Signal solutionl {Z X > T 1 :
1000 TA7FR L 7=, Proline-rich tyrosine kinase-2 (Pyk2)#L{&, Phospho-Proline-rich
tyrosine kinase-2 (p-Pyk2)Ht1{A % Can Get Signal solutionl (Z & - T 1:500 THR L

7=, Anti-rabbit H1/A&% Can Get Signal solution 2 {Z > T 1:1000 TAR L 7=,

3-2-9  ERHIEHT

2T DORFHIFENTIX R version 3.4.3 (R Core Team 2017) % W TITV, *FHREED
& % Z FEM FLI T Dunnett ORE IS THEZZHE Lz, “REMOIEIT F
ETHHMEMR L., TBIS LTt MECAEEZHE Lz, 2 TO_HHO%
T Tukey-Kramer OEIC CTHEZEZHIE LT,

MR DOfENT 3 X OWRAEALER 134T Image ] & W TITo 72,
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B RER

3-3-1 PC3 Hifd OAMIEIEFEIZ X 1E 3 EPA OZh R
e 1 VIR AE & EPA 28 PC3 MAGIC IE T IOV TR LTz, 24 BEE 10 %
FBS & A DMEM Bz CHE#% . 24 FRE 2 Mg Mo ac#a L 7= 45 5. EPA O

JERTFH) 72 IR DD & 588072, EPA 100, 300 uM TII A EEZRD o

723, 500 uM (151 pg/mL) D &L Tl BIZ AN % ) &7 (Figure
17),
120
100
CE 80
E 60
20
0
Control

Figure 17. Effect of EPA on PC3 cell proliferation. After 24 h of culture in serum-free
medium, various concentrations of EPA (0, 100, 300, and 500 puM) were added to the

cultures. Data represent mean £ S.E. (n=3). **P <0.01 vs. 0 uM.
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3-3-2  PC3 Ml DAIRLIEFEIZ & I1E 3 EPA @ Time course

Figure 17 & [RIZHIZ3V T EPA 28 E D X 9 7RG HIZE k% ¢ - C PC3 #llin
IZHB L 5 2 TWAH0ZR LTz, PC3MIFRIZ EPA 500 uM Zdsin L, 0~24 K
F CTORFFRIEIZ L - T, 0~2 il F TITHIIRB O A E R 2 bIT 72V A3,
3~12, 24 BERIC ISV TR 0 el & bbit L THEZRZZB O, £/, EPAR
fEDT=DIZHWTIEEE (Vehicle) ZIRIMLT- & 2 A, Ml A B 2 2L
NI, £l2, 32 b —/L#E (Vehicle Wi & EPA WRINEED %9
HEFICB W THEEMREZIT T2 2 A, 2B LS K TITAEZEEZR
D2 LTSRN o728, 10, 24 [ CIEA EIC EPA IRINEE O a4 A7 53
i F L7= (Figure 18),

120
110
100
90
80
70
60
50
40
30
20
10

-=EPA 500 uM

——Vehicle

Cell survival (%)

hr

Figure 18. Effect of EPA on PC3 cell proliferation time course. After 24 h of cell
seeding and serum starved for 24h. Concentration of EPA (500 uM) or vehicle were
added and incubated for an additional time (n=3). Mean = S.E. **P<0.01 vs 0 h.

#P<0.05, #P<0.01 vs vehicle.
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3-3-3 PC3 MDA b= RB KOV LT 7 S /b~ EPA 3 R E T 5
Human apoptosis antibody array-membrane % FH\ 7= —[BIOFEERFEF 4 7T 712

~ L7 (Figure 19), £ DOf5HR%Z S L 1T Figure 19 1B\ Tz hue—/L g L
THEWDY 20% Lk B 5 & O IR AT AMERE S SRR 1 L & 7" % —2 (STNF-R2),
Second mitochondria-derived activators of caspase (SMAC), Survivin, Tumor
necrosis factor related apoptosis-inducing ligand receptor 1 (TRAIL-R1), Caspase 8.
B-cell lymphoma 2 (Bcl-2), p53 Th o7z, ZiLHD 9 H sTNF-R2 & Bel-2 D&
M L, EOMIIIEIN L7 (Table 4),

7%1Z Human-Phopho kinase array kit Zf5# /] L CRIEROFREST 21TV (Expt 1, Expt
2). TOREREHEFL L7= (Figure 20), Figure 20 7> 5 HEIC IV T A & b [F]—
DA ZR LT bOZREH L, Ttz ar br— ez, £0
ML RS SIS 20% 8L E & 72 572 & D73 PYK2, Endothelial nitric oxide
synthase (eNOS), c-Jun, Ribosomal S6 kinases 1/2/3 (RSK1/2/3)DWUFETH Y . Z i

54T T 20 %L Lof %% L= (Table 5),
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Figure 19. Results of the apoptosis antibody array. PC3 cells with or without EPA treatment were analyzed. The y axis shows the pixel

density (%). The expression level of each protein in the control was adjusted to 100%.
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Table 4. Differences in expression levels of various proteins relative to the control in

PC3 cells treated with EPA.

Protein Result
sTNF-R2 o
SMAC +
Survivin +
TRAIL-R1 +
Caspase 8 +
Bcel-2 -
p53 +

1, 2: Differences relative to the control are shown as + > 20%.
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Figure 20. Results of two experiments using the human phosphokinase array. The y axis shows pixel density (%). For the control groups
in experiments 1 and 2 (Exptl Control and Expt2 Control, respectively), the expression level of each protein was adjusted to 100%. For
the EPA-treated groups in experiments 1 and 2 (Exptl EPA and Expt2 EPA, respectively), the expression level of each protein was

determined relative to that in the corresponding control group.
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Table 5. Differences in the expression levels of various proteins in EPA-treated PC3 cells

relative to the control (related to Figure 20).

Protein

Expt 1.

Expt 2.

FAK

PYK2

Src

Yes

AMPKal

AMPKa2

p70 S6K (T389) +++7 ++++'
p70 S6K (T421/5424) —_— e

Akt1/2/3 (T308) ++++ +++

TOR
eNOS

GSK-3a/B

p-Catenin
c-Jun
STATSb

RSK1/2/3

+++

okt

+4+

+++

++

+++

+4+++

1: Differences relative to the control are shown as ++++ > 20%. 2: Differences relative to

the control are shown as +++ > 10%. 3: Differences relative to the control are shown as

++ > 5%.



3-3-4 ROS inhibitor 1F7£ FIZH51F 5 EPA OHIAHEFHIC K IE 3 248

ROS inhibitor T % NAC DIFEN EPA ORI x LEEE 5 2 5K &R
L7z NAC 5 mM Z AN U 7-RECITEERINRE & Hf U TR D & LA 72 02>
7273, EPA 500 pM ¥RINEETIX, EEARINBEDOK) 60 %l A I Lz, —75.
EPA 500 uM & NAC 5 mM % [RIFFASIN U 72 fE 5Tk, SEPRNEE & bl LT
90 %Hif: £ TORD Z7R L, EPA OFRDEES L=, £72. EPA500 uM Hijfl
&, EPA 500 uM & NAC 5 mM FHBEO LR & Tl —RECAEEZZRD
72. [AAERIZ NAC 5 mM HAFSINEE & EPA 500 pM B ERINEE O Ll E 12 0

Th FRICHEZEZRB Oz (Figure 21),

120 =
I *

100
& 80
= *
=
z 60
%
3 40

20

0
EPA (uM) 0 0 500 500
NAC (mM) 0 5 0 5

Figure 21. Effect of NAC on the anti-cancer effect of EPA against PC3 cells. After 24 h
of culture in serum-free medium, cells were treated with EPA (500 uM) or NAC or both.

Data represent mean = S.E. (n=3). *P <0.05.

54



3-3-5  AHBEBGIEICBET 2 % v DU UEREIZ KIET EPA O

RIZ EPA 7> ERK DIEMAGIZ E D L 9 B e 52 T\ D D)z L,
PC3 #ifeZ EPA 500 uM THIFL L. 0.5, 1, 2, 3, 4FffijA > FaX—k L7
%, TNENOREEEIZE T 53 ha— v LR T 12— N 2Bk
L, Y= AZ 7y MZE->TERKI2, p-ERKI2 DX 37 ZRH Lz,
0—7 47 ar ke —UZiEAE B -actin ZEH L7=, 77 71% p-ERK1/2/
ERK1/2 D TE S, 0.5 & 3 KFELL EORI TIL ERK OIEHIZZR £
Dy hr—LFEL Ll U CTHEEEZRDeh oo, —J5, B 1 R Cix =
v b a—VBED T0%RiH E TIR T, FI 2 R TUE 60% 112 £ THEICIR T
L7- (Figure 22),

WAZ EPA 73 Pyk2 OIEMEILICRI L TED L H B E 5 2 T D EREt L
7z, PC3 fifidZz EPA 500 uM THIE L., 0.5, 1, 2, 4IffilA > F=2X— K L7z
%, TNENORIARERICBIT 53 e — L ILTHila 7 1 & — b 2 1ERk
L., Y= AZ 7 uay MZE o TPyk2, p-Pyk2 (Y402) DX 37 ZRH L
72e 77 713 p-Pyk2/Pyk2 DIt Z 7R LTz, T OREFL, 0.5, 2 RO FIPLRER I
BWTHEIZ Pyk2 OIEMEAL23 I S 4172 (Figure 23),

S HIZ NAC WINZ & » T, EPA 1T X 5 Pyk2 OIEMEALDS EPA TEALT 500
WONTHOWTHFET L7z, PC3 Mifda NAC 5 mM By, L < X NAC5mM &
EPA 500 uM OOFH ., IWEEO R ERM LIz 2> b — VBRIZ5r 0, 2 B A > =%
aX— L7k, MR A —FafflklL, VX2 7 my MTEoT
Pyk2, X p-Pyk2 (Y402) DX X7 i LTz, 77 7% p-Pyk2/Pyk2 @
thaERLTe, 2 ha— Lt e NAC BINEETIE Pyk2 OTEMEALIC K & 72 2258
Do 7223, NAC & EPA % [RIFFARIN L 72 8E TlX Pyk2 OFEMHALHIH] < 4
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oo Fo. BERZEREIC T E 2 A, NAC & EPA O[RIRFESINEE AL
D REE DO THEIZ Pyk2 O U {3 ] S 7z (Figure 24),

-
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Figure 22. Effect of EPA on ERKI1/2 phosphorylation. Upper panel: Representative
results of western blot analysis. Lower panel: Pixel density of the control group at the
indicated times was adjusted to 100%; relative pixel density of EPA-treated PC3 cells is

shown. Data represent mean = S.E. (n=3). *P <0.05.
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Figure 23. Effect of EPA on Pyk2 phosphorylation. Upper panel: Representative results
of western blot analysis. Lower panel: Pixel density of the control group at the indicated
times was adjusted to 100%; relative pixel density of EPA-treated PC3 cells is shown.

Data represent mean + S.E. (n = 3). **P < (0.01.
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EPA (uM) 0 0 500

Pixel density (p-Pyk2/Pyk2; %)
IS o\ ®
= S S

[\
S

0
EPA (uM) 0 0 500

NAC (mM) 0 5 5

Figure 24. NAC did not affect the inhibitory effect of EPA on Pyk2 phosphorylation. After
24 h of culture in serum-free medium, PC3 cells were treated with EPA (500 uM) or NAC

or both. Data represent mean + SEM (n = 3). *P < 0.05.
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SIS /R

KREIZBWTIHUAT LA L > TEEOHEIAICE G5 2 "7 D) Uik
fb. TR =VRIZET D F "7 2T 52 LICK->T EPARED LS
PR RS TR AR 2 ST D DA e Lz, £ SCRAEEN D,
ROS DFEN TR I NI, ZOHBITO N THMRGE LT,

EP. AT LA K DA O RN A RES 24T o 7=, PC3 Hifa O & 351
IZ &> TEPA ORI HDE N D Z & 2P T2 O1T 24 IRffH] 00 8 (i j5 15 Hi
TOERZITY Z & CHlEM 2% —t L7z, £D%. EPAS500 uM DRI
BT, Eo X Z2ipH#GE T PC3 MilaZ i SETWHONnEfR Lz, =
O RFFRGE I X 2 A EFE DO bIZ 3T, Vehicle & 72 2 IABLRINER I ZHIAR O
FARIZ B W TR CHRB R E2 RO R0 o Tz, ZORKE L Tliflao =2
27 e BV a U ENLRIIEN —EDOE MRS TS, EITM
Rl D FEE & BB D BT MR T4 TV B 7o DICHIf B N 2 b L & v o 72 B
W&z Hiviz, —Ji. EPA WINEE CIIUSINBHAGH BRI DINIC R Z R L, £
OHFEDENHE], 720 LM R Z R L TS b0 Ll Sz, Z OfE5)
5 EPA OJRFEZ 500uM & L, AEZZBODHEFTOUIN 2 R IZ & /3y
DY TNWEER L, HUET LAEIZL > TT R b=V R ET 5737
NEPAICE > TED X IITEALT D02 esd LTz,

TR =Y R ET 5 V7 TSI TR & R L 72 BRI 20% D ZEN
HolmbDODOW, TR h— ADiEE @ < TRAIL-R1, Caspase 8, p53 IFH
L, sTNF-R2 (FMK RN L7z, —J7, 7R h—RX%&[H%E T 5 SMAC, Survivin
(XML, Bel-2 (XK F L7z, LA kDS BPA OIRINC L > TH AR—B OiEHE

b % R 5 Survivin DIEMHALDRIB STz, ZD7=, I ANX—B D5

59



57 R b= RLS ORI K D AMIE A 7553 5 ROS DB 5-Z 5V, ROS

ZPRET 5 NAC & BPA L [FRIFFRINT 2 Z LI Ko T, ZOREOREL KT
L7z, ZOfE%. NAC & EPA Z[FRFARNINT 5 2 &1 K - T EPA O A M
DRNREET D52 EHA L, ZHOORR KLY . EPA 2% PC3 Mifaicxt L
TAEMEIRB D S H % 7R 972 011 ROS DIFENIEFR ICEE TH 5 Z L 23

L7z, EPA 23, IR AAMEMZRTERICIZT ROS REERHEZ L TNDHZ L

(FHFNEDS AT B 23T 72 o TV 5 & [RIRFICEF IR 13, EPA 23 &M% R
SN EHH LTS (19), FIERICHEISARS AR CTH - TH, ROS FEA
73 n-3 PUFA OERICKRE < BH L TWD Z L RIE S LTV 5(83),
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ZO I BLIEIORER L BFE CHEANCSH D HoxHEEE ik Lz & X 1220
20 %Ll b o721 DX Pyk2, eNOS, c-Jun, RSK1/2/3 TH Y, 4 CTHfME] A
ZRLT, SHICy=AZ 7 ry MEIZXK - TERK OV UER{EDH S 4
TWD AR RIE STz, LarL, ERK @V UEREOIHlE 0.5~4 FEfIC
BOWTEEN RN, £ TRIFETIE, LY o> 7 F s "7 OB
HagEn, UET LA Lo T UIfboMifilnnd o722 37 D 55 Pyk2
OFNCER L, £OMifilz — KRy = AZ 7y METHR LT, €0
fEA, FURT LA L REROMBMEM 238072, S 512, NAC b L<IZNAC &
EPA % [RIFFIRAN L7 A5 5. NAC B TIE Pyk2 iEMAL O 23 fERd S 72 v o
7273, NAC & EPA % [RIFFISHIN L 7235812 Pyk2 IE AL O MR S -, 2
D Z &5 EPA OFFO Pyk2 Mifilzh iz 72 < L6 —5IX ROS FEAZ T T5 b
DTV EHERI S 7z, Pyk2 ITIZSEICR A SN FAK 3%V, ZD FAK b
PUET LA L o TU VLIS R 47z, FAK 1T Pyk2 & En 42 2

IR OMRIPEDFED 5TV D (84), Z D FAKIZA 7 7'V v & ILITHIR
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EHZTODAEEMENH DM, FAK O N K KA A ZixTFa o —+8ic
EGFR, c-Met, Src 72 EDOHIHICEAG T 5% 30 % U VIRET 27280 D A
AUbEENTND (87), F7=. FAKIIA T 7V v EfEA L, FIIENERKIZ
WHEZ 52 TWD F-Actin D7 > 1 — L 725 TWAHIEIF TR, fldoBEhe
IZB95-4" % Ras homolog gene family (Rho) 7 —F¥ DiEMALICEES L T 5
(88), Z DX HIZHESEEICE S 9 5 NRTK Th 5 FAK OMiliE PC3 g o
ISR A 0 = X A 86 « RIEINH A I = X LIRSS LTS 2 &
A EIOBFHC & - THERI S Tz,
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WD Z ENIRIBE T, Pyk2 I, ERK1/2, Signal transducer and activator of
transcription 3 (STAT3) DML~ 5 Matrix metalloproteinase 9 (MMP9) D8 B3
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S blzFu v rx I —EBiEELZ D Pyk2 13 Src Z7HMEL L (95). S HIZED

Src @ T2l ERK 2MFAET D (96, 84), AMWFZEIC X - T ERK 1% 0.5~4 W[
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FTNAOE—TREICREE 522 LW HFEND (97). 20 0.5~4 B ETO
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T, b LATBRE NG DT FF s Lo THEMHED MR SN D Z L7
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FT—EBOEMHLICH S LTE Y. £D Rho FF—ENEMEIT S Rho-
associated coiled-coil kinase (ROCK), I 4 U #EH 7 + A7 7 ¥ —E (MLCP)
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AREDRE RS EPA 1L ROS 12 & MlilasE 2 PC3 Ml & L. Pyk2 O]
ORI ZIEI L. S5O FRICBW Gl EREO R 251 &k 27
Tl Lo TR - BIEEEEMHI L WD B0 EE X BTz (Figure 25),
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Figure 25. EPA-induced anti-cancer signaling in PC3 cells
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