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Effects of Tuna DHA on the Growth of Cancer Cells, In Vitro
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AFERZ BAHE PG(prostagiandin) E2)  cancer

"E d7¢ 54 59 A9 979 F9829,
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1) M =

B AP AFEE G EE B AT A A3 o)
Vet B NEHAY SAZAHFER Ligo® A
Zel AEel HT-29 2 HRT-182 AL&397,
M EZE = monkey kidney cell?] VERO 768 A}
£l o}

2) EXl&

B A AMeE R &= DHAZF 25% 9}
35%7F &8 A R (18 25% DHA oilg
35% DHA oile|g} 324 B F3F) 43
Az R E 7]gwe Aol

3) Al e

Ligio A 2] v ko] AL2% wjoked-& Fischer's
medium<, HT-29 % HRT-18 QHA|E ] ulj kel o
DMEM (Dulbecco’s Modified Eagle Medium) 2 2 4]
©] &£ horse serum, fetal bovine scrum(FBS), ayp-
sinnEDTAY} G Eo] Z% GIBCO(Grand Island Bio-
logic Co.) HFL A3 A ) o] 89 = PBS(Phos-
phatc Buffered Saline)®] #A|=zo) HQ 3 Z+F Ak
=& T2 2 AdA SFEFL 795k ALk

4) 71
Lizio $AIE vjE 827]= Enconapi 2,
|2 ¥jF8 CO, incubator= Queuerl A FZ,
A x4 ZH 7= Couller counter model ZBIS A}
£atgen] ol9olx millipore filter disc. ¥ L
F2 Millipore corp. A|&Fe]c}t 19 2E
A 719-% Pyrex A|EE ARRslYT

[ 3=5]
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1) M= gk
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oA FHFAAA FEAA v FAZEZ QA
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DMEME. & T-75 flaskel] )& A7) & 5% CO.7}
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%2l 0.05% Trypsin EDTAE EEA1# A vk
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o] AX2] doubling imeg &A% 7] A=
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AR FHEE AEE 24X3F 7HH0E aypsin
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art
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Fig. 1. Growing curves of HRT-18 cells in the culture medium containing 25%

ol(B).
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1. HRT-18 YAME ZA0| O[x|= &X| DHA
oile] gt

4 HALGH E HRT-18L =2F3}
OF Yri ABzolE wjER miy 25% DHA
oil# 35% DHA oil& Z}Z} 50ug, 100ug 2 200pg®
bt w o A 72X 7k vl FBtE A AE A EY
F4&& 539 A%E Fg 174 2k

25% DHA oil9] B%(Fig. 19] A), hz7< 2
BhA| E 7 4.0X 104 cells/dishol] 4] 24, 48 2 72A] 3¢
BlkE 2z §.9X10% 1.5X10° B 2.9X10° cells/
dish2 F2 59l

a2 25% DHA oil& 50 % 100pg/ml H7}
iAol 24 2 4BATITRE RT AE]
FAET Gabo] YA} 72413k A 2F B}
kzF e 72 WX 84% 9 =UMES Ml 900

% cil(A) or 359 DHA tuna

100ug/ml, ¥ — ¥ 1 200pg/ml

pg/ml FH7b vlekAlol = 24 WA 724]3tel] 68%
ol’de] F2&& BAH(Table 1).

A 35% DHA oil8] 2 (Fig. 1¢] B) th&T2
E9 MEZS= 7.0X10% cells/dishol] A 24, 48 & 72
AIZE ek Zbzb 16X105 8.2X10° T 4.8X105
cells/dish2 & o] vjekA|zbe] dAxol] whe} A3 &
7hE vt I8 85% DHA oil& 50pg/ml E7t
HjekAlel = ZF WjFAZEAN A tFET AESAS
B} okt whe 67% WA 80% 2428 ek
AL 100pg == 200pg/ml F7F G A= —8.8%
WA —54% 9] F288 BHTH(Table 2. HRT-183}
Zz), olgkZe AL 35% DHA oilS Hjgd
ml% 100ug ©14F Hrh wjekx] HRT-18 A|E 9 =

Table 1. Growth rates of HRT-18 cells treated with
tna ol contained 25% DHA(%)

Concentration

Incubation dme(hrs)

(pg/ml) 24 48 72
0 100 100 100

50 106 109 84
100 102 100 72
200 758 91 68
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o] QrE®nt ole} Sl A2 HUbE T
o] AE7F AbEEE @42 vEbd Aol
uwata] 25% DHA oil9) Z-$olE 200pg/ml H
7Hal kAl HRT-18 MEF 4 go] 4t 24 Hed)
Hhsle] 35% DHA oil2 100pg/ml ©174F 3 7Ha) oAl
e A" AE7F AR AFE HodE & & e

2. HT-29 LM = ZA0f| 0|X|= &*| 356% DHA
ol Hgk

ol AAY MEQ HT-202 i3 HET
o2 v dEFdE skl mlE 85% DHA
oil& 7Hzt 50pg, 100pg 2 200pgd H7heh afofey
A 72A1ZE ML EN AE AT 2ALS
4% ARE Fmg 29 2o

WRTZL Z2WAESF7E 52X101 cells/dishel] 4]
24, 48 Bl 72AI7F wlEE Zzb 8.5X10%, 1.4X10°
2 2.4X10° cells 2 = o] W) GA 2t Aol ot A}

6 T

LOG CELL NO.(CELLS/DISH)
q
I
<
<

3 ! 1
0 24 48 72

INCUBATION TIME(HOURS)

Fig. 2. Effect of 359 DHA tuma oil on the HT-29 ce-
is.
O =0 Control, @ — @ : 50pg/m,
V = ¥V : 100pg/ml, W — ¥ : 200ug/ml

27} H9ith 281 35% DHA oil€ 50ug/ml 37}
kAol tET AESY F4&S 100%2 B
%2 24 WA 72 A7k 89 WA 68% 9] F4|&&
g o] 20] ekt A HUes & 4 Yok
a2 100pg FE 200ug/ml HIF WA o= 24
WA 72A7k] —53% WA -01% 9 FA&L
B 9 tH(Table 2, HT-29% #Z).

w24 5% DHA oil2 50pg/ml 37} vl Aol =
HT-299] Z4&& 47t dAshs Axe &
u A2t 100pg/ml o) H7b wjkAlelE A E 9
FH ) Bt ole} 2EA) AXFAA TAA
71 AEY AAEEGS Vel o9kge |
A2 HRT-18 ME9 A¢9x A=A

3. Leukemic Cell(Ly210) EMOI O[X[= EA| 35
% DHA oil2] &&

BHe AFRAMEL Liged WHLE 35%
DHA oil-& 20ug, 40pg 2 60ug/ml® 715k v %k
Holl A 72A12F wiGE NEFAIZTHL Fig 30l
YeRAR T &Y SEARFE 1.5X10¢ cells
/dishell A 24, 48 & 72A]7F Wik ol 242} 4.1 X104,
1.6X10° 2 8.2X10° cells/dish= = o] ujekAgt
Aol wel Fx A=A 281 35% DHA
oile 20ug/ml H7} wiFAId= 73% WA 80% 2

Table 2. Growth rates of cancer cells treated with
tuna ol contained 35% DHA(%)

Cell Concentration

Incubadon dmeChrs)

Lines (pg/ml) 24 48 72

0 100 100 100

50 67 76 80

HRT-18§

100 —33 —11 —8.8

200 —54 —26 —16

0 100 100 100

50 39 48 68

HT-29

100 —27 - 16 —5.3

200 —91 —42 —25

0 100 100 100

50 90 91 36

VERO 76

100 —15 2 4

200 =55 —21 —9

0 100 100 100

20 75 80 73

Liaig
40 4 16 23
60 —39 —8 —4
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Fig. 3. Effect of 35% DHA tuna ol on the Lizig cells.
O — O : Control, @ — @ : 20ug/ml,
V — ¥V 1 40pg/ml, ¥ — ¥ 1 60ug/ml

Z42¢ Bo] 2T Atole] & Folr} Ak
180t 40pg/ml A7} s A ol 24 YA 7241319
4% WA 23% 9 FHLL Ho AEe F2lo]
A3 AAHRLTE & + vk ZEI 60pg/ml
7t sjekAlde —4% WA —30%9 =ALES
Vel o] dA 8= A 27 249 Ro] ofu)g} 249
AEF BrhE 288 A ATH(Table 28] Ligo
g A=)

Tt Ligig MES] 442 35% DHA 71
vl pg WA a0pg/ml H M= AAF A
3 60pg/ml o Fo A oA Brrolyz} B
ZA3QA AEAX A8 RS ¢ F 9ok

4. H& ME(VERO 76) Salo| DIX|Z= 35%
DHA oil2] gt

A4AE24 monkey kidney cell$] VERO 765

o 35% DHA oil pg, 100ug 3 200pg/ml¥

A

1

A7V v okl ol A 7oA 7Y W) S A EF4
Fig. 4o e 1.

aae 2% AEFE 7.9X10%ells/dishel 4]
24, 48 2 727k 3ol ZbZ}h 1.8 X105, 4.1X10°
2 7.8X10° colls/dish2 Fa5o] o2 AFxe 7
$ Zo] WALy AP me} HA Fohy
Atk 12T 35% DHA oilS 50pg/ml H7} Hj ok
Alef| = HH"W?PPJ Ao whel Eed ¥)=g
S B
JEM 100pg/m] A7} v grolE X F2

Fol 2% HA 13% 24 F40] A9 HAHAEE
UERARI T 200ug/ml H7} viekaldlE —9% A
~55%9 F4&g YAt (Table 2, VERO 76
o Fx).

ol’del AHE E2¢d XU HRT-18% HT-29
HIENM= 85% DHA oil& 50ug/ml E7} v kAl

A
rle

z,\]o

LOG CELL WO.(CELLS/DISH)

3 1

Q 24 48 72
INCUBATION TIMECHOURS)

Fig. 4. Effect of 35% DHA tuna oil on the VERO 76
cells.

O — O : Control, @ — @ : B0ug/ml,
V =V 100ug/ml. ¥ — ¥ 1 200ug/ml
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go] ozt A G 100ug WA 200ug/ml

7‘147} HjekA| o= ZAl0) gAF) X" Watelr]a}
AE 29x e AEAAX AMEHE g»}}% Ve
ok 2@k VERO 76 AEo| A= 100pg/ml7tA]
27} ¥ %FA] HRT-183 HT-29 M Eo) X 50ug/ml
7} viokA gk w8 A EFA A Gy} gl
200pg/ml F 7t BloFA ol & HRT-18% HT-29 A&
A 100ug/ml A7} vhokx e} wisagh AL Abd
Aol vERT

o] 9} Z+o] HRT-18 © HT-29 52| ¢hA| ol M=
AR EL VERO 76H.T} 35% DHA oilS A
A7 MRt E H&e AFE 2494 &)
Uehde o9 Frag Ad2a FAATRG
FA T o A3 L7 g obdrt FE
Ay, 2eht olzie goE Be 4¥e AR F
78 A% AT

283 Lygyo M EE 60pg/ml H7 i okA] A 3E 2
A @S Jehfo] HRT-18 =& HT-29(100
pg/ml o]724) el ¥l of ¢ qNFE & 4 Yo} o
42 HRT-18 = HT-29 AZEE wj¢ g4
B2 5] o] monolayerZ &4 = ¥ Ly A=
aFeol A8

o] HEFs=

Az "0z F7HeE okA)
718)st A)ZEApelel 9§ ddEal

A,

5. LMELL MMM EL DeHE}

HRT-18 GHEE o}F HelstA ¢ =z
2] 85% DHA oilg 100pg/ml 713 w oke o A
7217} vl 2kEbE A Olympus Inverted Microscope=
#@sla 245 BYS FAE s EE 29
Ab#lo] Fig. 50]th

Fig. 52) A-12 48 Al&A(0 dme incubation)
HE9 44} mofol A2, A-3 D A4E ZHzh 94,
48 2 72X ZF Wi g e 2T AXEe FHolth
283 Fig. 59 B-1, B-2 2 B-3+= 35% DHA oilg
100pg/ml A 713 vk o)A 24, 48 B 72413 uf
d d¥ie] o] AFES9) Bk Able|t)
ARG A BE AT AXe gzl AEd
v)&le] Alzte] HHF) mEl 2 AES7E A
Ladt BF I Zge A5HA AFHe] 4Ad
Befe] A7 A RolA] §&& 4 4 vt ole
85% DHA oile] @49 9J3te] TR Go] Z4
Hi AEE0] Abdse] e Fejeta AZEd

Fig. 62 VERO 76 AFAEE 422 =y
35% DHA oil 100pg/ml H7} dikg APra
ApRloltt. AlAd A B 85% DHA oil2 A&7

B-2 B-3

Fig. 5. Photomicrographs of HRT-18 cells incubated with(100pg/ml) or without(control) tuna 35% DHA

oll for 72 hours.

A-1,2.3, and 4 : Control groups incubated for 0,24.48 and 72 hours, respectively.
B-1.2 and 3 : Groups incubated with 100ug/ml 362 DHA oil for 24.48 and 72 hours.
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Fig. 6. Photomicrographs of VERO 76 cells incubated with(100ug/ml) or without(control) tuna 35% DHA

ol for 72 hours.

A-12.3, and 4 : Control groups incubated for 024,48 and 72 hours, respectively.
B-1.2 and 3 : Groups incubated with 100pg/ml 35% DHA ol for 24,48 and 72 hours.

NEE dzTe A dstd 21 471 Fon
AX Fes 48 43 A5 Az 8=
A%& Bolx vk a2} HRT-18(Fig. 5) 9] A5
Hole A2 &4 A=7 vergg e

4 E

B o3+ DHA(Docosahexaenocic acid)Z 25%
2 35% T FA FTFH(0lE 25% E 35%
DHA oilo}g} 439 GAE F2lo) mX= 4
e F7Er] et AA4 AL H3EQ] HRT-
187 1A A MES HT-29, AF e APy
HZEQN Ligyo 59 A E F4A X VERO 765
AL ZE in vimo test E-]-Cﬁ e Be Ans
a8t

1) HRT-185 HT-298] =41&
50pg/ml A7E WAl 2T 100%] B8] 72
67% WA 80%S} 39% A 68%F HAF AL
100pg/ml ©14 7 vjgAjelle F2o] FAg #

£ 35% DHA oil &

grolusl A% 29 A¥7A AlgEE @48

e gt
9) 35% DHA oile]] 25t AALH F el VERO 76¢]
Z2 oA £%+= HRT-18 3 HT-29 Ev} Fjefkstd

=3

3) Lisio A1 EE 35% DHA oil$ 4 %(60pg/ml)
H7F wibstd s AP @EAdS vehl otk whEbA
FAE L Fe} 54 o) Wl DHAS ol
atel7l B2 & 4 Uk

4) & PARE 35% DHA o2 FA7} wjoka]
234 ez H =
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