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=Abstract=

Several studies have reported that linoleic acid(LA) and ursolic
acid(UA) extracted from yellow—green vegetables reveal antitumor
activities. In the present study we examined the natural killer(NK) cell
activity in order to elucidate the mechanism of antitumor activity of
these substances.

The findings in this study are summerized as follows. The NK cell
activity was significantly augmented by LA and UA both in vitro and
in vivo. The effect of LA appeared to be proportional to its concent-
ration, however the effect of UA was inhibitory at high concentration
(5.00pg/m¢). Similar augmentations of NK cell activity were obtained
with culture supernatants of LA or UA—exposed spleen cells and
peripheral blood mononuclear cells.

With these results, we suggest that the LA or UA—exposed cells
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produce cytokines related to enhancement of NK cell activity.
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Fig. 1. Effect of linoleic acid(LA) on the cytotoxicity of natural kil-
ler cell in the spleen of Balb/c mice against Yac—1 target
cell. Non—adherent spleen cells(4x108cells/m¢) were expo-
sed at 125, 25.0, 125.0, or 250.0pg of LA for 5hr. After
3 times washing with PBS effector cells(4x10°%cells/m{) were
suspended with Yac—1 target cells(1x10°cells/m¢). Effector
/Target cell ratio was 40/1.

* and ** ! significantly different from the control with p<0.05
and p<0.005, respectively.



738 9 I LAY UCAZ} oh9-2 NK A2 &4 vlA= &5

e o3 Zol AdEstyth

% Specitic lysis=

¢.p.m. in experiment-c.p.m. spontaneous release

X100

cp.m. maximum release-c.p.m. spontaneous re-

lease
z

LA®} UAZ} NKAE9 A ko) nlx=
aHRE R7YEe AvEeze] HFAE
2 By 23 v AN E(non—adhe-
rent cel) Z %A E(Effector celD) 2 L,
F A M Z(Target cel)EME Yac— 1424
AR S AL E HAZ & O, o] F A
IFS Y FgAZAT ol ZAF A Eel

% Specific Lysis

0.25 05

25 5

olgiA HAHAEZ £3E o &EHo] Y
BUE HAEEZ S counter2 A A BT
4x106M X /mlo] AERFH mls LAE 12.
5, 25.0,125.0,25.0pg% 7t7 FHEAAS 0
NKAZ HFAEXHAATHL IAE =&
AV A 2 P27 9.00% 0 Hldted A
FAEGFENAN FHUE FE5E UE
W o okAe] kol wal BAT} A
o S PP E 1)
4x106A1 ¥ /mée] A EEHH méd UAE
25, 0.50, 250, 5.00}19% zzy A8 A A
o NKH]:TL_Q’HO 5.00ug "Erdij‘% A 2]
RE FoToA tﬂ"‘?iﬁ} T H3
& AeS B {FAE UrE}‘;PAZ] 2k
’“?3‘]'74 °L9l‘:¥ 5‘_?:5} 5.

ol)t

3.2
T =2

o

Control

UA(ug/mé)

Fig. 2. Effect of ursolic acid(UA) on the cytotoxicity of natural kil-
ler cell in the spleen of Balb/c mice against Yac—1 target
cell. Non—adherent spleen cells(4x10°6cells/m) were expo-
sed at 0.25, 0.50, 2.50, or 5.00ug of UA 4hr. After 3 times
washing with PBS effector cells(4x10°cells/mé) were suspen-
ded with Yac—1 target cells(1x10°cells/m¢). The Effector/

Target cell ratio was 40/1.

* and ** ! Significantly different from the control with p<0.

05 and p<0.005, respectively.
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Fig. 3. Effects of linoleic acid(LA) and ursolic acid(UA) on the cy-
totoxicity of natural killer cell in the spleen of Balb/c mice
against Yac—1 target cell. 3 mice each were injected with
125ug of LA, 2.5ug of UA, or the equal volume of buffered
saline(control). After 24hr mice were sacrificed and non—
adherent spleen cells were- isolated. Effector cells(4x105ce-
lls/m¢) were suspended with Yac—1 target cells(1x105cells/
mf). The Effector/Target cell ratio was 40/1.

* and **  significantly different from the controm with p<0.
05 and p<0.005, respectively.



BEE o ILAG UAZE B2 NK A Z 84 3= 55

BIE LAY UAE ZE8AA wi e vy = A vehdoz4 2ol5 BAH (P

Zdg 71elge g 19 wiE UA9Y (0.005). UAE 24A17HA o] &A ey

FeaAR LAY & RS & 5 AU 7b 481t ol = G ATt Rolxon 72
ohg-20) BxF A dAFE Festd Mﬂﬂﬂt%l%*ﬂ@é%‘ﬁ34ﬂﬂﬂ

Y 3x10041E/mee] M ERFA 2mS B A 2 g F RS FEAIHAS o LA

LA UAE ¥ZAZuSEZAS EHE o} UA«J E37F UAZ] &4 UrEMt Al
o} 28 Foz st wgd ¥, 2 o < FAGY TG AL AEARE o

%%%J%4ﬁhﬁ%&%ﬂw of g 2 T rpEbA R JGeErg o (2¥ 5).

FEAZ AE3AT LAT 24, 48, 724130

A BRe gxAdM RIRY 24 4 o #

Eiton] 53] wAAAEsFFFHAAME

24N 7vR S A JERG Ao vH]Ete o] A SFAM FLAEE HET WA

20 T
- *xk
L—n %k
;% 15+ l . Control
S 101t Clta
& - s
5 - e s Eua
® 54 2 o] s
0 = —14 —1 :
24 48 72

Hours

Fig. 4. Effects of linoleic acid(LA) and ursolic acid(UA) cuture su-
pernatants on the cytotoxicity of natural killer cell in the sp-
leen of Balb/c mice against Yac—1 target cell. 2m¢ of spleen
cels(5x106/m¢) were exposed to 125ug of LA or and 2.5ug
of UA for 24, 48, and 72hr. Culture supernatants were har-
vested by centrifugation. Each culture supernatant was ad-
ded to effector cells(v/v=1/100). After 4hr exposure effec-
tor cells(4x10%cells/mé) were suspended with Yac—1 target
cells(1x105cells/m¢). The Effector/Target cell ratio was 40/1.
* and ** : significantly different from the control with p<0.05
and p<0.005, respectively.
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Fig. 5. Effects of linoleic acid(LLA) and ursolic acid(UA) culture su-
pernatants of peripheral blood mononuclear cell on the cy-
totoxicity of natural killer cell in the spleen of Balb/c mice
against Yac—1 target cell. 2m¢ of peripheral blood mononu-
clear cells(3x10°%cells/m{) were exposed to 125ug of LA or
2.5ug of UA for 24, 48, and 72hr. Culture supernatants
were harvested by centrifugation. Each culture supernatant
was added to effector cells(v/v=1/100). After 4hr exposure
effector cells(4x106cells/mé) were suspended with Yac—1
target cells(1x105cells/mé). The Effector/Target cell ratio was

40/1.

* and ** ! significantly different from the control with p{0.05

and p<0.005, respectively.
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